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PREFACE. 

THIS FIFTH BOOK OF LESSONS has been compiled 
as a portion of the plan of progl'cssi vc Lessons, 
partially developed in the preceding Bool,s. Itfo: 
object is to carry forward the Instrllction of the 
more advanced Pupils, into subjects which had 
been but briefly noticed, or altogether omitted 
in the former Number of the Series. 
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from the view. As the distance is lessened, a greater.,. 
portion of the object becomes :vi~ible, and when 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 ?bject 
entirely disappears. Every perso~ w h~ has paId ~he 
slightest attention to t?e manner III wh~ch mountams, 
towers, and ships, begIn to appear and dIsappear, must 
be familiar with these facts.-3. Magellan, Drake, 
Anson and other navigators, by holding an easterly 
or we~terly course, at last ~rrived at t~e poin~ of 
their departure. They thus saIled upon a lllle, whrch, 
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, which 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 
pre~~l~tan ocular rlemon~tration of the earth's rotundity. 
An escllpse of the moon IS caused by the intervention of 
the body of the earth between the sun and the moon. 
in which c~se, the sh~dow of ~he earth falls upon th~· 
mo?~. ThIs shadow I~ found III all cases, and in every 
pOSItIOn of the earth, to b~ of a circular figure· which 
incontrovertibly proves, that the whole mass 'of land 
and water, of whlCh the earth is composed, is nearly 
of a globular form. 

It ~ay be obje.cted that the earth cannot be' of a 
spherIcal form, as Its sUI-face presents the most irregular 
appeara~ces, being in innumerable places elevated into 
~ountalI~s! or depressed into valleys. But these' 
lrregulantles bear no greater proportion to its hI, 
bulk than a few grains of sand to a common terr:t~ai,' 



globe, the highest mountains on its sUI'face biiIlg little 
more than the two-thousandth part of its diameter. 
Some of the mountains on the surface of the moon are 
hjgher than those on the earth, and yet that body 
appears, both to the naked eye, and through a telescope, 
of a spherical figure. Equally futile is the objection 
which has been improperly and ignorantly drawn from 
the expressions occasionally to be met with in the 
Bible. The object of the inspired writers who used 
these expressions, was not to advance a true system of 
natural philosophy, or to- correct the popular errors of 
the day, in matters of mere science, but to illustrate 01' 

enforce some precept or doctrine, or to record the 
occurrence of some remarkable event, which could not 
have been done intelligibly but by adopting expressions 
in agreement with the opinions of the age. 

On the knowledge of the spherical figure of the earth 
the art of navigation in a great measure depends; and 
all voyages of discovery, whic~ have been made in 
later years, were undertaken m consequence of the 
knowledge of this fact. Had mankind remained unac­
quainted with this discovery, the circum-navigation of 
the globe w0uld never have been attempted-vast por­
tions of the world would have remained unknown and 
unexplored-no regular intercourse would have been 
maintained between the various tribes of the human 
race-and, consequently, the blessings of Divine Reve­
lation could never have been communicated "·to the 
gTeater part of the Gentile world. 

GENERAL VIEW OF THE GLOBE. 

In looking over a map of the world, it js seen at 
once that the surface consists of various spaces of land, 
sU1'l'0unded by lln __ e_xtel)si~e field of water called the 
sea or ocean. Of these spaces of land, two are of vast 
extent, and on this account are termed continents. 
The larger of these continents include. the three 



diYisions of EUl'ope, Asia, and Africa, and is d!s­
tinO'uished by the title of the Old World. from l,ts 
ll,a~ng till the di~covery of Amerir;a by Columbus, In 

fhe ye~r 1492, bee~ the only part of the globe, with 
the existence of wInch Europeans were unacqual,nte~. 
The other, whir;h includes North and South Amenca, IS 
named the New \V orld. 

The general direct!otf of the land in, the, h,!,o con­
tinents is entirely dIfferent, In AmerIca, It IS from 
pole to pole: in the Old \Vorld, it is from south-west 
to north-east; and if we keep Africa out of view it is 
almost parallel to the equator, The longest straight 
line that can' be drawn on the old continent commences 
on the western coast of Africa, from about Cape Vel'd, 
and extends to Behring's Stl'ait in the north-east of Asia. 
It is about 11,000 mlles in length. A similar line, 
traced along the new continent, passes from the strait 
of Tena' del Fuego to the northern shore of North' 
America, and is nearly 9,000 miles long. In both 
continents the direction of the large peninsulas is 
similar, almost all of them running towards the south. 
This is the case with South America, California, 
Florida, Alaska, and Greenland in the New World; 
and, in the Old, with Scandinavia, Spain, Italy, Greece, 
Africa, Arabia, Hindo>ltan, Malaya, Cambodia, Corea, 
and Kamtschatka. The only exceptiong to this remark 
are \he peninsula of Yucatan in Mexico, and that of 
Jutland in the north-west of Europe, Both of these are 
directed t?wards the north; but they consist of plains 
and allUVIal land, whereas the other peninsulas are 
more or less of a mountainous character, There is a 
further resemblance bet\\"een the two continent~ from 
each being divided into two parts by an isthmus: But 
i.n the ~haracter of their outlines they differ very much; 
for whIle the coast of the Old World (excepting Africa) 
~s broken equally on all sides by gulfs, bays, and 
~nland seas, the New World ~as a series of openings on 
~ts east;rn sho;:e ~nly, . On Its western side, the only 
Inlet ~1'-a-nJmagmtude IS the gulf of California, 

BeSIdes the ,two continents,~ many extensive portions 
of land are dispersed through the ocean, particularly 

'" 



the immense-regions of New Holland, which occupy a 
space nearly as large as the whole ·of Europe; There 
are also the islands of New GutBea_Bo.fJ)~-,-l\I~da~ 
gascar,~ra, Japan, Great Britain, New Zealand, 
Ceylon, Iceland, Cuba, Java, and thou~ands of others, 
of different dimensions, scattered through the Pacific, 
the Indian, and the Atlantic Oceans, and which form a 
very considerable portion of the habitable regions of the 
globe. .-

The ocean surrounds the earth on all sides, and 
penetrates into the interior parts of many countries, 
sometimes by large openings, and fl'equently by small 
straits. Though it is, strictly speaking, but one im­
mense body of water, extending in various directions, 
yet different names have been appropriated to different 
portions of it. The Pacific Ocean, divided by the 
equator into North ,and So,uth, is enclosed between 
America, on the east, and New Holland, the islands of 
Java llDd Sumatra, and the continent of Asia, on the 
west; on the north, it terminates at Behring's Strait. 
The seas of. China, Japan, Okhotsk, &c., form parts of 
this ocean~he Indian Ocean lies between Africa on 
the west, al!d the peninsula of Malaya, with the islands 
of Sumatra, Java, &c., and New Holland, on the east, 
and is bounded by Persia and J:1.indostan on the north. 
The Red Sea or Arabian Gulf, the Persian Gulf Ilnd 
the Bay of Bengal, are all parts of this ocean. ~The 
Southern or Antarctic Ocean is bounded on the north 
by a line drawn from Cape Horn to the Cape of Good 
Hope, thence to Van Dieman's Land, and again by the 
south of New Zealand to Cape Horn. These three 
oceans form what may be called .. the great South-Eastern 
Basin, the waters of which cover nearly half the globe. 
The Atlantic Ocean commences, in the south, from a 
line drawn from Cape Horn to the Cape of Good Hope, 
and is terminated on the nOlth by the Arctic Circle. 
It is divided into North and South by the equator, and 
its branches are the Mediterranean, the North Sea or 
German Ocean, the Baltic, Baffin's Bay, Hudson's 
iBay, the Gulf of Mexico, and the Carribbean Sea. 
The Arctic or Northern Ocean surroundi the North 



Pole, and is bounded, on the south, by the ~rctic 
Circle, and the northern shores of the two contments. 
The Atlantic and Arctic Oeeans may be called the 
Western Basin, which forms a channel between the Old 
and New Worlds. 

The Ocean which is thus sl1b-divided, is spread 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 hemispheres, 
that is, the two equal parts into which the globe is 
divided by the equator, we shall find that, if the quan­
tity of land in the northern hemisphere be repl·esented 
by 16, the quantity in the southern will be scarcely 
equal to 5. Bllffon and some other philosophers, there­
fore, asserted that a great continent must exist towards 
the south pole, in order to counterbalance the mass of 
land in the northern hemisphere; but the high southern 
latitudes have as yet been found to contain only a few 
islands. This fact, however, does not prove that there 
is a less mass or weight of land in the southem than in 
the northern hemisphere: fo\' it is possible that the land 
may 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 portions of the earth's 
~ur~ace. The la~gest m?untains are generally arranged 
I~ Im?Iense chams, whICh extend, in nearly the same 
dIrectIOn, for several hundreds, and even thousands of 
miles. The highest in the world are the Himalayas, in 
the north of Bengal, on the borders of Thibet. The 
loftiest mountain in this range is stated to be about 
27,000 fee~, or a littl,e m.o~e than five miles in perpen­
dl?ular heIght, and IS VISIble at the distance of 230 
miles. Next to the Himalayas are the Alldes in 
South America, which extend more than 4,000 ~ilei 



in length from the province of Quito to the straits of 
Magellan. The highest summit of the Andes is 
Chimborazo, which is said to be 20,600 feet, or nearly 
four miles above the level of the sea. The highest 
mountains in Europe are the Alps, which run through 
Switzerland and the north of Italy j the Pyrennees, 
which separate France from Spain j and the Dofrafeld, 
which divide Norway from Sweden. The most elevated 

. ridges in .asia are the Himalaya, Taurus, Imaus, 
Caucasus, Ararat, with the U ralian, Altaian, and 
Japanese mountains; in Africa, Mount Atlas, and the 
Mountains of the Moon. 

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

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

It is remarkable that, in the Old Continent the 
principal chains of mountains contain no volcanos' and 
that islands and the extremities of peninsulas are ~lone­
the seats of these convulsions j while in the New 
World, the immense range which runs along the shore 
of the Pacific Ocean, possesses more volcanos than 
are to be met with in the whole of the Old Continent 
a~d its adjacent isla~ds. No volcano has yet been 
dIscovered on the contlDent of Africa but most of its 
groups of islands are distinguished by them. A line 
drawn around the great Pacific Ocean so as to include 
the lon~ ~ange ?f mountains on the ~est of America, 
the &lat1O pemnsula of Kamts~hatka, and the islands 



of Sumatra and Java, will have within it by ftui tho 
greatest and most extensive volcanic system on the 
globe. From Terra del Fuego (the land of fire) to the 
peninsula of Alaska, a complete series of volcanos 
may be traced. The Aleutian islands, which stretch 
from that peninsula to the opposite peninsula of Kamts­
ehatka, possess several. On Kamtschatka there are 
some of great violence. The islands of Japan and 
Formosa have several j and, beginning with Samatra 
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 Vesuviue near 
the coast of Naples. Between those 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 volc~nos j and it has sometimes 
happened that new islands have been formed during 
submarine eruptions. Several mountains bear evident 
marks of having, at som,e very distant periods, been the 
outlets of fil'es, 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 necessary to the support of 
arumal and vegetable existence upon the earth. Its 
perpetual agitations purify the air j and the vapour!! 
whk .. h the. atmosphere draws from its. surface, being 

B2 
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condensec:f .and dispersed through the upper regiolls, 
form clouds, which are the source of a constant supply 
of rain and moisture to the land. The ocean, also, by 
the facilities for communication which it offers, is the 
means for uniting the most distant nations, while it 
enables them to interchange, with mutual advantage; 
the productions of their several climates. . 

The bottom of the sea appears to have inequalities 
similar to those on the surface of the continents; the 
depth of the water is therefore extremely various.­
There are vast spaces where no bottom has been found; 
but this does not prove that the sea is bottomless, be.o 
cause the line is able to reach to but a comparatively 
small depth. If we were to found our opinion upon 
analogy, we mi~ht conclude that the greatest depth of 
the ocean is, at least, equal to the height of th.e loftiest 
mountains, 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; 
but when the coast is low, the water is shallow. If we 
reckon its average depth at t,vo miles, the ocean will 
contain 296 millions of cubical miles of water. We 
shall have a more specific idea of this enormous mass 
of water, if we consider that it is sufficient to cover the 
whole globe to the height of more than eight thousand 
feet; and if this water were reduced to one spherical 
mass, it would form a globe of more than 800 miles in 
diameter. 

,!he general colour of the sea is' a deep bluish green, 
whIch becomes clearer towards the coasts. This colour 
is thought, by some, to arise from the same cause as the 
azure of the sky; it is probable that the former is due 
to th~ rays of blue light being reflected in the greatest 
quantIty ~I'om the water, and t?e latter to their being 
retlec~ 111 the greatest quantIty from the particles of 
the alr. The other ~olours exhibited in parts of the sea 
~epend on cause~ whIch are.lo~al, and sometimes decep­
tIve. The Mediterranean III Its upper part is said to 
hav~ at ti!Des a purple tint. In the gulf of Guinea the 
lea IS whIte; around the Maldive islands it is black; 
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snd ill some places it has been observed \0 be ~d. 
These appearances are probably occasioned by vast 
numbers of minute marine insect.<!, by the nature of the 
80il,' or by the infusion of certain earthly substances ill 
the water. The green and yellow 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. Thtl­
'compQn1ln~' parts, in addition to pure water, are com­
monly sulphate of soda; chlorides of sodinJll (common 
salt) ; chlorides of calcium, magnesium, and potassium; 
with some organic matter. Common salt, which for 
salting meat is preferred to the salt of spr~ngs, is 
obtained by boiling the sea water so as to evaporate 
it. The saltness of the sea appears, with some local 
exceptions, to be less towards the poles than near 
tile tropics; and, in particular places it varies from 
temporary 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, it.<! waters are said to become almost fit for domestic 
uses. The most curious phenomenon of all, is that of 
springS of fresh water rising up in the midst of the sea. 
I'll 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 thl'ee miles from the land; and others 
occur near Goa, on the western coast of Hindostan, and 
in the Mediterranean Sea, Dot far from Marseilles. 
Various theories have been advanced to account for the 
saltness of the ocean. Some assert the existence of vast­
beds of salt at its bottom. Others have supposed that 
the sea may have originally received all its saline par­
ticles from those existing on too surface of the earth, 
which were dissolved and carried down to ~he 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, 
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united to the action of the tides and waves, preserves 
the vast mass of waters from corruption, and at the same 
time gives it a specific gra~ity w:hich ena?l~s it more 
easily to float the large bodIes whlCh move m It, or upon 
its surface. The bitterness which exists in sea-water, 
but apparently not beyond a certain depth, is with 
much probability considered to be owing partly to the 
vegetable and animal matter held there in a state of de­
composition; 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 ano. autumn, while others ascribe 
it to electricity, or to innumerable minute animals 
moving rapidly through the water in all directions. 

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

The ocean has three l.-inds of motion. The first is 
tha~ u~dulat~on which is produced by the wind, and 
whl~h IS. entirely confined to its surface. The second 
mOllo~ IS that continual tendency which the whole 
,vater In the sea has towards the west, which is greater 
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near the equatOr than towards the poles. It begins on 
the west side of America, when it is moderate; but as the 
waters advance westward, their motion is accelerated; 
and after having traversed the globe, they strike with 
great violence on the eastern shore of America. Being 
stopped by that continent, they rush, in the form of an 
impetuous currant called by navigators the Gulf-stl'eam, 
into the Gulf of Mexico, and thence proceed along the 
coast of N ol'th America, till they come to the south 
side of the great bank of Newfoundland, when they turn 
suddenly off and run down tlfrough the Azores, or 
Western Isles. This motion is most probably owing to 
the diurnal revolution of the earth on its axis, which is 
in a direction contrary to the current of the sea. The 
third motion is the tide, which is a regular swell of the 
ocean every 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 reflux at the same time, in two parts of the globe, 
and these are opposite to each other; s,o that when. our 
antipodes have high water, we have the same. When 
the attractive powers of the sun and moon act in the 
~ame direction, which happens at the time of new and 
full moon, we have the highest 01' spring tides; but 
when their attraction is opposed to each other, which 
happens at the quarters, we have the lowest or neap 
tides. 

SPRINGS-RIVERS-LAKES. 

The origin of the numerous springs that break forth 
from beneath the earth's surface cannot be referred to 
one exclusive cause. The internal resflrvoirs by which 
th~y al'e supplied are, in many cases, derived from the 
water which the earth absorbs fl'om rain and melted 
snow, and from these reservoirs, wherever there is 
uneven or mountainous ground, the water flows out 
by minute fissures in the sides of the hills. But when 
we see springs rising up in plains, it is evident that 
they must have ascended, that is, travelled, in a direc-- . 



tion contl'ary to that produced b~ the 'force o~ granty 
in order to reach the surface. ThIs, no doubt, IS some-­
times to be attributed to water floWing under ground 
from distant elevations, and to the natural tendency of 
a liquid to find its level. But some persons believe 
that the rising up of springs in plains cannot always be 
accounted for in this mannel' i and have, therefore, de" 
vised othel' modes of explanation. Springs which Buffet" 
no diminution even from the longest continued dry 
weather, would appear to be derived from a source 
quite independent of rains and other external means 
of supply. They have been attributed to some vast 
body of water within the earth i and it has been 
concluded, though without sufficient reason, that many 
springs arise from the ocean, filtering through the pores 
of t?e earth, ~he salt particl~s being lost in t~e passa~e. 
Sprmgs, whICh have theIr waters combmed WIth 
mineral Bubstances, and are, from that circumstance, 
called mineral, are very numerous, and of various 
kinds. Warm and hot springs are also common, espe~ 
oially in volcanic countries, where they are sometimes 
distinguished by violent ebullitions.. Iceland is noted 
for these curious phenomena: its celebrated boiling­
fountain, the great Geyser, frequently throws out its· 
contents to the height of more than a hundred feet: 
sometimes to twice that elevation . 

.R.i.vers are to ?e traced to springs, or to the gradual 
meltmgs of the Ice and snow, which perpetually cover 
th~ summits of all the most elevated ranges of moun~ 
tau;ts upon th? globe. Th~ union of various springs, or 
of these meltmgR, forms l'lvulets' these last follow the 
declivitJ:' of the ground, and com~only fall, at different 
stages, mto one great channel, called a river which at 
!ast discharges its water into the sea, or s~me great 
ml~nd lake. The declivities along which desceIJd the 
varIOUS. strea";1s that flow into one particular river are 
called Its basm; a term, therefore, which includes the 
~hole extent of country from which the waters of the 
nv~r are drawn. As mountainous regions abound in 
sI!nngs, we find that most rivers, more espe.cially those 
01 the first class, commence from a chain of mountains; 



tldch aide or a chain also has its 8prings, Btld the rivera 
whioh originate on one side flow in the opposite di recti on 
to 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 
V81;OUS declivities of the earth's surface, and the line 
from which large rivers flow in contrary directions -will 
generally mark out the most elevated parts of the earth. 
When rivers proceed through a mountainous and rogged 
country, they frequently fall over precipices, and forDi 
catRracts, in some cases several hundred feet in depth. 
The most celebrated falls in the world are those of 
Niagara, in North America. In the tropioal regions, 
most of the rivers are subject to periodical overfiowings 
of their banks, in consequence of the rains which annu~ 
ally fall in such abundance in these countries during 
the wet season. The overflow of the Nile was considered 
by the ancients, who were ignorant of its cause, as one 
of the greatest mysteries in nature, becam,e ill Egypt 
where the overflow takes place, no rain ever falls. Th~ 
apparent mystery is easily explained trOll the circum· 
stance of the rains descending and the snow melting 
upon the mountains in the interior of Africa' where the 
Nile ris~. The consequent accumulation of the waters 
among the high grounds gradually swells the river 
along its whole extent, and in about two months from 
the commencemellt of the rains, occasions those yearly 
inundations, without which Egypt would be a desert. 
Rivers, in their junotion with the sea, present several 
appearances worthy of notice. The opposition which 
takes place. between the tide and their own currents 
occasions, in many instances, the collection at their 
mouths of banks of sand or mud, called b'llrs, on a,ccount 
of the obstruction which they offer to navigation. SOlTIe 
streams rush with such force into the ~ea, that it is 
possible to distinguish for a considerable distance their 
waters from those of the sea. Many of the largest 
rivers, as the St. Lawrence and the' Rio de la Plata, 
mingle with the ocean by means of a single outlet, while 
olhere, as the Nile, the Ganges, the Volga, the Rhine, 
and the Orinoco, before their termination, divide into 
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several branches. In some of the sandy plains of the 
torrid zone the rivers divide into branches, and from 
the nature 'of the soil and the heat of the climate, are 

. absorbed and evaporated, and thus never reach the sea. 
Lakes may be classed into four distinct kinds. The 

first class includes those which have no outlet, and 
which do not receive any running water. They are 
usually very small; and some appear to be crat~rs 
of extinct volcanos. The second class are those whICh 
have an outlet, but which receive no running water. 
They have been formed by springs flowing into Borne 
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 much more numerous 
than au> 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 largest 
lakes of this class are the immense bodies of water in 
North America, between Canada and the United States. 
There are five, (Superior, Michigan, Huron, EI'ie, and 
Ontario,) almost all like seas in extent, connected 
together, and having their purity maintained by means 
of the continual flow of water which is kept up from 
one to another. Theil' final outlet to the Atlantic Ocean 
is the great River St. Lawrence. Lake Baikal in 
Asiatic Russia, is also remarkable tor its size; it s~nds 
f01'th a large stream which joins the Yenisei. The fourth 
class of lakes c~mprises a very: small number, but they 
are the most smgular of aUlD their character. They 
are those which receive streams of water and often 
great rivers, but have no visible outlet. Th~ most cele­
brated ar? the C~pian Sea, Lake Aral, and the Dead 
Sea, all SItuated In the west of Asia. The Caspian is 
between 600 and 700 miles long, and, in one part be­
tween 300 ~nd 400 miles in width. It receives ~ome 
very large ~Ivers, the chief of which are the Volga, the 
Ural or Yalk, and the Kur. Lake Aral is much smaller 
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than the Caspian, but possesses the same peculiarities; 
and, from the character of the isthmus which sepal'ates 
them, it is suppo~ed that they formerly composed one 
body of wa~er. They are both salt lakes, and are dis­
tinguished by marine- productions; from which it has 
been conjectured that they must, at a very remote 
period, have been connected with the Black Sea. The 
Dead Sea is still smaller than the Lake Aral j it is also 
salt and exceedingly bitter. 

Library of Useful Knowledge. 

CHANGES IN THE SURFACE OF THE EARTH. 

From the quiet and regular succession of natura] 
events to which we are accustomed, and the repug­
nance we feel to the idea that it is possible for the course 
of nature t~ 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 j 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 
respective slopes, especially when swelled into violence 

-by rains .01' the melting of snows: and such as come from 
mountains sweep down with them even some of the 
fragments of rock that have been collected in the high 
valleys. In proportion, however, as these streams reach 
the more level country, and their channels become more 
expanded, they deposit the fragments and stones, till at 
last their waters convey along only particles of mud of 
the minutest kind. If, therefore, these waters do not 
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run too rapidly. into the sea, or the particles in question 
do not previously settle in some lake throu.~h which t~e 
rivers pas~, the mud is deposited on .the, sldes of theIr 
mouths forminO' low O'rounds, by whICh the shores are , 0 I::'> 

prolonO'ed and encroach upon the sea; and when the 
waves,'''by casting up sand upon them,. assist in their 
increase, whole provinces are created, capable, from 
their rich soil, of yielding, in the highest.degree, to the 
support of man, and of being made the seats of wealth 
and civilization. It has been concluded, with reason, that 
the greater part of Lower Egypt owes' its .formation to 
the alluvial matter brouo,ht down by the Nile, aided by 
the sand cast, up by the ~ea. The Delta of the Rhine 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 onre situated on the brink of the sea, 
or 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 Jlew 
land formed by the latter, that the city of Adria, which 
there is no doubt was, at a very remote date, situated on 
the coast of the Adl'iatic, is now more than fifteen miles 
jlistant from the ~earest 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 sUI/ace of its waters is higher than the roofs of 
the houses III Ferrara; and the Adige and the Po are 
higher than the whole tract of country lying between 
them. The same cause produces the alterations per­
ceived to be taking place in many of those lakes which 
are t~aversed ,by rivers., The matter brought down by 
the rlVers easily settles III 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 ?odies of water in North America, is ~very 
year becommg shallower from the influx of pebbles 
and earth, and the constant accumulation of reeds and \ 
shells i and the diminution of the beautiful lake of 
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Geneva is also said to have been censiderable within the 
memory of man. • 

The formation of new islands constitutes another dis­
tinct and interesting class among the changes to which 
the surface of the globe is suhject. Those which have' 
been raised up by volcanic agency are comparatively 
few; but those of coral, which owe theil' origin to 
marine insects, (of the clags of zoophytes or plant 
animals,) are innumerable. Ofthe 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 increa!;es their size by it'> 
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 take 
place; the following is extracted from Oapt. Basil Hall's 
narrative of his voyage to the Loo-Ohoo islands :-

"The examination of a cQral 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 
wadh over it, the coral worms protrude themselves from 
holes wh;ch were before invisible. These animals are of 
a great variety of shapes and sizes, and in such prodi­
~ious numbers, that, in a short time, the whole surface of 
the rock appears to be alive and in motion. The most 
common of the worms at Loo-Ohoo is in the form of a 
stal', 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 
they may be mistaken for pieces of the rock, and are 
generally of a dark colour, and from four to five inches 
long, and two to three round. vVhen the coral is 
broken, about high-water, it is a solid hard stone; but if 
any part of it be detached at a spot which the tide 
reaches every day, it is found to be full of worms of 

..-.;, 
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different lengths and colours; some being as fine as a 
thread, and several feet long, of a bright yell~w, and 
sometimes of a blue colour: others resemble snads, and 
some are not unlike lobsters in shape, but soft, and not 
above two inches long. The growth of the coral ap­
peal's to cea,.e when the worm is no l?nge~' exposed to 
the washing of the sea. Thus, a reef l'lses m the form 
of a cauliflower, till its top has gained the level of the 
highest tides, above which the w0t;ID bas no power to 
advance, and the reef, of course, no longer extends 
itself upwards. The other parts, in succession, reach 
the surface, and there stop, forming, in time, a level 
field with steep sides all round. The reef, however, 
continually increases, and being prevented from going 
higher, extends i~self laterally in all directions. But this 
growth being as rapid at the upper edge as it is lower 
down, the steepne~s of the face of the reef is still pre­
served. These are the circumstances which render 
coral reefs so dangerous in navigation; for, in the first 
place, they are seldom seen above water; and in the 
next, their sides are so steep, tbat a ship's bows may 
strike against the rock, before any change of soundings 
has given warning of the danger." 

Another navigator gives the following succinct ac­
count of the manner in which, after being raised up, the 
coral islands gradually acqllire a soil and vegetation :_ 
" To be constantly covered with water seems necessary 
to the existe?ce or the animalcules, for they do not 
work, except lU holes upon the reef, beyond low-water 
mark; but the coral, sand, and other broken remnants. 
thrown up by the sea, adhere to the rock and form a­
solid mass with it, as high as the commo~ tides reach. 
That elevation surpass~d, the. future remnants, being 
~arel.y covered, lose their adheSIVe pmperty, and remain­
mg In a loose state, form what is usually called a Key, 
~pon. the !Op of the ree~. The new bank is not long 
~n bel11g vl~lted ~y sea-blr~s; salt plants take root upon 
It, and a ilOlI beg-IDS to ?e t'Jrmed; a cocoa-nut, or the 
d.r~p~ of a pand~nus, IS thrown on shore; land birds 
V~Slt It,. and depos.It the seeds of shrubs and trees; every 
hIgh tide, and stIll more every gale adds something to 
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the bank; the form of an island is gradually assumed; 
and last of all comes man to take possession.',' 

The other chief agents in changing the surface of the 
earth are volcanos and earthquakes, The changes 
occasioned by the eruptions of the former are very con­
sideraole 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 country j 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 j but their 
action is much more tremendous than that of the latter. 
They are frequently accompanied by loud subterraneous 
noises, and are sometimes so violent, that the ground 
heaves up, and undulates like an agitated sea. They 
are felt, almost at the same. instant, over a most 
astonishing extent; though happily, compared with 
this extent, their destructive ravages are confined 
within a small range. In those parts, which appear to 
be near the centre of their action, the most calamitous 
effects sometimes occur j whole cities are destroyed, 
and their inhabitants buried beneath the ruins; springs 
are stopped, and others gush out in new places j fissures 
are made in the earth j and enormous masses of rock 
and other materil!!ls sink down, or are detached from the 
mountains. 

Such are the principal changes which the surface of 
the globe is now undergoing. But great as they are, 
they could not have brought 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 
alter, in any perceptible degree, the level of the . sea, 
still less to have occasioned an overwhelming of the 
land by that element. Some philosophers have endea­
voured to prove that a gradual and general lowering of 
the level of the sea takes place, and have appealed to 
certain observations, which, if correct, tend to establish 



the fact of a diminution of the waters along the northern 
shores of the Baltic. But it must not be forgotten, 
that though in some places the ocean has retired, or 
snnk in a level, in others it has encroached upon the 

.land; while it is known that many harboUl's of the 
Mediterranean have preserved exactly the same level. 
since the time of the ancients. It is plain, therefore, 
that all variations upon the coast of the ocean are 
merely of a local kind, and that if the different accounts 
are balanced, we must arrive at the conalusion, that the 
general volume of the ocean, and perhaps even its su­
perficial extent, suffer neither increase nor diminution. 

Library of Useful Knowledge. 

THE ATMOSPHERE. 

Thp, 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 is 
now ascel'tained to be a compound substance, formed 
chiefly of two very different ingredients, termed oxygen 
and nitrogen gas. Of 100 measures of atmospheric air 
21 are 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~ethel' incapable of supporting either 
flam~ or ammal hfe. But the term atmosphere is also 
applIed to the whole mass of fluids consisting of air . 
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vapours, e ectTlC fluid, and other matteI'S which sur-
round the e~rth to a certain height. This mass of fluid 
matter graVItates to the earth, revolves with it in its 
diurnal rotation, and is carried along with it in its 
course round the sun every year. It has been com­
puted to extend about 45 miles above the earth's sur­
f~ce, and i~ press,es on the ear~h with a force propol'-" 
boned t.o Its heIght and ?enslty. From experiments 
made wlth the barometer It has been ascertained, that 
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it presses with a weight of about 15 pounds on evel'Y 
square inch of the earth's surface, and therefore, its 
pressure on the body of a middle-sized man is equal to 
about 32,000 pounds, or 14 tons avoil'-du-pois, a pres­
sure which would be insupportable, and even fat.'tl, 
were it not equal on every patt, and counterbalanced 
by the spring of the air within us. The pressure of 
the w~ole atmosphere upon the earth is computed to 
be equivalent to that of a globe of lead, 66 miles in 
diameter j in other words, the whole mass of the air 
which surrounds the globe, compresses the earth with 
a force or power equal to that of five thousand millions 
of millions of tons. This amazing pressure is, however, 
essentially necessary for the preservation of the present 
constitution of our globe, and of the animated beings 
which dwell on its surf~ce. It prevents the heat of the 
sun from converting water, and aU other fluids, into 
vapour; and preserves the vessels of all organized 
beings in due tone and vigour. Were the atmos­
pherical pressure entirely removed, the elastic fluids 
contained in the finer vessels of man and other animals 
would inevitably burst them, and life would become 
extinct; and most of the substances on the face of the 
earth, particularly liquids, would be dissipated into 
vapour. -

Besides these, the atmosphere possesses a great 
variety of other admirable properties, of which the fol­
lowing may be mentioned. It is the vehicle of smells, 
by which we become acquainted with the qualities of 
the food which 18 set before us, and learn to avoid 
those places which are damp, unwholesome, and 
dangerous. It is the medium of sounds, by means of 
which knowledge is conveyed to our minds. Its undu­
lations, like so many couriers, run for ever backwards 
and forwards, to convey our thoughts to others, and 
theirs to us, and to bring news of transactions which 

. frequently occur at a considerable distance. A few 
strokes on a large bell, through the ministration of the 
air; will convey signals of distress, or of joy, . in a 
quarter of a minute to the population of a city con­
taining a hundred thousand inhabitants. It transmits 



to our ears all the harmonies of music, and ~xpresses 
every passion of the soul j swells the notes of the 
nightingale, and distributes alike to ~very e.ar the 
pleasures which arise from the harmomous sounds of 
a concert. It produces the blue colour of the sky, and 
is the cause of the morning and evening twilight, by 
its property of bending the rays of light, a~d re1tec~i?g 
them in all directions. It forms an essential reqrnslte 
for carrying on all the processes of the vegetable king­
dom, and serves for the production of clouds, rain and 
dew, which nourish and fertilize the earth. In short, it 
would be impossible to enumerate all the advantages 
we derive from this noble appendage to our world. 
Were the earth divested of its atmosphere, or were only 
two or three of its properties changed or destroyed, 
it would be felt altogether unfit for the habitation of 
sentient beings. 'V ere it divested of its undulating 
quality, we should be deprived of all the advantages of 
speech and conversation, of all the melody of the 

- feathered songsters, and of all the pleasures of music, 
and, like the deaf and dumb, we could have no power 
of communicating our thoughts but by visible signs. 
Were it deprived of its l'eflective powers, the sun would 
appear in one part of the sky of a dazzling brightness, 
while all around would appear as dark as midnight, 
and the staril would be visible at noon-day. Were it 
deprived of its refractive powers, instead of the gradual 
approach of the day and the night which we now 
experi~nce, a~ su.n-rise, we should be transported, aU at 
once, trom mldmght darkness to the splendour of noon­
day; and, at sun-set, should make a sudden transition 
from the splendours of day to aU the horrors of mid­
night, which would bewilder the traveller in his 
j?urney, and strike the creation with amazement. In 
fine, were the oxy.gen of the ~tmosphere completely 
e.x~racted, destructIOn would seize on all tribes of the 
hVlllg world, throughout every region of earth air 
and sea, ' , 

Dxc:K. 
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THE WINDS. 

A change in the temperature of a portion of air; an 
increase or a diminution of the quantity of water, 
which it holds in a state of vapoUl'; in short, any 
circumstance which causes it either to contract or­
expand, destroys the equilibrium among the different 
parts of the atmosphere, and occasions a rush of air, 
that is, a wind, towards the spot where the balance has 
been destroyed. . Winds may be divided into three 
classes: those which blow constantly in the same 
direction j those which are periodical j and those 
which' are variable. The permanent winds are those 
whiclf blow constantly' between, and a few degrees 
beyond, the tropics, and are called trade winds. On 
the north of the equator, theil' direction is from the 
north-east varying at times a point or two of the 
compass 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 j the air, in con­
sequence of this rarefaction, rises, and to supply its 
place, a colder atmosphere from each of the temperate 
zones, moves towards the equator. But these north and 
south winds pass from regions, where the rotatory mo­
tion of the earth's surface is less, to those where it is 
greater. Unable at once to acquire this new 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 north-east and south-
east winds. -

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



ward of thili a south-ea&t wind; from October to April, 
It north-east wind north of the equator, and a north-west 
between'the equator and 10° of south latitude. 

The land and sea-b1'eezes. which are common on the 
coasts and islands situated between the tropics, are 
another kind of periodical winds. During the day, the 
air over the land, is strongly heated by the sun, and a 
co~l breeze sets in from the sea j 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 j accordingly, after Bunset, 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 j at seven, the land-breeze begins, and 
continues till eight in the morning, when it dies away. 
These alternate breezes are, perhaps, felt more power­
fully on the coasts of Malabar than anywhere j their 
effect there extends to a distance of twenty leagues 
from the land. 

Thus, within the limits of from twenty-eight to thirty 
degrees on each side of the equator, the movements of 
the atmosphere are carried on with great regularity; 
but beyond these limits, the winds are extremely varia­
ble and uncertain, and the obsel'vations made have not 
yet led to any satisfactory theory, by which to explain 
them. It appears, however, that beyond the region of 
the trade-winds, the most frequent movements of the 
atmosphere are from the south-west, in the north tem­
perate zone. This remark must be limited to winds 
blowing over the ocean, and in maritime countries' be­
cause those in the interior of continents are influe~ced 
by a val:i~ty of cirCl.~mstances, among which the height 
and posItIOn of chmns of mountains are not the least 
important. The south-west and north-west winds of 
the te!llperate zones are most likely occasioned in the 
followmg manner :-In the torrid zone there is a con­
!inuaJ ascent of ail', which" after rising, must spread 
ltseJf to the ,north allrl south m an opposite direction to 
the trade-WInds below j these upper currents becoming 
cooled abo~e, at last descend and mix them~elves with 
the lower aIr j part of them may perhaps fall again into 



the trade-winds, and the remainder, pUl'suing itll couru 
towal'ds the poles, may occasion the north-west and 
south-w.est winds, of which we have been speaking. 
This interchange between the heated air of the tropit's, 
and the cold air of the Polar regions, greatly tends to 
moderate the climate of each. Besides the ail' from the 
tropics being richer in oxygen, on account of the more 
luxuriant ,regetation decomposing a larger quantity of 
carbonic acid, is well calculated to supply any deficiency 
in the amount of this most important substance, which 
might occur from the barrenness of a less ,favoured 
climate.-(See rage 224.) 

Hurricanes have been supposed to be of electric ori­
gin. A large vacuum is suddenly created in the at­
'mospbere, into which the surrounding air rushes with 
immense rapidity, sometimes from opposite points of 
the compass, spreading the most frightful devastation 
along its track, rooting up trees and levelling houses 
with the ground. They are seldom experienced beyond 
the tropics, or nearer the equator than the 9th or 10th 

. parallels of latitude; and they rage with the greatest 
fury near the tropics, in the vicinity of land or islands, 
while far {Jut in the open ocean they rarely occur. 
They are most common among the West India islands, 
neal' the'coast of Madagascar, in the islands of Mauri­
tius and Bourbon, in the Bay of Bengal, at the changing 
of the monsoons, and on the coasts of China. 

Whirlwinds sometimes arise from winds blowing 
among lofty and precipitous mountains, the form of 
which influences their direetion, 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 
whirlwind motion which ensues. The action of a 
whirlwind at sea occasions the curious phenomenon 
called a water-spout. 

Library 0/ Usefttl Kno1Dl~dpe. 
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AQUEOUS VAPOUR-CLOUDS AND MISTS, RAIN, 
DEW, SNOW, HAIL. 

When the water is exposed to the air, it is gradually 
converted into vapour, which on account of its specific 
levity ascends in.to the atmosphere. This. vapour 'pr~­
l'ents itself in varIOus forms. When the aIr holds It In 

solution it is invisible, just as salt dissolved in water is 
invisibl~; but when the air becomes incapable of re­
taining it in solution, the watery particles become visible, 
either in the form of clouds and mists suspended in the 
atmosphere, or in that of rain, dew, snow, and hail, falling 
to the ground. 

Clouds and Mists differ only in this, that the former 
float in the air, whereas the latter extend along the 
ground. Water, dissolved in the atmosphere, is fil'st, ~ 
by the agency of cold, withdrawn from it in very minute 
particles, which being very light, remain suspended at 
a greater or less disLance from the earth and are kept 
asunder by the electrical repulsion developed during 
their separation from the air. When the electI'icity is 
removed gradually, by pointed rocks, trees, &c., or 
8uddenly, 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 abstracting vast quantities of heat, which is imparted 
to colder regions when the clouds are formed, and aO'ain 
wh~n the rain desce.nds. The heig?t of clOUds is ~ery. 
varIOus. In ascendmg to the summIts of mountains the 
traveller frequently passes through a zone of clouds,' and 
beholds the vesicular vapours of whieh it is composed 
stretched under his feet like a vast plain covered with 
snow; and even on Chimborazo, the loftiest peak of the 
Andes, there are always to be seen, at an immense height 
certain whitish douds resembling flakes of wool. Thes~ 
clouds, which are perhaps many miles from the surface 
of the earth, have been supposed to owe their elevation to 
neiative electricity repelling them from the_ ground, in 
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the same way as mists ~re supposed to owe th~ir depres­
sion to positive electricity ~ttracting them towards it. 

R,uins fall from the clouds, when the vesicular vapour, 
of which they are composed, unites into drops. . The 
fall of the drops of rain afte~ they are forlPed is easily 
accounted for from the attraction of gravity i but the 
cause of the conversion of vesicular vapour into rain­
drops is not better understood than the cause of the 
conversion of vapour into vesicles; tQ.ough it is highly 
probable that eleetricity is an agent in the one case as 
well as in the other. If the change be owing to the di­
minution of this fluid, we have a ready explanation of 
tp.e well-known fact, that mountainous are the most 
fainy countries i mountains constituting so many points 
for drawing off the electric fluid. The supposition is 
further rendet'ed very probable by the fact, that no 
rain falls in those regions where thunder is unknown, 
as in the environs of Lima, and on the coast of Pem. 

, The quantity of rain that falls in d,ifferent regions of 
r" tbe Globe, is vel'Y different. It is most abundan~ within 

the torrid zoue, and decreases in proportion to the dis­
tance from the equator. The annual fall at Grenada, 
in 120 N. lat., is 126 inches i at Calcutta, in 22° N. lat., 
it is 81 inches; at Rome, in 41 0 54", it is 39 inches i in 
~nglaDd, 32 inches i and at Petersburg, in lat. 59° 16", 
it is only 16 inches. EYen in differenr places in the 
same country, the quantity that falls is different. But 
the most curious fact of all, in t~e natural history of 
ra,in, is th~ difference of quantity, which is co~lected at 
d.ifterent heights at the same place. In one year, a 
rain-guage on the top of Westminster Abbey, received 
1~ inches i another 6n the top of a house in the vicinity 

. ~eceived 18 inches i and a third on the surface of the 
ground received 22 inches. 

])ew, or the moisture insensibly deposited from the 
atmosphere on the surface of the ground, is a well-
1!:nown phenomenon. It was long supposed that its 
precipitation was owing to the cooling of the atmosphere 
towards evening, which prevented it from retaining so 
great a quantity of watery vapour in solution, as during 
the heat of the day. But it has been recently pr.oved 
that the deposition of dew is produced by the coolmg' of ~ 
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the surface of the earth, which takes place previously 
to the coolinO' of the atmosphere. The earth is an ex­
cellent radiat~r of caloric, whilst the atm()~phere does 
not possess that property in any sensible degree. To­
wards evenincr, therefore, when the solal' heat declines, 
and after su~set, when it entirely ceases, the earth 
rapidly cools by radiating heat towards the skies j 
whilst the air has no means of parting with its heat, but 
by coming in contact with the cooled surface of the 
earth, to which it communicates its caloric. Its solvent 
power being thus reduced, it is unable to retain so 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 clear nights, the radiation of the 
earth passes without obstacle through the atmosphere 
to the distant regions of space, whence it recei n~s no 
caloric in exchange. The same principle enables us 
to explain the reason why a bottle of wine taken fresh 
from the cellar, (in summer particularly,) will soon be 
covered with dew. The bottle, being colder than the 
surrounding air, absords caloric from it; the moisture 
therefore, which that air contained, becomes visible 
and. forms the ~ew, which is deposited on the bottle: 
In lIke manner, III a warm room, or in a close carriaD'e 
the inside of the windows is covered with vapour be~ 
cause the windows being colder than the breath' de­
p~ve it of part of its caloric, and by this means co~vert 
l~ mto watery vapour. B.odies attract dew in propor­
tion as they are good radIators of caloric as it is this 
quality which reduces their temperature below that of 
~he atm?sphere. Hence we find, that little or no dew 
J~ ?eposlted on rocks, sands, or water; while grass and 
hvmg v.eg:etables,. to which it is so highly beneficial, 
at~l'act It m abu.ndan~e; a remarkable instance of the 
wise and bountiful dispensations of Providence The 
same benevolent design we may observe also' in the 
abundance of dew in summel' "n" J'n h't I" . 

, nOlO C lIUes, In 
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which its cooling effects are so much required. The 
more caloric the earth receives dUl'ing the day, the 

, more it will radiate afterwards; and consequently, the. 
more rapidly its temperature will be reduced in the 
evening, in comparison with that of the atmosphere. 
In the West Indies, accordingly, where the intense heat 
of the day is strongly contrasted with the coolness of 
the evening, the dew is prodigiously abundant. When 
dew is frozen the moment it falls it gets the name of 
hoar-!rost. 

Snow is ano~her of the forms which the vapours of 
the atmosphere assume. It consists of aqueous vapour, 
congealed either while falling, or when in the ail' pre­
vious to falling. The first cr-ystals, produced at a great 
height in the atmosphere, determine, as they descend, 
the crystallisation of aqueous particles, which, without 
their presence, the surrounding air would retain in a 
state of solution. The result is the formation of hexa­
gonal darts, or stars of six rays, when the weather is 
sufficiently' calm, anc;l the temperature not too high to 
deform the crystals by melting off their angles; but 
when the atmosphere is agitated, and the snow faHs 
from a great height, the crystals clash together, unite ill 
groups, and form irregular flakes. 

• Hail, according to all appearance, is a species of 
anow, or of snowy rain, which has undergone a variety 
of congellations and superficial meltings in its pasr;age 
through different zones of the atmosphere, of different 
temperatures. Its formation evidently depends on 
electricity. It is by an electrical apparatus that we 
can produce artificial hail; and it is well known that 
volcanic eruptions are often followed by the fall of hail­
stones of enormous size. 

Such are the principal circumstances wh~ch are sup­
posed to concur in the formation of aqueous meteors. 
Their benefieial influence upon the earth is a point more 
easy to determine. We observe all nature languish, 
when the atmosphere retains, for too long a time, the 
moisture arising from the earth. Plants fade and 
droop; animals feel their stl'ength _ failing them; man 
himself, breathing nothing but dust, can with difficult~ 
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procure shelter from the sultry heat, by which hi(j fram~ 
is parched and overpowered. But scarcely have the 
waters of heaven d<:!scended from the clouds, when all 
living beings begin to revive; the fields resume their 
green attire; the flowers their lively tints, animals th\1 . 
sporthre freedom of their motions, and the elements of 
the ail' their healthful equilibrium. Snow itself, whose 
very name alarms the natives of the tropics, is produc­
tive of real advantages in the economy of natl!re; it 
secures the roots of plants against the effects of mtense 
cold; it serves to moisten gently those lands, from 
which, owing to their local situation, the rain is tOQ 
soon carried off; and it paves for the inhabitant of the. 
ilorth, commodious and agreeable roads, along which 
he gaily skims in his light and nimble sledge. Hail 
alone, of all the aqueous meteors, never appears but l!-S 
a harbinger of distress. Birds and quadrupeds. in­
stinctively conceal themselves, as soon as they have any 
presentiment of its coming. Man can neither foresee 
Its approach, nor anest its ravages; he has been able to 
ward off the thunderbolts of the sky, but he sees thE! 
hail destroy his corn, break his fruit trees, and "hatter 
~he very house where he dwells, without being J able to 
prevent it. 

M'CuLLocB'a Course oj Reading. 

OF THE DELUGE. 

~t stands on r~cord in scripture, that this globe w~ 
tWIce enveloped m water; once when God, by his wor~ 
of six ?ays, .dese~ibed il! the first chapter of the book of 
Gene~ls, raIsed It up trom what is usually called its 
chaotIc state; and a second time in the days of Noah. 
Now, the effects of these two immersions of the earth in 
water are distinctly marked in the present form of it. 

In regard to the first, it is a vulgar error to which 
the Scripture gives no countenance that the' earth was 
~rst brought into existence when God commenced his 
.~x daY.B' work.. A more careful reading of the narra­
bve wIll .convmce you, that this work was merely 



putting it in order, and fitting it for being the habitation 
of man. 

The words of Scripture are, "In the beginning God 
oreated the heaven and tho earth." This is a general 
announcement of what was dono in the beginning; but 
how long antecedent to the subsequent history that be· 
ginning was, we al'e not informed. The narrative pro~ 
ceeds, "And the earth was without form and void; and 
darkness was upon the face of the deep, and the Spirit 
of God moved upon the face of the waters." This 
describes the condition in which the 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 somo former revolution or revolutions. Now, in 
perfect conformity with this history, there are evidences 
of the present dry 'land haying 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 
depths below the sUJ1ace of the earth, ,miners come to 
]'emains of plants and of animals, that must have been 
formed in waters of the sea. 

These, and many other phenomena, not only prove, 
that the globe was immersed in water, but that it must 
have continued in that condition for a much longer 
periotl than the waters of the deluge ]'em~ine.d upon it. 

o But there are other phenomena, that mdJeate, that 
after the earth was brought into its present fonD, its 
mountains and valleys, and rivers and seas, nearly as 
we now see them, it was suddenly immersed.in water, 
which also suddenly receded. The phenomena to which 
I now allude, are such as fossil shells, marine plants, 
bones, &c, which are found in ea~th, or gravel, 01' sand, 
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iltld in other situations, which indicate a much lrtotl! 
recent deposit, than the shells and other marine sub­
stances formed into solid rocks, already alluded to. In 
every part of the world, there are found indications of a 
submersion of the dry ground in water, much latert~a!t 
the formation of the mountains and valleys, and afi'ectmg 
the condition of the globe much more superficially. 
Caves, for example, have been found in count~ies the 
most distant from one another, in Europe and In New 
Holland, containing large quantities of bones of animals, 
mixed with earth 01' gravel, and in many cases, covered 
with a substance called stalaO'mite. In many cases, the 
bones belong to species of a~imals that no longer exist 
in the countries in which they are found. Bones aC 
elephants, hyenas, rhinoceroses, &c., have been found 
in Britain, and in many parts of Europe. 

It seems now to be generally admitted by s~ientifi.c 
men, that there are means of ascertaining at what dis .. 
tance of time a deluge covered the earth, and that the 
calculatioll'5 founded upon them point uniformly to the 
time marked in the Scriptures. The following passage 
is from Baron Cuvier :-

" Thus, while the tl'aditions of all nations have pre­
served the remembrance of a great catastl"Ophe, the 
deluge, which changed the earth's surface and destroyed 
nearly the whole o.f the huma~ species: geology apprizes 
us, that of the varlOUS revo\utlOns, WhICh have agitated 
our globe, the last evidently corresponds to the period 
which is assigned to the deluge. 

" ~ e .say th.at, by means of geological considerations 
alone, It. IS possIble to determine the date of this great 
event WIth some degree of precision. . 

"There are certain formations which must have 
c0t?menced immedi~tely after the iast catastrophe, and 
WhICh from th~t penod, have been continued up to the 
pre~ent day ~Ith great regularity. Such are the de­
POSIts of detrItus observed at the months of rivers the 
masses of rubbish which exist at the foot of mountains, 
and a!e form~d of the fragments that fall from their 
summIts a~)(l SIdes. These deposits receive a yearly in­
crease, whIch it is possible to measure. Nothing, there-



f0re, is more easy than to -calculate the time which it.­
has taken them to acquire their present dimensions. 
This calculation has been made with reference to the 
debris -of mountains; and, in all cases, has indicated a 
period of about four thousand yeal's. The same result 
has been obtained from the other ,alluvial deposits. In 
short, wha.tever 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 exhihit the most astonishing COll­

formity. The Hebrew text of Genesis places the d~ 
h.\ge in the years 2349 before Christ. The Indians make 
the fourth age of the world, that in which we now live, 
to commence in the year i3012. The Chinese place it 
about the year 2384. Confucius, in fact, represents the 
first King Yeo as occupied ill drawing off the waters of 
the ocean, which had risen to the tops of the mountains, 
and in )'epairing the damage which they had occa­
sioued."-CARLILE on the J)ivine OriOin 0/ the Holy 
Scriptures. 

I.-MINERAL KINGDOM. 

There is perhaps no portion of the earth's surface, of 
the same extent, whi'Ch contains so great a variety of 
those mineral snbstances which minister to the neces­
sities and comforts of life, as the island of Great Bri­
tain; nnd it would almost seem, from its internal struc­
ture, as if- Providence had pre-ordained that it should 
be the seat of an opulent and powerful people, and 
one of His chief instntments for the civilization and 
6dvancement of the human race. That this is no extra­
vagant, overstrained expression of national vanity~ may, 
we think, be very easily made apparent, by a few 
reflections on the vast advantages' which the British 
empire itself,- and, through it, the civilized world, have 
derived, from the circumitance of our possesa1ng an 



abundance of one particular mineral under the eurfgce 
of our soil. The almost inexhaustible mines of con, 
which are found in so many different parts of our 
island have unquestionably been one of the chief' 
sourc~s of our wealth, and of our influence among the 
other nations of Europe. All our great manufacturing 
towns,-Birmingham, Leeds, Sheffield, Manchester, 
Glasgow, Paisley, are not only situated in the imme­
diate vicinity of coal, but never would have existed with­
out it. If we had no coal, we should have lost the 
greater part of the wealth we derive from our me­
tallic ores; for they could neither have been drawn 
from the depth where they lie concealed, nor, if found 
near the surface, could they have been profitably re­
fined. Without coal, the steam-engine would probably 
have remained among the apparatus of the natural 
philosopher. Not only did the fuel '.supply the means 
of working the machine, but the demand for artificial 
power, in order to raise that same fuel from the bowels 
of the earth, more immediately led to the practical ap­
plication of the great discovery made by Watt, while 
repairing the philosophical instrument of Dr. Black. 
Before the invention of- the steam-engine, the power 
required to move machinery was confined to the im­
pelling force of running water, o£ wintl, of animal and 
human strength,-aIi too weak, unsteady, irregular and 
co.stly! to admit the possibili~y of their extensiv~ ap­
phcatJon. But the steam-engIne gave a giant power to 
the huma~ race, cap~ble ?f being applied to every pur­
pose, and III every SItuatIOn where fuel can be found. 
Th~s, manufactures al'Ose, and from the cheapness with 
~hlch labour could be. commanded, and the prodigious 
lllcrease of work done III the same space of time their 
produce was so, r~duced in price, as to bl'ing l~xuries 
and comforts wlthm the reach of thousands, who never 
taste~ them before: New tastes thus excited, and in­
<:reasmg consllmptJ?n, multiplied manufacturing estab­
hshment~; an~ thezr de~ancl~ led to great manufactures 
of machlI~ery., competltlOn led to impro~ment in the 
~tellm-engme Itself, and thus, by the reciprocal action of 
Improvement nnd demand, our machinery and manu-



factures gradually acquired that high degree of penee. 
tion to which they are now arrived. With the im· 
provement of the steam-engine, came the wonderful ap 
plication of it to navigation, which has already, in a few 
years, produced such extraordinary results; and which, 
when combined with its farther application to wheel 
carriages, must at no great distance of time, occasion a 
revolution in the whole state of society. 

N ext to coal, our IRON 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 never been known 
to exist without it, ~hould in Great Britain be placed in 
'greatest abundance, not only in the vicillity of, but ac­
tually associated with, the coal necessary to separate 
the metal from the impurities of the ore, so as to render 
it fit for use. In Sweden, and most other countries, 
where iron mines exist, the are is refined bv 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 un wrought 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, Lanarksitire, Dumfries· 
,hire, and several other places in Great Britain, Buffi· 
cient not only for the internal demand for t4at metal, 
but yielding a considerable amount for exportation. 
COPPER is produced in large quantities in Cornwall; 
and the same county has been celebrated for its TIN 

mine8, for nearly two thousand years. 
Coal, iron, lead, copper and tin, are the principal 

minel'als of our country, which, in common language, 
are usually associated with the idea of t~e produce of 
mines. Silver and Gold we have none, WIth the excep· 
tion of a little of the former contained in some of the 
ores of lead, which i8 separated by refining, when there is 



I'lufucient quantity to yield a profit beyond the ex:pense 
of the process.; but we have ~omeAot~er metals, highly 
useful in the arts, such as ZInC, antimony, and man-
ganese. . 

Besides the subst;1.llces above mentIOned, .we hare 
many other mineral treaSUI"es of great importance sti.ll 
to be noticed. Of these the most valuable perhaps 18 

limestol1e, from its use in agriculture, to m~liorate ~he 
soil and increase its fertility, and from its bemg an m­
dispensable ing-redient in mortar for building; and 

. there are not m-any parts of the island far distant from. a 
supply of this material. Building stone is found ill 

most parts of the country j and although we must go to 
Italy for the material for the art of sculptUl'eJo be em- . 
ployed upon, we have free-stone Ilpplicable to all the 
purposes of ornamented architectlfre, 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 food served up in vessels" 
the mateJ:ials of which, uug from our clay-pits, have 
given occupation to thousands of our industrious popu­
lation, in OUl" potteries and china manufactures. For 
our supply of SALT, that essential part of the daily sus­
tenance of almost every human being, we are not de .. 
pendent oIl.the brine which encil'cles our island; for we 
have, in the mines and salt-springs of Cheshire and 
W o~cestershi.r(\, al~ost inexhaustible stores of the purest 
qualIty, unmIXed With those ealthy and other ingredi­
ents, which .must be separated by an expensive process, 
before a culInary salt can be obtained from the water o( 
the sea. 

Familiar as is almost. every one of the mineral sub­
stances we have named, in the common business of life 
~here are many persODs W?O have but a very imperfect 
Idea whence they are derived, and what previous pro­
cesses they undergo, befor~ they can be made applicable 
~o ?ur use. In the form~tlOn of organized bodies, that' 
IS, In ~he structure of amm~ls and plants, the most llU­

perfimal observer cannot fall to discover a beautiful and 
I"efined mechanism; but if we cast our eyes upon tOO 
ground, and look at heaps of gravel,. sand, clay, aDd 



gtofle, it seettls as if chance ouly had brought them to­
gether, and that neither symmetry nor order can be dis­
covered in theil' nature. But a closer examination soon 
convinces us of that, which reasoning from the wisdom 
and de8ign matlife8ted by other parts of creation, we 
might beforehand have very naturally been led to ex­
pect, viz : that in all the varieties of form, and structure, 
and change, which the study of the mineral kingdom 
displays, laws as fixed and immutable prevail as in the 
most complicated mechanism of the human frame, or in 
the motions of the heavenly bodies; and if astronomy 
has discovered how beautifully "the heavens derlare 
the glory of God," as certainly do we feel assured by 
the investigations of geology, that the earth "showeth 
his handy work."-Penny Maga2ine. 

II.-MIN'ERAL KINGDOM. 

'the land rises from the surface of the sea itl the forn! 
()f islands, and of great continuous masses called conti­
nents, without any reglIlat'ity of outline, either where 
it comes in contact with the water, or in vertical eleva­
tion, its sUlface 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. 
~ umerOllS soundings in different parts of the wol'ld have 
shown that the bottom of the ocean is as diversified by 
inp-qualities as the surface of the land; a great part of 
it is unfathomable to us, 'and the islands and continents, 
which rise above its 3Ul'face, are the summits of moun· 

• tains, the intervening valleys lying in the deepest 
abysses. 

Different climates produce different races of animals, 
and different families of plants j but the mineral king­
dom, as far as the nature of stone is concerned, is in­
dependent of the influence of climate, the same rocks 
being found in the polar and in the equatorial regions. 



Although there is considerable diversity in the structure 
of the earth it is not in any degree connected with 

, I' particular zones, as far as re ates to cU'cumstances 
which are external to it; nor can we say, that the 
wonderful action which burning mountains tell us is 
going on ill its interior, is confined to any part of the 
sphere, for the volcanic fires of Icel~nd burn as fiercely 
as those that burst forth under the hue. From all the 
observations hitherto made, there is no reason to sup­
pose, that any unexplored country contains mineral 
bodies with which we are not all'eady acquainted; and 
although we cannot say beforehand of what rocks an 
unexamined land is unlikely to be composed, it is ex­
tremely improbable, that any extensive series of rocks 
should be found, constituting a class different from any 
which have been already met with in other parts of the 
globe. 

\YlJen we dig through the vegetable soil, we usually 
come to clay, sand, or gravel, or to a mixture of these 
unconsolidated materials; and in some countries, we 
shall probably find nothing else, at the greatest depths 
to which we are able to penetrate. But in most places, 
after getting through the clay and gravel, ~e should 
come upon a hard stone, lying in layers or beds parallel 
to each other, either of one kind or of different kinds, 
according to the depth. This stone would vary in 
different countries, and in different places in the same 
country, as well in its constituent parts as in the thick­
ness, alteration, a~d position of its beds or layers. 
~t hal'. been ascertamed by the observations of geologists, 
In varIOus parts of the world, that the crust of the ealth 
is coni posed of a series of such layers, distinguishable 
!rom each other by very marked characters in their 
Internal structure. The elements of which they are 
composed 31'e not very numerous, being for the most 
part t~e hard s~bstance calle~ quartz by mineralogists, 
of Whle? gun flints may be CIted as a familiar example, 
these bemg wholly composed of it, and the well-known 
substances, clay and limestone i but these elements are 
~ggregated or mixed up together in so many propor­
tIOns and forms, as to produce a considerable variety of 
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rooks. Besides this elementary composition, or what 
may be termed their simple structure, the greatest 
proportion of the rocks, that are so arranged in layers, 
contain foreign bodies, s).lch as fragments of other rocks, 
shells, bones of land ancl amphibious animals, and of 
fishes, and portions of trees /lnd plants; It has further 
been found, that these different layers or strata liE! 
upon each other in a certain determinate order, which 
is never, in any degree, inverted. Suppose the series of 
strata to be represented by the letters of the alphabet, 
A being the stratum nearest the surface, and Z the 
lowest; A is never found below Z, nor under any other 
of the intervening letters; nor is Z ever found above any 
of the letters that stand before it in the alphabet j and 
110 it is with all the strata represented by the other 
letters. It must not, however, be imllgined, although 
this regularity in the order of superposition exists, that 
all the different members of the series always occur 
together j on the contrary, 'there is no instance where 
they have all been found ill 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 be 
infinitely beyond our llleans of penetrating j 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 foul' members of 
the s,eries can be seen together 'j-we say of the series1 
because each mQmber is composed of an almost infinite 

_ number of subordinate layers. This order of succession. 
~tablished by geologists, has been determined by th~ 
coinbination of many observations made in different 
countries at distant points. The order of three 01' four 
members was ascertained in one place; the upper 
~tratum in that place was found to be the lowest mem­
ber of a second series in another place, and the lowest 
stratum at the first station was observed to be the 
uppermost at a third point j and, in like manner, thE! 
order of superposition was discovered throughout the 
whole range. N either is it to be supposed that the 
strat3, which lie next each other, ~l'e always so in 



nature' as for instance, that, wherever G is found 811-, , I . h . h sociated with another member, it i" a ways elt er Wlt 
F above it,' or H below it: it "ery often happens that 
F lies upon H, G being altogether absent; and C may 
even be seen laying on R, the whole of the interven­
ing members of tlie series being wanting. Very fre­
quently one of the lowest members of the series appears 
at the surface. Everyone may have seen sometimes 
chalk, sometimes slate, lying immediately beneath the 
vegetable soil, or even at the surface without that scanty 
covering. But if a lower member of the series be seen 
at the surface, however deep we might go, we should 
never find liD" one of those rocks that belong to the 
higber members of that series. 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 countlT, it would be at once 
known, that all search for coal in that spot would be 
fruitless. Ibi4. 

III.--MINERAL KINGDOM. 

The means by which geologists have been enabled 
to fix the order of ~uperposition in the Rtrata composint 
the cru.s~ of the globe, have been partly the mineral' 
comp?s~tJon of each member of the series, partly their 
cont~mmg fra.gments of other rocks, but chiefly the 
remainS of aDlmals and plants, that are imbedded in 
them. They observed, that there was a class of rocks 
distinguished by a conside~able degree of hardness, by 
closeness of tex.ture, by th~lr arraugement in slaty beds, 
and by possessmg, wh,en III t~lick masses, a glistening 
structure, called by mmeralc)gl~ts crystalline, of which 
statuary marble or loaf sugar may be quoted as familiar 
examples; and these were, even when associated with 
rocks of ~nother sort, always lowest.-Above, a.nd in 
contact With them, anotb~r group of strata W88 ob-



lerved, which, in mineral composition, had a good deal 
of resemblance to those below them, but contained 
rounded fragments of other rocks: and, when these 
fragments were examined, they were found to be iden­
tical with the rocks composing the lower strata. This 
second series was observed to be covered by another 
group Of strata, which contained shells and corals, 
bodies that had never been seen in any of the lower 
strata. Thus it was clear, as the including substance 
must necessarily be formed subsequently to the pebble 
or shell it contains, that, previous to the formation of 
this third group, there had existed rocks to supply the 
imbedded fraglJlents, and to contain the waters of the 
ocean; in which the animals that once inhabited the 
shell must have lived. Ascending still higher, that is, 
observing the strata as they lay one above another 
towards tho surface, it was found, that many were 
entirely composed of the fragments of pre-existing 
rocks, either in the form of pe~bles, or of sand cemented 
togethel': 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 j 
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 ftew direction to geological inquiries, and which, in 
the course of a few years, introduced into the science a 
degree of precision and certainty that was formerly 
unknown. About thirty-five years ago, Mr. William 
Smith, of Churchill in Oxfordshire, by an extensive 
series of observations in different parts of England as­
certained that particular strata were charactel'ized by 
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 j and he was thus enabled to identify two 
rocks at distant points as belonging to one stratum, 
when mere mineral characters would either have left 
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him in uncertainty, or have entirely failed in deciding 
the question. When this discovery became known to 
geologists, numerous observations were made in other 
~ountries, which completely proved, that the principl~ 
was not only applicable in those places, which Mr. 
Smith hao had an opportunity of observing, but that. it 
held good generally, throughout the whole se~ 
of strata, from the lowest in which organic remains ar~ 
found, to those nearest the surface. Under the direc­
tion of this guide, geologists have been enabled to dis~ 
cover lines of separation in the great divisions which, 
as already mentioned, had been established by prior 
observations pointing out distinct epochs of deposition, 
and revealing a suecession of changes in the organic 
and inorganic creation, in a determinate chronologica~ 
orner. This more accurate knowledge of the structure 
of 4.he 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 a,ll the stra1;&· 
must have been deposited on a level foundation-that 
is, on pre-existing ground, that was either horizontljol 
or nearly so, at the bottom of a fluid holding the4-
materials either in suspension, or in solution, 01' partly 
both. N ow, as we know of no fluid, in which this cQ¥ld 
have taken place except water, geologists have come to 
the conclusion that the chief part of all the strata, how­
ever elevated they may now be above the level of the 
sea, were gradually deposited at the bottom of the 
ocean; and the remainder of them at the bottom of 
inland seas, or lakes. But if this be so what mighty 
revolutions must have taken place to' cause rocks, 
fo~mecl in th.e depths of the oceans, to OCCllPY the sum­
mIts of the hIghe~t mountains! By what known agency 
can so extraordlllary a changl;l of position have been 
etfeetecl1 That the fact of ele".ation is indisputable, is 
proved by the shells embedded lD stratified rocks at the 
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greatest elevations; and geologists, who have endea­
voured to discover by what cause this change in the 
relative position of the rock and the sea has been 
brought about, have, by an attentive observation of the 
phenomena of earthquakes and volcanos, and the re­
semblance between the products" of the latter and cer­
tain parts of the earth's structure, which we have yet 
to notice, al'fived at a very probable solution of the 
problem. 

Although the strata were originally deposited in a 
horizontal position, and are often found so, especially 
as regards the inferior members of the series, they are 
not uniformly so, but are frequently incli~d, more or 
les8; ,and they have been seen, not only at every angle 
of inclination, but very "ften in a vertical position. 
When a vertical section of a mountain is -exposed, as is 
6ften the case in valleys or the deep bed of a I'iver, 
such an appeatance as that represented here is not un-

~) (b) 

common j and if the' stratum a be composed of rounded 
blocks of stone surrounded by fine sand or clay, anci it 
the stratum b contflin a layet" 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
tality, but are bent and contorted in the most extra­
ordinary way, as if they had been acted upon by some 
~oWeTful force while they were yet in g soft flexible 



,tate. This appearance, very ~ommon i~ the ala~e rock. 
of the north coast 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 
strata had remained horizontal, that is parallel to the 
surface of the globe, if they had enveloped it like a 
ahell, or to use a familiar example, hall they sUI'l'olmded 
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, unbroken by the beautiful forms 
of hill and valley, or the m~ljestic scenery of mountains. 
With thes~ inequalities of the surface are -intima.ly 
connected all the varieties of climates, and the di\'ersi­
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 conclus:on is irresistible, 
that the breaking up of the earth's crust is not an ir­
regular distUJ:bance, but a work of desig-n, in perfect 
accordance wIth the whole economy of nature. . 

,y ~ have said, that if we dig throllgh the superficia~ 
covenni' of sand and clay, we usually come upon stont 
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. uispoeed ill laY6r8; but there are wany places where 
we should find a rock without any such arrangement, 
which could continue of the same uniform texture, and 
without any parallell'ents dividing it into beds,ilowever 
deeply we might penetrate into it. Such unstl'atified 
rocks although of limited extent in proportion to the 
8tratified rock8, 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 
occupy districts of great extent, where none of the 
latt6l' rocks can be seen. In mineral composition they 
are essentially different from the other class ; never 
consisting of limestone, or sandstone, or clay, and never 
containing rounded pebbles, shells, or the remains of 
any other kind of organized matter. Their elementary 
constituent parts are simple mineral substances, which, 
although sometimes found in the stratified rocks, are 
always, in the rocks we now speak of, in different com­
binations : they are always in that particular state 
called crystalline j and when the parts are large enough 
to be distinguished, they are seen to interlace each other, 
and by this arrangement they form a· very hard tough 
stone, very difficult to break into regular squared forms, 
or to work with the chisel, aud they are very often ca­
pable of receiving a high polish. The substances most 
familiar to us in common life, which belong to this class 
of 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
aists of a series of beds of stone of different kinds, 
lying upon one another in a certa!n determinate order 
of sllccession, called the Stratified Rock8, or the 
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Strata· the other of a class of stone distinguishable 
from the strata by peculiar mineral composition, by 
never containing pebbles 01' 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 of 
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 
proved, 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 melt~d stone or lava, both in past 
ages, as recorded in history, and in our own time. By 
this comparison- they have discovered a great similarity, 
often an identity of oomposition, between the unstrati­
fied rocks and lava, and the closest analogy in the 
phenomena exhibited by the masses of both kinds and 
in the~r relations to the stratified rocks, with which they 
come m contact. 

In every case the unstratified rocks lie under the 
~tratified. .This order has never been reversed, except 
In cases WhICh have been afterwards discovered to be 
deceptive appearances, and where they have been pro­
truded between strata. But it may be said that this 
fact of inferiority of position is no proof ~f ejection 
from be.low, far less of posteriority of formation: for 
they mlght have been the foundation on which the 
strata are deposited. But their eruption from the 
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intel'ior, and that that eruptiOl,l 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 
together, has often exhibited the'appearance represented 
by the diagram. 

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

The posteriority of the formation of the -unstratified 
rocks of the strata is thus made evident from their 
relative positions; theil" 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 ~ soft melted state, produced 

D 
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by the action or heat, is shown by the close resem­
blance, in minernI composition, of the unstratified 
rocks to the prodllc:ts "f existing volcanos, and by 
remarkable changes often observed to bave taken 
place in the strata, where they come in contact with 
granite and whinstone. Soft cbalk is converted into 
a hard crystalline limestone like statuary marble; clay 
and sandstone are changed into a substance as hard 
and compact as flint, and coal is turned into coke,­
all of them changes which are analagous to what takes 
place, when the substances are subjected to a strong 
artificial heat under great pressUl'e. In the case of 
coal, it is very remarkable; for when a bed of that 
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 distance from the whin­
stune, it is of a rich caking quality. 

vYe have shown that we are enabled to fix a chro­
nological order of succession of the strata with a 
considerab1e degree of precision j and although we 
have not the same aCCUl'ate means of determining the 
relative ages of the unstratified rocks, there are yet 
very decisive proofs, that certain classes of them are 
older than others, that different members of the same 
class have been ejected at distinct periods, and that 
the same substances have been thrown up at different 
times far distant from each other. Granite, in veins, 
lias never been seen to penetrate beyond the lower 
1>lrata; but whinstone and the lavas of existing vol­
canos protrude in masses, and Rend out veins throuO'h 
all the strata: veins of one sort of granite trave~e 
masses of another kind, and whinstone and basalt veiDs 
are not only found crossing masses and other veins of 
similar rocks, but even of granite. Upon the principle, 
therefore, before stated, that the penetrating substance 
Inust necessarily have been formed subsequently to the 
body penetrated, the above phenomena demonstrate 
successive formations or eruptioIl6 of the- 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 usigbhourhood of the unstratified rocks, it is a 
'Very lalgitimate inference, that the mountain chains and 
othef· 'inequalities on the earth's surface have' been 
occasi01led by the horizontally deposited strata having 
been ,heaved up by the' eruption of these rocks, 
although the latter may not always appear, but be 
only oecasionally protruded to the sUiface, through 
the rents produced by the eruptive force. The 
phenomena of earthquakes are connected with the 
same internal action, and these have often been ac­
lIOmpanied by permanent elevations of entire portions 
of a eountry. This theory of the elevation of moun­
thins by a force acting from the interior of the earth is 
not a mere inference from appearances presented by 
rocks, but it is supported by numerous events, which 
have occurred repeatedly within the period of history 
{down to our own time. In the middle of a gulf in the 
-island of Santorino, in the Grecian Archipelago, an 
island rose from the sea 144 years before the Christian 
era; in 142'1, it was I'aised in height, and increased 
in dimensions; in 1673, another island arose in the 
same gulf; and in 1707, a third. These island" are 
compolied of hard rock; and in that last formed, there 
:are bedS' of limestone and of other rocks containing 
.ahells. In the year] 822, 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 abO\'e its former level. V slparaiso 
is situated about the middle of the tract thus per­
manently elevated. A portion of Cutch, near t~e 
;'il1outh of the Ind'ust underwent a similar revolution in 
the year 1819, when a .disn-iet, D£:arly sixty miles in 

. ien¢h by sixteen in breadth, was raised by an earth­
quake about ten feet above its ol·iginallevel.' A vol­
canic eruption burst out in an adjoining part of India, 
at:lJhooi, at the exact period when the shooks of this 
eartl¥Lu~e terminated. Th~se cases must . no! be oon­
rou~ \lith the productioD of llew mountains, luch . 
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as that of Joru1l0, in Mexico, in the year 1759, whiQh 
waR raised to the height of 160Q feet above the table 
land of Malpais by el'Uptiolls of scorire and the out­
pouring of lava. The appearance of a new island 
off the coast 1)f Sicily, in the yea~ 1831, is another 
phenomenon of the latter class. It rose from a part of 
the sea, which was known by sounding!.' a few years 
before to have been 600 feet deep, to the height of"107 
feet above the water, and formed a circumference ,of 

- nea.·ly two-thil'ds of a mile. It was composed of loose 
cinders, and the PaJ't that rose above the level of the 
sea was washed away in the winter of the same year j 
but an extensive shoal remains. 

It must nut be supposed, that these internal m.ove­
ments only took place afte.· the whole series of strata 
had been deposited. There must have been long 
interval!! between the termination of the deposition of 
one member of the series and the commencement of 
that of the stratum immediately above it; and ilJternal 
movt'ments, accompanied with distUl'bance of - the 
already deposited strata, after they had come to consoli­
date intp stone, appeal' 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 strat!l, in all parts of the globe, that 
have yet been examlDed. The diagram that follows 
represents a case of very common OCCUf1'ence and will 
explain our meaning. It must be borne ill ~ind that 

-it is. an ackn0'Yledged principle in geology, th~t all 
stratified rocks, In whatever posilion they are now found 
must have been origillally deposited horizontally. I 

There a~e rere fi~e different series of stl ata a; b, C 

d, e. No~, it is evident that-the ~erie8 a ~ust hay 
been first disturbed; that after its change of positi9D , 
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tbe series b and c were deposited, covering the endB of, 
the strata. of the series a. But c app~ars to have been 

. acted upon' by two forces at distant points, when 
thrown out of its ho.rizontal position; for the strata 
dip in opposite directions, formIng II basin-shaped 
cavity; in which the series d was deposited. In like 
manner; after the disturbance of c, the series e was 
~eposited,covel'ing the ends of c; but the internal 
force, which raised the beds e from the depth of the 
8ell~0 the summit of the mountain where they are now 

,seen, appears to have acted in such a direction as to 
have carried up the whole mass without disturbing the 
original horizontality of the structure. It is obvious, 
tllat all the interior strata mUflt have partaken of this 
last disturbance. There are, besides, numel'ous proofs, 
that there have been not only frequent elevations of 
the strata, ,but also depres~ions ; that the same strata 
which had been at one time raised above the sl\rface 
of the sea, had again sUlik down, preserving an inclined 

; position; that they had fOl'med the gl'ound, upon whioh . 
new sediment was depositeo, and Itad again been 
raised up, carrying along with them the more recently 
formed strata. Ibid. 

V.-MINERAL KINGDOM. 

The subjects, which it, is the province of the 
geologist to investigate, are by no means confined to 
questions c;oncerning mineral substances, but embrace 
a wider field, involving many considerations intimately 

. coxmected with the history of several tribes of animals 
,f.and plants. It is not possible to give even a brief out­

line of the doctrines of geology without referring to 
the great orders and cla~ses, into which naturalists 
have divided the animal kingdom. It will be neces­
sary, therefore, before proceeding, to describe the 
;ivisions of th~ stl'atified roeks, which geologists have 

, .~blished, and which are founded mainly upon the 



distinctive characters afforded by the remains 0' 
or!J'anized bodies contained in the different strata, to 
say a f\1w wordS upon the classification Qf animals, in 
order to render the- terms we must employ more 
intelligible to those who are unacquainted with the 
subject. 

Ammals are divided into four great branches, dis­
tinguished by the terms Vertebrated, MolluscoUI, 
Articulated and Radiated. The FIRST DIVISION 

incl~des ali those animals which are provided with a 
back-bone; and because the similar bones, 01' joints, of 
which it is composed, are called by anatomist!l vertebrt1!, 
(f!'Om a Latin word signifying to turn,) the indi­
viJuals that belong to this division' are called Verte­
brated Animals. It is !lubdivided into four cla~ses: 
1. Mammalia, comprehen9ing man, land quadruped~' 
and the whale tribe; that is, all animals whi .. h give 
suck to their young; the term being derived froni 
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 R.eptiles by naturalists: the 
word means nothing more than that they creep, but it 
has in common lalJguage a far more extended sense 
than that to which -it is restricted in nat.ural history. 
Fro~, E.erpents, lizards, crocodiles. alligators, tortoises 
anJ turtles, are reptiles, in- the sense of the word as 
used by naturalists. 4. Fishes of all kinds, except 
the whale tribe, which belong to the class mammalia. 

The SECOND DIVISION includes tribes of animals 
~hich have no bones; and because their bodies contain 

_JIO hal'd parts, they are called Molluscous Animal," 
from ~ Latin word signifying soft. But with a feV: 
exc.eptlOns, they, have all a hard covering, or shell, to 
~hlCh they are eIther attached, or in which they can 
lllc~ose themstllv.es, and be preserved frofu injuries, to 
WhICh, from then soft nature, they would otherwise be 
cODstantly exposed. There are six classes in this 
division, founded on certain peculiarities of anatomical 
struct~re in the animal, but these we shall not notice; 
for, wIthout. a much longer description than we can 
enter upon, lt w.ould be a useless enumeration of hard. 



Barnes; Ii will answer our present pnrpose much 
better' to s~y; that the a,nimals belonging to this 
division may be classified aecording to differences in 
the forms of their hard covering or shells, for it ill the. 
hard parts of animals which furnish the records of 
their former existenee j these only are preserved 
imbedded in the strata, all traces of the flesh or other 
80ft parts, as fa1' as form is concerned, having entirely 
disappeared. -MOLLUSCOUS Animals, therefore, are 
~ivisible into, 1. Univatl'es, that is, animals armed with 
a shell or valve fonning one continuous piece, such 
as snails and whelks. 2. Bivalves, or those having two 
shells united by a hinge, such as oysters, cockles, &c.. 
3. Multivalves, or those having more than two shells, 
of which t46 common barnacle is an example. 

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

The FOURTH DIVISION comprebends a great variety 
of animals, which have an anatomical structure like an 
assemblage of rays diverging from a common point, 
and from which they are called Radiated Animal" 
radius being Latin for ray. It contl\ins five classes, 
but as three of these are animals without hard parts, 
we may pass them over: of the remaining two, the 
one contains the echini or sea urchins j the other, the 
'fell' numerous tribe .call~d zoophites, from two Greek 
words signifying animal and plant, because the animal 
is fixed to the ground, and builds its strong habitation 
in the form of a shrub, or braneh, or leafy plant. 
Corals and sponges belong to this class; and among all 
(he ditferent aaimal remains, that are found in the 
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strata there is no class which bears any proportion, in 
point 'either of frequency of occurrence, or in quantity, 
to this last. 

The great .division of animals, so far as the re­
mains of species found in the strata are concer?ed, 
or, as it is termed

L 
in a fossil state, are thereby bnefly 

these:-
I. Vertebrated Animals j Clas6es-Mammalia, Birds, 

Reptiles, Fishes. 
-II. Molluscous Animals j Glasses-Univalve, Bivalve, 

Multivalve Shells. 
III. Articulated Animals j Classes-Crustacea, In­

sects. 
IV. Radiated Animals i Glasses-Echini, ZOflphites. 
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 other great distinctions 
which it is necessary to mention, viz: that some 
animals eat animal food, the Curnivor:ous; 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 i and of 
those inhabiting fresh water, some are peculiar to 
rivers, others to lakes. There are also land-sh~lls, such 
as the common garden-snail. It is scarcely necessary 
to remind our readers, that certain species are peculiar 
to particular regions of the earth, being adapted by 
their nature to the different temperature and other 
peculiarititls that exist in different countries. 

l:he number of distinguishable genera and species of 
fo!'sll plants bears but a smaH proportion to that of 
fossil animal remains. 

The lowest members in the order in which the 
stratified rocks are placed one above ;nother are dis­
tinguitshed . by the gr~at. predominance of hard slaty 
rocks, haVIng a crystalhne or compact texture but 
chiefly by this <:ircumstance, that they have _ not' been 
found to contam any fragments of pre-eziBting rocks, 



01' th~ rematml of organized bodies. On thts account 
they have been calle, I 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 disco,'er animal 
remaim; in these !ltrsta is, however, no proof that they 
had not previously existed, because we meet with 
rocks containing organic remains, which are so altered 
by the action of heat in those parts where they happen 
to have come in contact WIth a mass of granite or 
whinstone, that all traces of the organic remains are ob· 
literated, those parts ·of the rocks acquiring a crys­
talline character analagous to what prevails in the 
primary strata. These last may have contained the 
remains of animals j but being nearest to the action of 
volcanio heat, they may have been so changed as to 
obliterate the shells 'and corall'l, by their being melted, 
as it were, into the substance of the crystalline rock. 
The absenqe of the fragments of pre-existing rock is a 
less questionable ground of distinction. From whenc0 
the materials composing the~e 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, 
priOl' to the depol;ition of the strata that lie over them, is 
beyond all douut. There may also be beds of rock 
of great thickness, in - w hi\jh neither fragment nor 
organic remain has been foullel throllghout a great 
extent of country, which nevertheless, may not be 
primary; for if in any part of the same mass a single 
pebble or a single shell should afterwards be dis­
co\"erell, indubitably imbedded in it, one SUch occur­
rence would be as conclusive as l\ thousand, that a 
prior state of things had existed. It fullows, therefore, 
that until the whule of an extensi,"e distr'ict of such 
rocks were carefully examined, we coulJ never be 
sma that they might not ont:' day be discovered to be 
of lecondary origin; there, i~ nothing in the mineral 

D~ 



tltrUetl11'e of anyone stratified rock, that entittes tis 
absolutely to say, that other rocks, and Jiving bodies 
could not have existed prior to its formation. But as 
there are'large tracts of country oc~upied by strata, in 
which neither fragments of pre-existing rocks nor 
organic remains have yet been discovered, geologists 
are justified ~n d~signating them the primary. strata ; ~o 
call them pnmittve, as ,they used to be, anq mdeed stdl 
Bre ealled by some geologists, is to employ a tern1 
which expresses much more than we are entitled to 
assert. 

The unstratified rock, most u8ually associated with 
the primary strata, is granite, of different varieties of 
composition, usually lying under them in great masses, 
and bursting through, forming lofty pinnacles, as in the 
Alps, and sometimes sending forth shoots or veins, 
which penetrate the superincumbent strata in aU 
directions. ~ 

Immediately above the. primary strata there, com~ 
mences another series, very like many of the rocks 
below them, in respect of mineral composition, but 
containin~ the remains of shells, and some pebbles, and 
interstratitied with thick beds of limestone, including 
shells and corals. These rocks Bre penetrated also by 
granite, and in common with the primary strata, form 
the gre~t depository of the metallic ores. They are, 
for want of a bettel' term by which the clas8 can be 
distinguished, usually called the transition strata a llllJ]le 
given by the elder geologists, because they w~re sup" 
poseu t,o for~ a step 01' transition from the primitive 
state of the globe to the condition in which it befJ'an to 
btl inhabited by living bodies; in strictness theyO form 
the luwest ~nem~)el's ,o~ th~ next great division of the 
~~rata, wlndl 18 dlstmglllshed by the name of the 
&cuu,lar.'l Rocks. Thestl will be treated of in our 
Uext stlcliQn. Ibid. 



'VL-MINERA.L KINGDOM:. 

The SECONDARY RocKS comprehend a great varlet! 
Qf different beds of stone, extending from the primary 
strata to the chalk, which forms the upper or most 
recent member of the division. 

These roclp! consist of an extensive series of strata, 
()f limestones, sandstones, and clays, all of which. 
contain either rounded fragments of pre-existing rocks, 
Qr organic remains, or both j and each group, and all 
the sllbordinate members of the groups, are distin­
guishable by characters of great constancy and cer­
tainty, derived from the peculiar nature of the included 
fossils. They must all have been deposited in a 
horizontal position j but there are parts of them, which 
have undergone greater or less disturbance, being often 
thrown in a vertical position, and broken, twisted, and 
disturbed in the most extraordinary manner. Many of 
the, disturbances of the lower groups took place prior 
to the deposition of the upper j fot' the latter are found 
lying in unconformable stratification on the ends of the 
former, as represented in the diagram, in page 52. They 
are traversed by veins, or dYkes, as they are oftell 
termed, of whinstone and other unstratified rocks; and 
there is usually great disturbance of the strata, whell 
these occur. The dykes are often of great magnitUde 
and the rock is frequently thrust in huge wedge 
shaped masses, of miles in supel'ficial dimensions -and 
Bome hundred feet thick, between the regular stra.ta. 
After the deposit of the secondary rocks, a remarkabht 
'Change took place; for all the strata that lie above the 
-chalk have a totally different character from that rock, 
-and all below it. 

These have been classed together in. one great divi 
.ion and have been designated the TERTIARY ROCKS;. 

Thu~ the whole serifs of strata, . of which the crust or 
the globe is composed, is divided into the Primary, 
the Secondary, and the Tertiary. It is eviden.t, that at 
the time the secondary rocks '\\'ere depo~ited, a great 
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part of' the present contin~t of Europe nrost 1I~6 
been considerably lower than the present level of the 
sea' that when the oJJest or lowest rhembel'!! of the , - . 
series wel'e forming, the summits of the mountalD 
ridges of primary rocks r'Ose as island!! of ditf~r~mt 
maO'nitudes fl'om the bosom \ of the deep j that at 
sev~TaI successive periods these i:51ands were more 
elevated, and attained comequently a greater super­
ficial extent, the newer formed strata (){!cupying the 
lower le-vels. In the pl'ogress of this series of changes 
'Of the ~ul'face of the globe, when there were evidently 
occasional depressions of the land as well as elevatiomr, 
thel'e appear to have beell formed ba:sin-s·haped cavities 
or troughs, not entirely cut oft' from communication 
with the sea, and vast estuaries, in which the tertiary 
strat!l. were deposited. While the secondary strata 
stretl!h continuously for hundreds 'Of lellgues, the ter­
tiary are found only· in detached msnlated spots or 
comparatively limited extent.' In this state of the 
earth's surface there mnst have b6(:l} vast i·nland fresh­
water lakes; f'Or we find regularly stratified dep'Osits of 
great thickness full of organic I'emains, whieh exclU:­
sively bt'I'Ong t'O atlimals that lived in fresh water. and 
to terl'estrial animals and pl'ant5. Like the secondary, 
the tertiary r'Ocks consist 'Of a great variety of . strata of 
limestones, sandstones, clays, and sands which have 

. distinct characters; and have been united in several 
groups. In' them we first discovel' the remaill's of land 
quadrupeds and birds j and bones of mammalia are 
most abundant in the beds nearest to the surface-. 
Among all the various remains of animals and plant!", 
that are found in the !ffieondary rocks, from the ehalk 
downwards, not one has been {ound, which is identic:aI 
with ~Ily li~ng species. Althongh they ha'e chamcters 
agrcemg WIth those, by which existing animals have 
been gronp~~i together in their greater divisions of 
genem, f:UI~II.I~~, and da!>"Ses; the livillg individuals of 
the same dlVlslOns have forms of s'uet.ure distinct from 
any fo~nd in a fo~siJ state in t.he- secondary rocks,­
But, WIth the t~rtlary st rata, a new order of thiI}gB 
commences;. for, In the lowest of these, a small propor-
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tlon,---about three and a half per cent. 00 the (o~sil 
shells cannot be distinguished from &pecies that now 
exist: as- we approach the higher beds the proportion 
always increases j and in the most recent stratum, it 
amounts to 'nine-tenths of the whole. It i~ not more 
than twenty-one years ~ince the great division of the 
tertiary roeks was established. Prior to that time the 
peculiar characters, which separate them from the 
eecondary strata, hnd been entirely overlooked,-lf cir·· 
cumstance which mark!!! very Rt I'ongly tllat geology is 
the youngest of the sciences. The discovery was made 
by the celebrated euvier and his associate M. Bronglliart, 
who found that the city of Paris was built in a hollow 
basin of chalk, that had b'ilen snbsequently partially 
filled by vast deposits of clays, limestones, sands, and 
sandstones, and that there were alternations of beds, 
containing remains of fr6!lh-water and terrestrial animals 
and plants, with others containing only the remains of _ 
marille animals. 

The'publi(~ation of the work of the French naturalists 
led to II similal· discovery in our own islaml, and ~in­
gularly ~JOugh in the "alley of the Thames j so that 
the capitals of France and England are both built up'on 
these strata, ~o ~trangely neglected for so long a time, 
although OCCUl'ring in the "pry spots where the greatest 
numbers of scient.ific men are collected together in buth 
countries. A series of tertiary strata was discovered 
by Mr. Webster in the Isle of "Wight, having strong 
points of resemblance with that of the environs of 
Paris j and toe,e, with some pHl'tial deposits on the 
coasts of Suffolk and Lancashire, constitute the whole of 
the tertiary rocks funnd in Grl"at Britain. It was for some 
time slIpposed, that. these newer strata, which were 
800n found not to be confilled to the neighbourhood of 
Paris and Lon.lon, extended like the secondary rocks 
ove·r great trads of country j and that there was such a 
degree of uuit()J'miJ3 in their characters, that desposits 
widely distant. fl'OIl' each lIthe,· coul.l be recognized as 
belonging to the sallle period in the chronological order 
of succession of the strata. Later observations, 
however, have shown, that, allhollgh possessing a 



~enel"tl character of resemblance, they have bean 80 
tnuch modified in their formation by local circumstances, 
that no two tertiary deposits, even of the same era, are 
alIke. The discoverie~ of the last few- years have led 
geologists tq establish distinct subordinate groupe, as 

-in the case of the secondary rocks j and the u~per 
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 
ethel'S, Borne thousand feet thick. 1l1:iJ. 

VIL-MINERAL KINGDOM. 

ORGANIC REMAINS. 

-We have already stated, that the stratified rocn 
eontain the remains of animals and plants j and that 
beds of stone, situated many miles distant from each. 
other, may be proved to belong to the same place, in 
the order of Buccession of' the strata, by remains of 
organized bodies, or FOSSILS, of identical species, being· 
found in the stone at both places. The word Fossil, 
which means anything that may be dug out of the 
earth, used to be -applied to all minerals; but modem 
geologists have conveniently restricted its application to' 
organized bodies oontained in the loose or _ solid beds 
c9mposing the crust of the globe, and for the most 
part petrified j that is, converted jnto stone. Fossils 
are now always understood to be petrified remains of 
animals or plants, and we say, fossil shells fossil bones. 
fO}/sil trees, &c. Weare enabled to make out by· the 
rod of those. bodies, that the bed of liwestone on the 'Coast ?f Dorsetshlre, a~other on the coast It'Yorkshire, a third 
~n t~e western Islands of Scotland, and a fourth in. the 
lntenor of Germany, although differing perhapS in 
appearance, 88 far as the mere limestone is ooncerneti, 



[J(ilong t6 the same age or period of formation in thG 
chronological order of the strata. 

Fossils reveal to us the important and wonderful 
fact, that the Author of Nature had created different 
species of animals and plants, at successive and widely 
distant intervals of time, and that many of those, that 
exist~d in the earlier ages of our globe, had become 

, totally extinct, before the creation of others in later 
periods j that, P"iOI' to man being called into existenc(\; 
innumerable species of . living beings had covered the 
surface of the earth, for a series of ages, to which we 
are unable, and probably shall ever remain unable, to 
fix any definite limits. We further learn, that a very 
large proportion of th,08e creatures,' of the later periods, 
had become extinct, and had been replaced by the 
animals which now exist, before the creation of our 
first parents. When that great event took place, the 
crust of the earth had already undergone numerous 
changes, and we have already said, in alluding to those 
changes, that they appear to us' to afford indisputable 
proofs of design j to be evidences most clear, of the 
establishment of an order of things adapted to the pre­
detel'mined nature of that more perfect creature, about 
to be !lent a!l an inhabitant of the globe, to whom was 
to be given "dominion over the fish of the sea, and 
over the fowl of the air, and over the cattle, and over 
all the earth." Weare also taught by the study of 
fossils, that, prior to the creation of man, there had 
existed a totally different condition of our planet, in so 
far as 'regards the distribution of land and water, from 
that which how exists j that where there are now vast 
-continents, there must have been deep !leas, and that 
extensive tracts of land must have occupied those parts 
of the globe which are now covered by the ocean. In 
many parts of the interior of our continents, there 
must have been vast lakes of fresh water, which were 
drained by subsequent changes in the forIIl of the l~nd 
which bounded them, and were replaced by Wide 
valleys, long antecedent to the e~istenc.e ?f man. 
Thus, in the very heart of France, In a distrIct along 



the banb of the river Allier, of which the town ot 
Vichy may be taken as the centre, vast strata, full of 
fresh-water shell!!, prove, that there must have existed 
.for many ages, a lake nearly a hundre~ miles long, and 
tweni,y miles in average breadth. It IS pl'oved, more­
over, by the natu~e of organic remains, that changes of 
CLIMATE, no less remarkable, have taken place; and 
that a heat equal to that now exist~ng i? the ~quatorial 
regions must have, formerly prevaIled In latlludee. far 
north of our islands. , 

All thil:', ISO fal' from contradicting the Scripturest 
confirms the Mosai{l account of what -1S 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 wl'ote, he does 
not furnish us with the means of ascertaining; but hII 
goes on to say, that the earth was without form and 
empty. All living beings, that might have been upon 
it previously, had been destroyed: it was in darkness, 
and covered with water. When it was in this con­
dition, which is usually called chaos, God said, Let tltere 
be light; and there was light; and thus the creation. ' 
was commenced; for it is immediately added, that the 
morning and the evening were the first day. . 

The organized bodies·which are found in- the fossil 
state, belong to classes of animals and plants that exist 
on the land, or in lakes,and rjvers, and to those also 
which are inhabitants of the sea. The latter are by far 
the most m~m~rous, ,as might be expected would be',the 
case, when It IS conSIdered that the greater proI'orlij)D 
of the strata must have been deposited at the boltom of 
the ocean. Of marine productions shells and cora)1I 
co~stitute the chief part, and for' this reason, that 
being almost, wholly composed of mineral substance, 
they are not hable to decay. In all cases of petrified 
remains of animals it is the hard parts only that we find; 
the whole of the fle,sh and softer .parts have disappeared. 
so much so, that, WIth the exceptIon of some instanceiof 
fishes and amphibious animals, no trace of the extemal 
form of the living animal can be discovered; and 

.. 
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where bones are found, it is very rarely that an entire 
skeleton is mett with. Thete are fossil remains of 

_Among 
bodies 

belongi ng to 
the Sea. 

Sbells. 
Corals and Sponges. • 
Radiated animals, sucb as Star Fish. 
Reptiles, resembling Crocodiles. 
Fi.;bes. 
Cetacea, or the Whale tribe. 
Cru8tacea, such as Lobsters and Crabs. 
Plants. 

- (Fresh-w&:ter sbel18, found in lakes and riven. 
, '. tLand ~hellB, Buch as the Garden Snail. 

~ AmOIlg QuadrupedS. 
~.' bodies Reptiles. . 
r belonging to Birds. ' . 

the Land. Insects. . ! StemR of trees and wood. 
r Smaller plants and leaves. v 

These several bodies are ng,t found indiscritnmaWy 
throughout the whole series of the secondary and ter~ 
tiary strata j some are peculiar to the lowest beds, some 

~ to the int~rmediate, and some to the superior. But 
all, of .whatever description they may be, which occur. 
in the:iecondary strata, belong to species now wholly 
extinct. , By far the ireate~t proportion of those founa 
in the tertiary strata belong iikewise to. extinct species. 
It is only in the uppermost beds that there is any very 

, considerable number of individuals, which are identic!'l 
with animals now in existence; and there they prepon- -
deratetover the others.' '. '" 

l'he bones. of man are not more liable to decay than ; 
those of other animals; but in no part of the earth, to 

. 'jvhich tb!l researchell of geologists have extended, has 
I:.~, ~ere been fuund a single fj'agment of ~one, belonging 

to the human ilpecies, incased in stone, or in any of 
those accumulations~ or- gravel and loose materials 
which form the upper part of the series of strata. 
Human bones have been occasionally met with in' 
~toMJI formed by petrifying' proceS!ies now going on, 
and in caVtlB, associated with the bones of other animals; 

•• 

• 
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but there are deposits posse¥ing characters which prove 
them to have been of rerent origin, as compared with 
even the most modern of the tertiary strata. 

The geologist may be c?nsidered ~s t~e historia~ of 
events relating to the ammate and mammate creatlOD, 
previous to that pel;od when sacred history begins, or 
the history of man, in relation to his highest destiny. 
Although it belongs to the geologist to study the evente 
that have occurred within his province during the more 
modern ageR of the world, as well as those which are in 
progress in our own day, h~s special object is to unfold 
the history of those revolutIOns, by whICh the crust of 
the globe acquired its present form and structure. The 
solid earth, with its stores of organic remains, which 
DOW 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 othel' after 
intervals of vast duration. U Illike the records of human 
transactions, they are liable to no suspicion that they may 
have been falsified through intention or ignorance. In 
them, we have to fear neither dishonesty nor Jhe 
blunders of unlettered and wearied transcribers. The 
mummies of Egypt do not more certainly record the 
existence of a civilized people in remote ages on the 
banks of the Nile, than do the shells entombed in solid 
stone at the summit of the Alps a~d Pyrenees attest 
h h 

. , , 
t at t ere was a tnne 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 exi-t one single descend~nt. 
Some scattered observations and some fanciful 

theories founded upon them, sh~w that a felf of the 
p,hilosophers. of antiquity, and a few among the learned 
slDce the ,revIval of letters, weye not altogether unaware 
of the eXIstence of these archIVes' but it is little more 
than half a century since their t~ue value began to be 
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understood. The cause of this is easily explained. 
Geology has grown out of the advanced state ef ether 
branches ef knowledge. Until chemistry, mineralogy, 
botany, and above all, zeology, or the natural history 
and cemparative anatomy ef animals, had arrived at a 
considerable degree ef perfectien, it was impessible to. 
comprehend the ll:\nguage in which these recerds are 
written. Many ef the early geelegists, and some even 
in the present day, appeRr indeed to find no difficulty in 
reRding them; and when they meet with a passag-e 
which is obscure, they cut the knot, and reason upon 
seme beld interpretatien, which they arrive at by cen­
ferring upon Nature powers which she herself has 
never revealed to. us that she has empleyed. But since 
the discevery, in l'ecent times, by Uuvier and ethers, 
of a key to the language ef the~e precious decuments 
many have been unrelled; the errers ef fermer interpre­
tations have been discovered; and we may now 
entertain a well-greunded hepe, that if we cease to. 
guess at meaning~, and patiently search and compare 
the materials that are accessible to. us, we shall arrive 
at such seund cenclusions, that geelogy will be placed 
on as sure a basis as the mest exact ef the sciences. 

Ibid. 

VIII.-MINERAL KINGDOM. 

ORGANIC REMAINS • 

. We find in the lowest bens ef the series of the 
second.ary strata, that the erganic remains consist chiefly 
of cerals and shells, that is, of animals having a cem­
paratively simple anatomical structure; and that as we 
ascend in the series, the propertien ef animals of mere 
complicated ferms increases, the benes ef land quad­
J'uped.'l being almest entirely cenfined to. the more 
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recent members of the tertiary strata.' From -these 
circumstances, it is a received opinion, among cel'tRin 
geoloO'ists that the animals which were first created 
were ~f a~ exceedingly simple structure, and that they 
gradually became more complex in their Trame. 

Although it be true, that in the lower strata there 
is a large proportion of the remain!! of animals which 
possess an apparently simple structure, nothing can be 
more unsound than to found upon such observations a 
doctrine such as we have before stated. What we have 
at one time called simple, has again and again been 
afterwards found to be exceedingly the reverse, so that 
the term is really nothing more than an expression of 
our ignoranee, a statement of the limit beyond whir", 
we have not yet been able to advance. The animalcule 
called Infusoria, are living creatures, found in stagnant 
waters, so wonderfully minute that they are invisibl& 
to the naked eye,-a collection of many thousilDd 
individuals occupying no greater space than the tenth 
part of an inch. For a long time after they were disco­
vered by means of the microscope, they were 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, 
:very powerful instrument"laid, open to our wondering, 
sight a new creation. That distinguished naturalist' 
has shown that these animalculre are provided with 
limbs and organs, and with a system of vessels and 
nerves; and even figures of their teeth accompany his 
curious memoir. Thus, the lowest member in the sup­
po~ed gra~ul1tcd scale ,of animal structure, in place of 
b~lDg a sIm.ple, body, IS probably a very, complicated 
plete of mechamsm. BeSIdes, corals and shells, though 
of most frequent Occurrence, are not the only 'animal 
remains found in the lower strata, for recent observa­
tions have discovered in these rocks the vertebre or 
joints ?f the back-bone of fishes, as ~e)] as other parts 
belongmg to theI?' and even impressions of entire fish 
h.ave been met, WIth. Now, one single undoubted spe­
CImen of an aDlmal of that description, found in such a 
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situation, is as conclusive as ten thousand would be in 
overthrowing the whole doctrine, that there ha!'; been a 
gradual development of stl'Udure in animal life, as we 
ascend from the lowest to the uppermo.,t strata. 

A most curious ci"cumstance connected with fossils, 
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 lowest memher of 
the secondary series up to the la"t 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 
p:;,nts belonging to genera wtr.i~h are now known 
to exist only in tropical climates. In the most 
northern parts of Asiatic Siberia, at the mouth of the 
River Lena, which flows into the Ardic Ocean, in th~ 
70th degree of latitude, there are vast accumulations of 
the bonei! of an extinct species of elephant, and these 
in such a state of preservation, that a great part of the 
ivory used in St. Petersburg, is brought from thence. 
Indeed the quantity is 80 great, that a Russian natural­
ist has stated it as his belief, that the number of 
elephants now living on the globe must be g"eatly 
inferIor to those which occur in a fossil state in 
those parts of Siberia. The entire earcase 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 
it;e, the flesh was in 'such a state, that, when it was 
disentombed by the accidental brea1..-ing up of the 
mass, it was devoured by the wolves and other wild 
allimals. Morever, it was thickly covered with hair, 
of whi~h the existing species of elephants are nearly 
destitute; thus proving that it was of a species adapted 
to a cold climate. Then, as to plants, specimens of 
rocks have been brought from Melville hland, the 
remote northern land discovered in our late polar expe­
ditions, some of which contain, imbedded in the stone, 
portions of plants belonging to an order now known to 
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exist only in the warmest parts of the equatorial re~ons. 
The greatest degr,e? of heatse~ms. to have eXIsted. 
dUJ'ing the depOSItIon of the mfenor beds of the 
secondary strata j 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 consideJ'o 
able degree of moisture in the atmosphere. The heat 
seems to have gradually diminished, so that at last, 
during the deposition of the most recent of the tertiary 
strata, the climate of the northern hemisphere doetl not 
appear to have been very different from what it is now. 

To endeavour to account for this wonderful chuge 
in the temperature of the northern latitudes, is one of 
the most difficult prol1lems in the physical history of 
the globe, because it involves such a variety of con­
siderations jand we know that the most imporflaut and 
extensive changes in the forms of organized bodies are 
brought about by very nice shades of difference in the 
circumstances of climate and soil under which they are 
placed. In the early stages of geology, many theoriel 
were started; the earth was said to have been originall!jl 
in a highly heated state, and to have gradually cooleQ~ 
and it was maintained that during the progress of cooliug 
the various changes in climate took place j according ~ 
another theory, the position of the axis of the eardl 
was at one time ~ifferent f!'Om what it is now, and WaB 
so directed, that the polar regions were exposed to a 
much more direct action of the solar rays. But the 
inventors of these theories did not trouble themselV8l!l 
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 could not stand 
the test of his severe investigations. An ingeDioul 
theory .has bp.en lately proposed by Mr. Lyell. Hi_ 
theo"Y IS, that all the jndications of the former preva.­
lence of warmer climates, may be accounted. for by • 
different distribution of land and water' and we knoW' 
fro~ geological appearance, that a very. different pro­
portlOn of superfieial land and waler must formerly 
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have existed in the nol'them hemisphere from that 
which we now find. It is not very easy to state the 
grounds of this theory in an abridged form; but the 
following explanation will perhaps convey an intelligible 
idea of it. Wherever there is a great expanse of water, 
like the sea, there is always a most uniforDl tempera­
ture in the adjoining countries throughout the year, 
less extremes of heat and cold. On the contrary, 
extensive tracts of land are liable to considerable 
viciRsitudes; and hence the difference of an insular and 
continental climate in the same parallel of latitude. 
Moscow and Edinburgh are very nearly i~ the same 
latitude; but while at the latter place, there is neit.her 
extreme cold nor excessive heat, at Moscow, the cold 
in winter is sometimes so intense as to freeze quick­
silver, and there are often days in gummer as hot as at 
N aple~. In like manner, the higher you ascend, the 
air becomes colder; and thus in. lofty mountains 
such as Aj;tna, the sugar-cane grows at the foot, and the 
lichen, 01' moss of Iceland, at the summit. In the lofty 
mountains of South America there are regions of 
etema\ snow under an equatorial sun. If we suppose, 
therefore, extensive continents, lofty mountains, and 
numereus islands to have existed in southern latitudes, 
where there is now a wide expanse of sea, and an ocean 
to have occupied the place of northern Europe and 
Asia, it will be readily conceived, from the principles 
above 'stated, that very different climates would exist in 
the northern hemisphere from what now prevail. 

All the solid strata, most abundant in animal remains, 
are either limestones, or contain a large proportion of 
lime in their composition. Many thick beds of clay 
also abound in them; but in that case, limestone, in 
lome form or other, is generally associated with the 
clay. From this it has been inferred, aud not without 
& strong semblance of probability, that animals have 
mainly contributed to the furmation of many limestone 
strata, in the same way as we see them now at work 
forming vast limestone rocks in the coral reefs of the 
Pacific Ocean. A l'eef of this sort extends for three 
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hundred and fifty miles along the east coast of New 
Hollanu' and between that <;ountry and New Guinea 
the coral formations have been found to extend, with 
very short inten'als, throughout a distan~e of se~en 
hundred miles. Of all the forms of orgamzed bodIes, 
which are found in a fossil state, from the lowest stratum 
in which they occur, to those of most modern date, 
shelis and corals oollstitute by far the greatest propor­
tion. All the stl'ata must have been deposited in seat 
or lakes' and it is therefore natural that animals living 
in water'should be most abundant. Be~ides, as she)ls 
and corals are liable to decay, they remain, while 
the soft b~neless allimals, which inhabit them, perish 
entirely: and fish· bones, being more perishable than 
shells, are comparatively rare. Ibid. 

IX,-MINERAL KINGDOM. 

We have said that flhells are by far the most numer­
ous class of fossils: they are found in all forlBations, 
from the lowest stratum in which animal remains have 
been seen, to the most recent deposit.,> now in progress. 
To a person who has made concholog-y a special object 
of study, there appear many striking differences be­
tween those f(Jund in a fossil state, and such as now 
exist in our seas, lakes aud rivers; but were we to 
describe, or give repre~entations, 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, whi<;h is so different from any 
thing now living, and of such common occurrence, that 
we. are induced to, give it as a good example of an 
extmct genus. It IS called the Ammonite or Oornu 
Ammonis, that is, Horn of Ammon, from its ;esemblance 
to those horns which are affixed to the head of the 
atatues of Jupiter Ammon. 
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Here is a representation of the exterior of one of the 
numerous species of which this genus is composed. 

The8e 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 haa 

been wholly extinct fl'om an early period in the forma­
tion of the crust of the globe j many ages may have 
elapsed since it ceased to exist. There are several 
species of the animal, which has been called Trilobite, 
from the body being composed of longitudinal divisions 
or fobes. It is found in the British isles, in Germany 
and Sweden: and specimens have been brought from 
North America. In some parts of Wales the slate is so 
full of fragments of the animal, that millions must hav!l 
.warmed on the spot. 



Another fossil animal which is very peculiar in ita 
form is this, called the Lily Encrinite. It lelembliS 

••• 
that flower upon its stalk, and still more so when the 
several parts of wllich the flower-like extremity is com­
posed, are separated and spread out; speci~ens of it 
in this state are not unfl'equently met WIth. That 
stalk is not a single piece, but consists of a number of 
distinct joints like those of the back-bone, or like a 
necklace of' beads, on which account the fossil has 
been sometimes called the Necklace-form Encrinite. 
The stalk is perforated through its whole length, and 
the joints, when separated, have figured surfaces such 
as are represented above in the circular bodies, the 
figure being different at different parts of the stalk. 
Thisfamily of radiated animals, which consists of many 
extinct genera and species, has not wholly disappeared, 
like the trilobite and ammonite; living representatives 
of it are still found in the seas of the West Indies, and 
a very perfect specimen may be seen in the Museum of 
the Geological Society; but the lily encrinite, that 
branch of the family, is not only wholly extinct, but 
has been so ever since the period when the New Red 
Sand-stone was deposited. It appears to have had 
comparatively a short existence, for it has only been 
found in a lime-stone which occurs associated with the 
New Red Sand-stone. It is met with abundantly in 
that partic~lar lime-stone, which occupies a great extent 
of country In Germany; but the fossil has never been 
seen ip. England, and that kind of lime-stone il Dot 
found in our island. ~ 
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The remains of fishes occur in almost eVeJ'y stratum, 
from the Old Red Sand-stone up to the most recent de­
posits of fresh-water lakes. Fossil fish have been less 
accurately made out, as to the genera to which they 
belong. than any other kind of animal remains; be­
calise the natural history of Fishes is not so far advanced 
as that of most other departments of zoology. The 
great French naturalist, euvier, began an exteneive 
work on the subject i and, had he lived, much would 
have been done, for his master-geuius threw light on 
eyerything he touched. One of the most celebrated 
places for fossil fish is a hill near Verona in Italy, 
called Monte Bolca. Immense quantities have been 
found there in a very perfect state of preservation, as 
far as the form is concerned, but, as in most other cases, 
quite flattened and thin, so that they are like a painting 
o~ engraving of a fish. These impressions al'e of rare 
occurrence, in comparison with the quantity of sepa­
rate bones that are found in most strata i teeth of the 
shark are frequently met witb, and sometimes of a size 
which shows them to have belonged to individuals of 
giant dimensions, such as are not now seen in any scas. 

Ibid. 

X,-MINERAL KINGDOM, 

ORGANIC REMAINS. 

In our last lesson, we gave some examples of re­
markable !pecies of fossil-shells, corals and crustacea; 
two of these, the trilobite and the lily encrinite, be­
longing to genera which became extinct after the 
deposit of the oldest secondary strata. In the extensive 
series of sand-stones, lime-stones and clays of the 
secondary rocks, from the coal measures up to and 
includinrr the chalk, the fossil remains of animals con­
list of ~ vast variety of shells, -oorals, sponges, and 
other marine productione of a similar description-of a 



few kin(ls of erustacea, that is, animals having ~ crust 
or shell like that of tIle lobster or crab, a few kmds of 
fish, some great reptile;<, and a 'few insects. No. remains 
of land quadrupeds, or of t?e ~arine mammalia, or of 
birds, have yet been met with m chalk or any stratu!D 
under the chalk, except one supposed instance. Among 
the numerous animal remains that occur in the secon­
dary strata, there is not a single species which has not 
been for many ages extinct; and even whole genera 
have totally ceased to exist. 

The extinction of'specie3 is so important a fact in all 
that relates to the geological history of the earth, that 
we will, even at the risk of some repetition, endeavour, 
by a little popular explanation, to make clear what is 
meant by the term. Each particular kind of genus of 
animal usually consists of several individuals which, 
while they possess a common character or cla~of 
oharacters, have particular forms which distinguish them 
from each other: and such individuaJ~ constitute the 
species of a genlt8. The characters by which geolo. 
gists d.istinguish the relative ages of strata, in so far as 
animal remains are concerned, depend, not upon genUJ 
but on the species; for while species have become ex­
tinct, one after the other in succession) the genera to 
which they belong have continued to exist from the period 
of the deposition of the oldest of the secondary 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 ovster, 
which al'e 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. 
I I~ is unn,ecessar,Y for us to gi\'e the names of the 
marllle remaInS whICh are most abundant in the secon­
dary strata, because even with the assistance of figures, 
they \~ould c~nvey to the general reader no clear idea 
of t~elr peculiar forms, as distinguished from those of 
marine shells, co]'~ls, sponges, &c., now existing j but 
sor,ne of the man,ue reptiles are ,so extraordinary in 
pOl~t of form and size as to deserve a more particular 
JlptlC6. Of these monsterl of the ancient seas nine , 
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different genera h&ve already been found entombed in 
the secondary strata, and of some of the genera there 
are several species. They have been called saurian! 
by geologists, from the resemblance they bear to the 
lizard tribe, 8aura being the Greek name for a lizard. 
A common green lizard is a tolerably good miniature 
representation of the general form of these reptiles; 
but It crocodile or alligator gives a still better idea of 
them. It must be remembeJ'ed, however, that in speak­
ing of the fos~il remains of those animals, we mean 
only their skeletons or bones; the flesh is never con­
verted into a fossil state. It very seldom happens, 
also, that the entire li'keleton of any large animal 
is found, particularly in the strata that were deposited 
at the bottom of a sea, and for this reason-tne bones 
in the living body are kept together by a cartilaginous 
substance or gristle, which after death putrefies, and 
then the several members fall asundel·. Very often 
too, we find only detached bones; and this may be 
accounted for by another circumstance attending the 
process of putrefaction. When that commences in a 
dead animal, a considerable· quantity of gas is gene­
rated, which swells up the body, and, if that be in 
water, makes it so much lighter that it floats. In pro­
cess of time the skin bursts, and the gradually loosened 
bones are scattered far apart. Such detached bones 
frequently constitute all the data by which we are 
enabled to decide upon the natme of the animal; and 
the general reader may perhaps think that they are 
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 principle~ for. our gui~ance in th~s curi,ous .branch 
of geological mqUJry. ~hl~ field of lllvestlgatlO.n has 
only been entered upon wlthlD a few years; but It has 
already yielded 80 rich a harvest, that it haa established 
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Borne of the most important truths connected with the 
past history of our planet.-The great discoverer of 
those general laws of the animal kingdom was the illus­
trious French naturalist, the Baron Ouvier. Hn has 
shown that there reigns such a harmony throughout 
all the parts of which the skeleton is composed, 80 nice 
an adaptation of the forms to the wants an<l habits of 
the animal, and such a degree of mutual subordination 
between one part and another in portions of the struc­
ture apparently quite unconnected, that we are enabled 
by the inspection of a single bone, to say with cer­
tainty that it must have belonged to a., particular kind 
of animal, and could not have formed a part of the 
skeleton of any other. Thus, if we present to a skilful 
comparative anatomist a small bone of the foot of a 
quadruped, he will not only pronounce with certainty 
as to the size of the animal to which it belonged, 
but will say what sort of teeth it must have had­
whether it had horns, and whether it fed upon the flesh 
of other animals, or on vegetable substances. If many 
detached bones belonging to the same kind of animal 
be collected, the skill of the comparative ~natomist 
enables him to put them together in their true places i 
and thus a complete skeleton has been constructed of 
separate fossil bones, which had belonged to several 
individuals of the same species. In this application of 
anatomy to geology we have a beautiful illustration of 
the intimate connexion of the sciences with each other. 
The discovery, in one of our stone quarries of a few 
mutilatea fragments of bone, imbedded id the solid 
rock, reveals to Uf! the kind of animals that must have 
inhabited this region of the earth at the remote period 
when the rock wa~ in the act of being deposited at the 
bottom of the sea, and tells us also that the climate was 
not that of the temperate zone, but of the tropics. 

The most remarkable of the fossil saurians, which 
are found in the secondary strata, are those which have 
been called ichthyosaurus, plesiosaurus megalosaurus 

d . " an 19uanodon. The first of these is so called from 
t?e characters of the animal, partaking at the same 
timo of the Dature of a fuh and of the lizard tribe j 
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ichthu8 and saurus being two Greek words signifying 
fish and lizard. Its head resembles that of a crocodile, 
only it is much larger and sharper, its snout ending in 
a point almost as acute as the beak of a bird: it has a 
most formidable supply of sharp conical teeth, no 
less than sixty in each jaw. Its head was of an enor­
mous size, for jaws measuring eight feet in length have 
been found; and it was furnished with a pair of eyes 
of still more extraordinaty proportion, for the oval 
hollows for that organ, in a. skull in the possession of a 
gentleman at Bristol, measure fourteen and a-half inches 
in their largest diameter, the size of a dish on which a 
tolerably good-sized turkey could be served up. The 
head was about a-fourth of the whole length of the 
animal, and was joined to the bod! by a very short 
neck: the back-bone was composed of joints or vertebrm 
different from those of land animals, and similar to those 
of fishes j it was supplied with four paddles like those 0(. 
a turtle, in the lower part of the body, and by means of 
these, and its very powerful tail, it must have darted 
very swiftly through the water.. It was a most singular 
combination of forms, for it had the snout of a dolphin, 
the teeth of a crocodile, the head and breast bone of a. 
lizard, extremities like the marine mammalia, and verte-
brre like a fish. -

We can, however, form no idea. of the appearance or 
the animal when alive, except such as is conveyed to 
us by the sight of the skeleton j a very impel-fect one, 
no doubt, as we know by the difference between any 
animal and its skeleton placed beside it. The foregoing 
representation of the complete ekeleton of the ichthyo­
saurus, as restored in the way we have alluded to, i8 
given by the Rev. W. Conybea.re, the eminent geolo­
gist, to whom we are indebted for the most complete 
account of theae fosllil saurians. 



Remains of the ichthyosaurus have been found in all 
the secondary strata, between the red sandstone and 
the chalk, in many parts of England j but they are most 
frequently met with in the lias lime stone, and in great­
est abundance at Lyme Regis in Dorsetshire. .They 
have also been found in several places on the contment, 
especially in Wurtemberg. 

The plesiosaurus is 80 called from its near approach to 
the lizard b'ibe, plesion being nreek for. near. It has a 
considerable resemblance in the body to the ichthyo­
saUl' us, but the head is much smaller, and is altogether 
of a different structure j but its most remarkable cha­
racter is the great length of its neek. In man, all 
quadrupeds, and other mammalia, there are exactly 
seven joints or vertebrm in the neck j and so strict is 
the aJherence to this rule, that there is precisely the 
same number in the short, stiff neck of the whale, and 
the long, flexible neck of the giraffe. Reptiles have 
from three to eight joints-birds many more; the swan, 
which has the most, is enabled to make the graceful 
curves of its neck by being provided with twenty-three 
of those separate vel'tebrre j but the plesiosaurus had no 
less than forty-one. 

Mr. Cony beare, to whom we· are indebted for the 
first description and namll of the plesiosaul'Us, 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 figurll of the ichthrosaurus . 

. Some rra~mfmts of the bones of a saurian of gigantic 
~lze were dIscovered by Dr. Buckland, a few years ago, 
lD the .quarry of ~tonesfidd, near "r oodstock, in 
Oxfo~dshJre. Accordmg to the opinion of Cuvier, w"lio 
~xamlDed th~m, ther must have belonged to an indivi-

ual of the hzard tnbe, measuring forty feet in length 
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and having a bulk equal to that of an elephant seven 
feet high. This fossil animal waR distinguished by Dr. 
Buckland with the name mega[osaurus, 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 potRtoes, 
scattered on the Rhore, and frequently lying beside the 
bones of the saurians, when these were discovered in the 
rock. He was induced to make a closer examination 
of them, and they tUl1led out to be the dung of the 
saurian reptiles in a fossil state. When found along 
with the bones they are always under or among the 
ribs. Many specimens of them contained scale!', teeth, 
and bones of fishes that seemed to have pas~ed undi­
gested through the body of the animal; just as the 
enamel of teeth and fragments of bones are found 
undigested in the dung of the ravenOllS hyena. It was 
thus shown that these great monsters of the de~p fed 
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 
a joint of the back-bone of an ichthyosaurus that must 
have been at least four feet in length. He has called 
the stones cropolites from kopl'os, Ureek 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 theil' turn, is shown to have been co-extensive with 
animal existence upon our globe; the carnivora in each 
period of the world's history fulfilling their destined 
office to check excess in the progress of life, and main-
tain.the balance of creation." Ibid. 

E2 
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SECTION II. 

HISTORY AND CIIRONOLOGY. 

History is the record of public events that have 
occured in the different ages and nations. Chronology 
treats of the precise dates at which these events took 
place. Our knowledge of hist(J'l'ical events is derived 
chiefly from the writings of individuals j but these are 
aided by public records, inscriptions, corns, and other 
documents of a similar nature. Our knowledge of the 
chronology of these events is drawn from similar 
sources. History and Chronology therefore are inti­
mately connected; yet they are so distinct as to suggest 
very different train" of investigation. History treats of 
the characters of the persons engaged in the events which 
it records, the motives which influence them, the cir­
cumstances which led to the events, the incidents which 
accompanied them, the effects which resulted from 
them, involvillg considerations of the state of the na­
tions that were engaged in them, their advancement in~ 
civilization and useful arts, and their relative position 
with respect to one another. The study of chronology, 
on the other hand, leads to the examination of the divi­
sions of time that have prevailed in different nations j 
their mo?es of ret'koning hours, days, weeks, months, 
years j dltIerent epochs that have been used in different 
ages and nations j cycles and other periodical revolu­
tions of years j the deciphcl'iull' of the devices and 
legends of coins and medals, the calculating of the 
eclipses that are mentioned in cmmexion with historical 
events, an~, in 5h?rt, the investigating and estimating 
of any notICes of tune that may be discovered either in 
natural objects, or in any record kept by IDen of the trauB­
actions in which th_ey have been engaged. 



The Hebrews were the only nation of antiquity, who 
ha.d among them a regular chronological history. In 
the Sacred Scriptures, there is a chain of such history 
from the creation of the world till profane history 
assumes an authentic form. In the early portion 
of thi~ history, the chronology is determined by a suc­
eession of first born s9ns, accompanied by a statement 
of the ago of each individual, at the time when his 
eldest son was born. In the later portion of the history, 
the chronology is determined by the time allotted for 
the continuance of the authority of a succession of 
judges, and afterwards' of kings. There are some 
difficulties in adjusting this chronology, chiefly arising 
from variations introduced into manuscripts and trans­
lationR of the Scriptures, during a long course of ages; 
but still, the best, perhaps the only guide, to a general 
view of ancient chronology, is the hi5tory contained in 
the Sacred Scriptures. As the land in which the 
Israelites were placed was in the very centre of the 
world's population, in the neighbourhood of the great 
empires that successively arose, and as it became an 
integral part of these empires, the history of that 
people is intermingled with almost all that is important 
in the history of our species. In reading the Sacred 
history, there is brought before us in regular succession 
the sovereignties established on the banks of the Tigris 
and the Euphrates, and the states that arose to eminence 
on the eastern shore of the Mediterranean sea; the 
kinadoms of Egypt, Ethiopia, Syria, Assyria, Babylon, 
an<i"'Pe"sia, aud the influence which they possessed in 
the affairs of men in.different ages of the world. The 
regular chain of Jewish hi~tory and chronology is 
broken off at the building of the second temple, after 
the return from the captivity of Babylon, when tho 
Persian monarchy was at its height; but a general 
view of the subsequent history of the world, marking 
the rise of the Grecian empire on the ruins of the 
Persian its separation into several kingdoms, tha 
advanc~ of the Roman empire in its giga.ntic strides tQ 
universal. Ilovereignty, 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 Jose the aid of the Jewish history, we cannot 
follow a better guide than the bold characteristic 
sketch of subsequent events fnrnished by the Jewish 
prophecies. . 

The history of the world nat'ura1ly divides itself into 
two great periods, namely, that which elapsed' before 
the coming of the Saviour Jesus Christ into the world;· 
and that which has elapsed sinc0 that event. The 
appearance of that illustrious personage on our planet 
was the commencement of that great l'evolution of 
mind, which has already produced such stupendous 
effects, and which is every day extending and strength­
ening its influence. It ,vas then that those sublime, 
views of the Deity, and that pure morality, which the 
nation of the Jews had re('"eived 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 maw.ind, as well as all who are Qf their 
kindred in other regions of the globe. The commence­
ment (}f this mighty movement is happily marked 
amon~ t~e natiOlls professing Christianity, by their 
adoptmg It as .the fixed era, from which they date all 
other events eIther before or after it· stating the time 
of !heir occu\Tenc~ by the numb~r of years before 
ChrIst, or after Chl1st. We shall reO"ard the birth of 
t~e .Savio~r Jesus Christ as the great turning, or 
hmgmg pomt of the world's history, and view the ehro: 
nology of all other events with reference to it . 

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

~he various dates and periods noted in the Hebrew 
Scnptures, 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 Cbrist, 4004 years. For aiding the memory, this 
period may be conveniently divided, as follows: At 
the middle of this period, or two thousand years before 
Christ, and two thousand after the creation of the 
world, Abraham was born; and the call of Abraham 
was the commencement of that important dispensation 
of Providence, by which 0I1e family were separated 
from the rest of the world, increased to a nation, planted 
in a central place of the earth, that they might preserve 
among them the knowledge of the name, and character, 
and law of the true God, and ultimately diffuse it 
among the rest of mankind. In the middle of the 
period between the creation of the world and the birth 
of Abraham, or about the year B. C. 3017, Enoch·was 
translated to heaven, as a token of the favour and 
approbation with which God regarded hi>! 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 promisefl 
made to Abraham in their literal sense j for then, and 
not till then, did his seed reign in peace and prosperity, 
from the great river Euphrates to the shores of the 
Mediterranean sea. Thus the whole period of four 
thousand YElars is divided into four parts of a thousand 
years each, every successive period commencing with 
a remarkable event, namely, the creation-the transla­
tion of Enoch-the birth of Abraham-and the comple­
ting of Solomon's temple. 

These four periods, thus distinctly marked, may -be 
further conveniently divided into eight, each of 500 
years. So little is recorded respe(\ting the first two 
periods of a thousand years, that it is of less importance 
to divide them into half thousands. \Ye remark, 
however, that the first thousand years, . namely, from 
the creation of the world to EUOl'.h, is divided nearly 
equally by the birth of Jared, the fifth descendant 
from AdnID, which was according to the common 
chronology in the year B. C. 3544. The second 
thousand years, namely, from Enoch to Abraham, is 
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divided nearly equally, by the denunciation ofthe deluge 
and the commencement of the building of the ark. 

The divisions of the latter two periods of It thousand 
years are marked by very important eras. That which 
intervened between Abraham and Sol~on is divided 
by the mission of Moses to the Israelites, their deliver­
ance from Egypt, and the g1ving 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 
captivity of Babylon, which eveut is determined to the 
year B. C. 515. Thus the whole period from the crea­
tion of the world to the birth of Christ is divided by 
remarkable eras, into eight periods, of about 500 years 
each, as in the f(JJ1owing table: 

I I Years after j Years before ' 

::0\0. ERAS. the Creation. Christ. 

I I A.M. I B. C. 

I. I CREATION. I 0_ I 4000 

II. I JARED. I 600 I 3500 

III. I ENOCH. I 1000 I 8000 

IV. I NOAlI. I 1500 I 2500 

Y. I ABlUlLUl. I 2000 I 2000 

VI. I MOSES. I 2500 I 1500 

VII. I SOLOXO~. I 8000 I 1000 I 
VIII. I EZllA. I 8500 I 600 

IX. I JESUS CHRIST. I ~O I A.D. 
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In the (o~owing chapter!! a SUCc1nllt view of tho 
state of the world at each of these eight eras will bo 
given. 

FIRST ERA. 

The Creation. 

A. M. I.-B. C. 4004 .. 

. When man was created, he was placed i!l the garLiell 
": of Eden, some delightful spot in the neighbourhood of 

the rivers Tigris and Euphrates j and a command was 
given to him, enfol'ced by the penalty of death, by 
which command he was given to know his subjection 
and responsibility to the Almighty Creator. Eve was 
then made and brought to him to be his wife. The 
fall of Adam and Eve into sin soon follows, and their 
expulsion from the garden of Eden, to eam their bread 
by the sweat of their face j 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 distinguished by the annunciation 
of a great deliveranM and victory which God purposed 
to accomplish fOI' man, "The seed of the woman," 
said he, "!!hall 'bruise the hear! of the serpent." This 
era is also marked by the sudden and awful d'evelop­
ment of that corruption, with which human nature is 
tainted. Cain, the first-born son of Adam, became the 
first murderer, imbruing his hands in the blood of his 
own brothel" A bel. 

Cain was then banished from his father's home, and 
in process of time, built a city. His descendants, 
apparently living without God, betook themselves 
to various worldly avocatioDs and amusements to 
fill up that lIad vacuity in their bosoms, which the 
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want of lo\'e to God had crel\ted there. tn the mean­
while another son was born to Adam, whom he caIJed 
Seth,' and who occupied the station of Abel whom Cain 
slew. 

Thus mankind was early separated into two classes, 
namely, 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 X oah. Adam died at the age of 
930 years. During the antedclUl'ian periods, human 
life 10re nearly the same proportion to a thousand, 
whieh it 110W does to a hundred years. It is now but 
about the one-tenth of what it then was. 

THIRD ERA. 

Enoch. 

A. ~I. 1000.-B. C. 3000. 

~bis era is marked by that extraordinary testimony 
which God bore to the holiness of Enoch's charac«:r, 
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• when he removed him to heaven, wilhout !ubjecting 

him to the, universal sentence of death. This distinc­
tion conferred on Enoch, indicates that corruption was 
making rapid strides among men. And accordingly, in 
a prophecy of Enoch, reeorded 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. 

Towards the conclusion of the period of 500 years 
which followed this era, the progress of corruption was 
accelemteu by inter-marriages formed between the 
descendants of Cain and the descendants of Seth. " The· 
sons of God," it is written, "saw the danghters 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 ot renown. There were giants 
(literally felIers,) on the earth in these days; and the 
earth was filled with violence. Thus the crime ot 
murder, which had been specially marked by the high 
displeasure of God, was the very crime into which men 
rushed headlong, doubtless glorying in it, as it ill known 
they did after the deluge. 

" And GIJd saw that the wickedness of man 'Vas very 
great upon the earth, and that every imagination of the 
thoughts of his heart was only evil, and that conti­
nually ;" and he declared his purpose of sweeping away 
the godless race by the waters of a deluge; and com­
manded Noah to build an ark, for the preservation of 
himself and his family. 
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FOURTH ERA. 

The building of the Ark. 

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

This era finds the whole world one scene of violence 
and corruption. Only Noah was found upright before 
God. And God, proposing to sweep 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, 
U 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 was directed to collect in it pairs of all 
those animals that were to be preserved, and then to 
enter it himself and his family,-in all eight persons. 
The windows of heaven were then opened, and the 
fountains of the great deep broken up, and the water 
rose, till it reached the tops of the loftiest mountains, de­
stroying every living thing that could not subsist in 
the water, It then again gradually retired. This 
whele operation occupied only about a year j namely, 
the year B. C. 2347. 

The first remarkable event after the deluge was the 
promise of preservation from any futura deluge, and 
t~e.law given to Noah, in which was pointedly pro­
hlblted the shedding of blood. At this timo, also 
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liberty ,YI1S given to men to eat animal food. Then 
followed the division of the earth among the three sons 
of Noah, which seems to have been done according to 
some rule or system. The descendants of Shem spread 
themselves from Mount Ararat, where the ark rested, 
towards the South and East j the descendants of Ham 
went towards the South and West, particularly occu­
pying Africa; and to J apheth and his posterity were 
assigned 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 
of Shem, built Nineveh on the Tigris j and Nimrod, 
who had addicted himself to hunting, erected a kingdom 
in the land of Shinar, on the banks of the Euphrates. 
Babel seems to have been the capital of his kingdom. 
On the plain of Shinar, the tower of Babel was com­
menced; but its completion was prevented by the 
interposition of God, who introduced confusion among 
those who were emp'loyed in building i~; yet it seems 
to have formed the germ of the CIty of Babylon, 
that many ages afterwards, arose to great power and 
splendour. 

Thus, the conduct of men very soon proved, that, 
although the deluge had given a temporary check to 
their wickedness, it had done nothing towards purify­
ing 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 eorrupted by it. Tera, the 
father of Abraham and of N aohor, when he lived on 
the other side of the Euphrates, we are told, " served 
other gods." But instead of checking this evil by some 
awful infliction similar to the deluge, God selected a 
family with whom he might deposit the knowledge of 
bimself and his will, and to whom he might give so con­
spicuous a station among the nations of the world, as 
would tend to preserve that knowledge in the world, 
and diffuse it among the rest of mankind. This measure 
be commenced by calling Abraham to leave his_ native 
country, ME'sopotamia, and to reside as a stranger and 
a wanderer in the land of the Canaanites; a land which 
lav between the river Jordan and the Mediterranean 
se~. 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 
bim a numerous posterity, while yet he had no child; 
to give the land in which he had come to sojourn to his 
posterity; and to make of them It great nation, and to 
give them dominion from the Euphrates to the shore of 
the Meditel'ranean sea. 

Abraham obeyed the call of God, and came from 
Mesopotamia to the land of Canaan. This land was 
oceupied by different families descended from Canaan, 
the son of Ham, but to a great extent open and un­
cultivated, yet with some towns or cities scattered over 
it. The sea-coast to the southward, was in possession 
of the Philistines, from whom the whole country after­
wards derived .the ~ame of Palestine. The valley of 
the Jordan, whIch fiver seems to have then flowed to 
t~e Red Sea, especially that part of the valley which 
hes between the mountains in the south of Palestine , 
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and a mountainous district on the eastern side of it, 
seems to have been more thickly peopled, having in it 
several cities in the midst of a luxuriant country, of 
which Sodom and Gomorrah were the chief, The in­
habitants of these cities had become profligate in the 
extreme. They wel'e governed by kings, each city 
having its own king. But these kings wel'e tributary 
to an empire, the centre of which wason the eastern 
bank of the Tigris. It is probable that the kingdom 
erected by Nimrod had, by this time, extended itself to 
the Jordan. The kings of the cities of the plain of 
Jordan had, about the time of t.he call of Abraham, 
rebelled against the king of Elam or Persia. And the 
next year, Chedorlaomer, with four confederate kings, 
one of whom was the king of Shinar, came upon them 
with an army, defeated them, and plundered Sodom and 
Gomorrah. They were, however, overtaken, in return­
ing home, by Abraham, with his servants, and some of 
the neighbouring chiefs, and the booty recovered from 
.them. _ 

Egypt was then governed by a king, and sep-ms 
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 Gomonah, 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 
eeems to have sunk, so that the Jordan, instead of flow­
ing through the valley to the Red Sea, was arrested in 
its course, and formed that salt lake which is called 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 mountains, to the east of the Dead Sea 
where he had two 80ns, Moab and Ammon, by whose 
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descendants that district of country was afterwards 
peopled. 

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

In his old age, A braham had his son Isaac, who was 
to inherit the promises that had been made to him o.n 
leaving his own country. Isaac, before the death of hIs 
father, married his near relative Rebekah, by whom he 
had two sons, Esau and Jacob. Esau, or Edom, 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, 
and more reeentIy Idumreans. 

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 Midian, 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 be found 
Isaac 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 
return to Canaan, and one was born to him after his 
return. The two youngest were sons of his favoured 
wife, Rachel, and were distinguished by him from his 
other children by particular tokens of affection. This 
occasioned discontent and envy in the others which 
being increased with respect to Joseph, the ~lder of 
Rachel's sons, by his fidelity in rcportinO' their vices 

.1 b . to' anu y certam dreams, which he related that seemed 
to. indicate an ambition of ruling ove~ them, they 
seIzed an 0PPOl:tunity of his being at a distance from his 
father, to sell hIm to a company of merchants passing 
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through the country. These merchants, who were 
Ishmrelites and Midianites, brought him to Egypt, and 
sold him there as a slave. 

While he was there, the Iring of Egypt had a re­
markable dream, which gave him uneasiness, and Joseph 
being informed of it, felt himself warranted, by a divine 
impulse, to propose to interpret it. He was accordingly 
brought before Pharaoh, and interpreted tlie 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. JOl5eph was immediately raised 
to the highest rank in the kingdom of Egypt, being 
intrusted, during the years of plenty, with the collecting 
of grain for supplying the deficiency of the approaching 
years of famine. While he was engaged in the exe­
cution of this office, during the years of scarcity, the 
famine having reached to Canaan, brought down his 
brethren to Egypt to purchase corn. Joseph immedi­
ately recognized them, although they did not recognize 
him j and after a variety of measures, the purport of 
wbi'ch seems to have been to bring them to a sense of 
their guilt, he at length made himself known to them. 
The result was, that, on the invitation of Joseph, and 
also of the king of Egypt, Jacob and his whole family 
removed to Egypt, where he lived about seventeen 
years, and died. 

The Isrrelites, being placed in a fruitful part of the 
lountry, increased, under the blessing of God, with 
,mazing rapidity. 

EOYPT.-Egypt had now become a powerful!kingdom. 
['bat Iring, who reigned in the time of Joseph, in con­
I8quence of his having obtained the command of the 
lupply of food duriug seven years of extraordinary 
ICarcity had been enabled to make his own terms with 
,he people. And the arrangement which he bad made 
vas that the people should pay to him a fifth part of 
he 'produce of the land, in lieu of rent as proprietor of 
he land and of taxes as head of the government. This 
~rrallge~ent enabled the king to maintain a powerful 
!lid well-appointed flrmy, with abundance of horesmen 
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and war chariots. It enabled him also to engage in 
those stupendous works of architecture, the remains oC 
which are still the astonishment of the world. Egypt 
had also commenced 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 ISRA"ELITEs.-The rapid increase of the Israel­
ites rendered them in process of time objects of alarm 
to the Egyptians; /. a kingaris~ng who knew not Joseph," 
he began to adopt the most rIgorous and unscrupulous 
measures to diminish their number. He reduced them 
to the most abject slavery, employed them in building 
cities, exacting of them exhausting and overpowering 
labour. But fiuding 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
ti()n of the king's daughter. His parents had placed him 
in a chest of bulrushes, and laid him among the. flags, 
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. ,Vhen Moses came of age, 
however, having been made acquainted with his descent 
from Abraham, Isaac, and Jacob, and having been in-
8tr~cted by his parents in the privileges bestowed upon 
th.elr nation by the God of heaven, he relinquished his 
faIr hopes and prospects, as an Egyptian of high, even 
of royal rank, an.-\ clRimed hi" connection with the de-
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Ipi~ed lind persecuted Israelites. He chose "rather to 
suffer affiietion with the people of God, than to enjoy 
the pleasures of sin for a season." He saw an Egyptian 
smiting, probably putting to death, an Israelite, and 
taking the part of the Israelite, he killed the Egyptian. 
This being'lliscovered, 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 Midian, doubtless in 
consequence of Midian, the son of Abraham, fixing his 
residence there. He thus obtained an opportunity of 
becoming acquainted with that district of country, and 
with the whole of the desert that lies between it and 
the land of Canaan. While Moses was in Midian, the 
Lord appeared to him and commisioned him to return 
to Egypt, there to call togeth.er the heads of the Israel­
ites, and then to go to Phara.oh and demand liberty for 
the people to leave the land of Egypt. Moses did so. 
The demand was, of cours6, refused: but, by a series 
pf plagues, which Moses was commissioned to inflict on 
the land of Egypt, the lastof which was the destruc­
tion, in one night, of all the first-born sons in Egypt, 
Pharaoh was c.ompelled to yield to the demand, and to 
let the people go. Moses accordingly led them towards 
the lied 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, entaDgl(~d in the land, ana appa­
rently within his reach, pursued thim with his whole 
army, and came up with them as they lay enoamped, 
Ilnable to go forward, for the sea was in their front, 
or to turll either to the north or to the south. In 
this extremity, the Lord caused the sea to divide, and 
~irected ;\loses to lead the people through the bed of 
it. The ISl'aelites thus passed in safety into the Ara_ 
bian desert j while the Egyptian army, in attempting to 
rollow them, were caught by the return of the sea to its 
lIIual Led, and drowned. .... 
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Moses then conducted the people to the mount~inoug 
district where be himself had found refuge; and there 
the la,~ was given to them, and their civil and ecclesi­
astical polity arranged. They then marched north­
wards towardli Canaan, and were directed to enter it, 
but being afraid, and refusing to go, they were con­
demned to wandel' forty years in the desert, till all the 
generation that came out of Egypt had died, with the 
exception of two persons. DurjlJ~ their wanderings, 
they met with many vicissitudes, fell into many sins, 
tmffered severe corrections ; but at length they were 
led round by the south of Edom, and, after defeating 
two kinO's who attempted to withstand them, they found 
themsel~es encamped on the east side of the river Jor­
dan opposite to Jericho. 

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

Joshua. did not complete the conquest of the land, 
many of the natives retaining their footing in it. After 
his death, the people fell from time to time into idolatry, 
and ~he Can.aanite!!, w~o were in the land, or the neigh­
bounng natlOns, 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 
Chusan-rishathaim, king of 1fellopotamia, oppressed 
them for eight years, when, on their repentance Oth­
niel was raised up to deliver them, B. C. 1405. ' 

The people enjoyed rest for forty year-s, but returning 
to idolatry, the;r were invaded. and oppressedJ.for 18 
years by the kmg of JIoab, aIded by the kings of 
Ammon and Amalek, and on their repentance were de-
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13~5. 

In about 20 years afterwards, the Israelites, having 
returned to their idolatry, were invaded and oppressed 
by Jabin, king of Canaan, for 20 years. On their re­
pentance, Barak, and Deborah, a prophetess, under the 
direction of God, assembled an army near Mount Tabor, 
on the banks of the stream Ki~hon, and, on their being 
attacked by the army of Jabin, totally defeated it, B. C. 
1285. This victory gave occasion to the cAlebrated 
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. 1246. 

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 t.he rest of Gideon's chil­
dren, and was proclaimed king by the Shechemites, 
but his adherents, afterwards quarrelling, destroyed one 
another. 

On a subsequent relapse into idolatry, the Philistines 
and Ammonites obtained power over the Israelites, and 
oppressed them for eighteen years. J ephthah was on 
this occasion raised up to deliver the people. He de­
feated the children of Ammon 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 mi.serably op­
pr~8ed them for forty, years. It was durIng the go­
vernment of Eli that Samson performed his feats of 
miraculous strana-th. At lenith tB4i lua4ilites W4ir4i 
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rou!led to resist the Philistines, and the sons of Eli 
brought the ark out of the tabernacle f,>r the rur.pose of 
in'spiring the people with c~uragp, and of terrl~yIn!.! the 
enemy; doubtless, also, wIth 80m(' expectatIon that 
God would not permit that sacred symbol of the cove­
nant to be taken by the Philistines. But they were 
totally defeated, and the ark taken, B. C. 1116. Eli re­
ceived so great a shock by this event, that he fell back­
wards and died. 

Samuel, who had been brought up in the temple with 
Eli, then be('ame judge of Israel. He was the last of 
the judges. His son~. being entrusted by him with t~e 
government of the kIngdom, conducted themselves IB 
the most profligate manuel', so that the people demanded 
a killg, that tLey 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 unfaitLful, the Lord rejected him, and 
chose David to be kiug. This choice came to the ears 
of Saul, who from that time pursued David with the 
most deadly malignity. At length, Saul and his son 
Jonathan, a young man of the noblest and most amiable 
character, were slain in battle by the Philistines, and 
David ascend"d the throne of Judah, B. C. 1055, and 
be<:ame king of all hrael, B. C. 1048. 

DalJid was a warlike prince, and subdued the Syrians, 
the Philistines, the Moabites, and Edomites, and brought 
that :whole district of country that lies between the 
river Euphrates and the Mediterranean sea under tribute. 
After an eventful life, lJavid died, leaving his dominions 
to the undisturbed posses!'ion of his 80n Solomon, who 
succeeded him, B. C. 1015. 

PALEsTIN •. -This country h;d, in the days of Moses, 
become more densely peopled than it was in the day!! of 
Abraham. It was occupied by several tribes descended 
fr~~ the sa~~ stock, namely, the family of Canaan, as the 
HIttItes, Hlvltes, Amorites, and Jebusites. These tribes 
bad built m~ny strongly fortified cities, and Lad brought 
the ~roUl1d Into ~eneral cultivation. The citieli on tha 
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8ea-coa~t had commenced that commercial career which 
for many agee gave them mneh int!uen(~e in the poli­
tical revolutions, which !Uark the general history of the 
world. 

But, in their prosperity, they had cast off all fear of, 
the God of heaven, and had rushed, with one consent, 
into the most debasing idolatry. They occupied that 
land which God had destined for the seat of his own 
people; and, by the time that the Israelites had become 
sufficiently numerous to oecupy the country, they were, 
by their wiekeoness, 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 EgYI,tians by their pass.age 
through the Red Sea, they hung on the borders of 
Canaan for about fl)l'ty years, wandering in a desert in 
which no suc',h body of people could have existed with­
out a miracle. But the, Canaanites so far from taking 
wal'lling, and retiring from the country, seem to have 
been at the more pains to fortify themselves in it; so 
that when they were attacked by Joshua, they seem to 
have regarded themRelves quite prepared hy their for­
tresses, 'their armament, and their leagues for mutual 
defence, to J'epel him. 

They were, however, suhdued, 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 extirpated, or thol'oughly 
subdued. The empirp of ,J abin, king of Canaan, the 
capital 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 
recov.'red the blow that' it I'e('pived from Deborah and 
Barak. The Philistines also were thoroughly and per­
manently subdued by Da\'id,' Of the states ~m t~e 
coast, Tyre rose to great eminence; ~n,l ~he. Illhab~­
tants of Tyre beeaml' celebrat,('d for theIr Sklll,1O navI­
gation aud commerce. llll'l~m was kmg of Tyre In 
the days of Solomon, and the two monarchs seem to 
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have Ih'ed on terms of undisturbed friendship. Hiram 
gal'e Solomon much assistance in the building of the 
temple, and they sent out fleets together from Ezion­
geber, on the Red Sea, for cOlilmereial 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, bl'Ought into subjection to his empire. 
Moab and Midian had at different times invaded and 
oppressed the Israelites j but they as well as Edom, were 
subdued by David, and did not dare to molest Solomon. 

Of the more distant nations, Mesopotamia at one time 
attained to great power under Chusan-l'ishatbaim. 
Th<:)' invaded and greatly oppressed Israel for a time, 
but were defeated by Othniel, the son of Caleb. 
This seems to indicate that the kings of those eastern 
countries still continued to' aim at. the extension of 
their dominion towards the westward, as they had done 
!l0 early as the days of Abraham. 

Of those descendants of Abrabam who settled in the 
neigh bourhood of Palestine, chiefly in what is now the 
peninsular 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 fonned a kind of cordon of kingdoms of the 
kindred of the Israelites, on the ea-;tern and southern 
boundaries of the land that was allotted to them, whose 
language was totally different from that of the Canaan­
ites, and also from that of Egypt. 

EGYPT,-Egypt was at this time the chief seat of arts 
and sciences. If the book of Job was written by Moses, 
as is ge~erally believed, astronomy, mineralogy, and 
natural history, had been (:ultivaterl to a considelable 
~xten~, an? ,the writings of Moses manifest the most per­
tect SimplICIty, purity, and sublimity of diction. )luch 
o~ the~e beauties of composition, doubtless, must be at­
t~ILuted to inspiration. Yet, observing how the natural 
"lfts, and thl) acquirements of the apoltlea of our Lord, 
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were wrought up with inspiration in the composition of 
their writings, thel'e can be no doubt that, in the know­
ledge which Moses exhibits of a vast variety of subjects, 
which were not likely to be communicated by revela­
tion, we have some indication of the advancement of 
the Egyptians of that age, in science and art. 

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

The people who settled in Greece appear to bave 
been refugees from many nations j and society among 
them seems at this time to have been in its elements. 
Their most ancient traditions chiefly respect marauding 
expeditions, and the destruction of cities. About 260 
years before Solomon, when the Israelites were governed 
by .T udges, an expedition was undertaken by Jason, in 
a ship called the Argus, having on board 50 followers, 
who entered the Euxine sea, and coasted along till they 
came to Oolchis. Here Jason {'.arried away with him 
Medea, the daughter of the king of Colchis. This ex­
pedition seems to have beeu very much like what we 
might expec' to have taken place among the New 
Zealanders, or the inhabitants of Tahiti, previously 
to the introduction of Christianity Ilmong them. About 
'70 years afterwards, Paris, the son of the king of Troy, 
in a similar piratical expedition, carried off Helen, the 
wife of Menelaus, king of Sparta. Menelaus prevailed 
on th~ 'Grecian states to espouse bis cause j and this 
gave rise to the celebrated seige of Troy, *hich ended 
in the total destruction of that city. It is supposed to 
have been in the time of David, that Cadmus intro­
duced letters into Greece from Phrenicia j and Homer, 
who celebrated the 8eige of Troy in his poem called the 
Iliad, is supposed to have flourished about the time 
of Solomon. 
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SEVENTH ERA., 

Solomon. 

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

THE KINGDO~ OF .TUDAU.-Solomon, on his coming to 
the kingdom, was in possession of everything that could 
contribute to the greatness and happiness of a mighty 
prince. _His possession of the throne was ulldisputed­
his dominions at perfect peace-his government re­
ilpected by the surrounding nations, and abundance of 
wealth flowed into his kingdom through the means or 
an extensive commerce. HI:' himself was a master of all 
the learning of the age, and possessed much knowledge, 
in which the rest of mankind did not participate. He 
wrote treaties, which are not now extant, on plant·. and 
on animals. He wrote many proverbs, or mor~1 say­
ings, and also many poems, some. of which are t\xtant, 
having been embodied in the book of inspiratio,;. He 
Jived in the utmost magnificence, and was energe1ic and 
able as a judge and a statesman. His great work was 
the Meeting of a magnificent telUpl~ at Jerusalem, 
which, for many ages, WitS, 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 t~mples, an oblong 
house, divided into an outer and inner apartment, the 
inner the most sacred; a portico also, supported by tW() 

pillars, with their bases, shafts, and capitals, and 
probably also, with an entablature and pediment being 
placed in 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 sea 'to 
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Joppa, Md thence conducted over the mountains to 
Jetusalem ; so that, when they came to be erected, no 
!!ound of any tool was heard. This of itself exhibits 
high advancement in the mechanical art!'!. In the 3rt of 
composition, nothing can excel, for sublimity and ten· 
derness, tIle Psalms of DaviLl; for terseness and force, 
the Proverbs of R<llomon ; 01' for beauty and sim­
plicity of narrative, the history of the reigns of David 
and Solomon. And this advan(',pment of literature 
was not confined to Judea; for, if Homer flourisheLi lit 
this time, the Greek poetry also of tbat age still com­
mands the admiration of the world, for rts combined 
simplieity, sublimity and elegance. Navigation also, and 
commerce, were cultivated to a great extent. Some 
have supposed that the eombined fleets of Solomon and 
Hiram even went round the Peninsula of Africa, passing 
down the Red Sea, doubling the Cape now called the 
Cape of Good Hope, and returning by the Mediter­
ranean. Although n(lne of the works of Solomon, 
expressly on natural histOl'y, are extant., yet, from the 
allusions made by him, and by David his father, to 
natural objects, much aecurate knowledge, it is obvious, 
must have been collected on these suhjects. 

The Jewish monal'chy readied 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 rivel' 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 idolatl'ous wives, the daugh­
ters of the D(;:ighbouring princes, fell into idolatry, 
The Ephraimites, a powerful tribe, never seem to 
have been thoroughly reconeiled to the reign of the 
bouse of Oavid, 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. Tbis demand was ans"ered roughly by Reho­
boam, and instantly ten of the twelve tribes re'fOlled, 
under the auspices of J eroLoam. Thus the Israelites 
were divided intu two kingdom! j the one, conmting of 

F2 
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ten tribes, called the kingdom of Israel; the other, con­
eistillg of the tribes of Judah and Benjamin, with the 
Lev-ites, called the kingdom of Judah. The conse­
quence of this division was an almost continual rivalship 
and warfare between the two kingdoms, 

Relwboam was the first monarch of the kingdom of 
Judah, as distinguished from that of Israel. He was a 
weak princ;e, and in his reign Shishak, (supposed to be 
the same with Sesostris,) king of Egypt, invaded hill 
kingdom, and plundered Jerusalem and the temple. 
He reigned 17 years. 

Abijah succ~eded him, and reigned three years. In 
his reign, a battle was fought between him and Jero­
boam, king of Israel, in which the latter was defeated 
with the loss of 500,000 mer.. 

Asa sueeeeded Abijah, and reigned 41 years. He 
was, on the whole, a good prince. In hiB reign the 
Ethiopians, or Cushites, a people occupying the south­
ern part of Arabia, came up against his kingdom, 
with an immense army. Asa committed himself and 
his people to God, and th,-n going out against the 
Ethiopians, totally defeated th"m. After this, Bllasba, 
king of Israel, came up agaim;t him, and began to build 
a fortress at Ramah, on the borders of Lis kingdom. 
Asa, instead of again betaking himself to God, hired 
Benhadad, king of Syria, to send an army against 
Israel. This expedient succeeded for the time; the 
army of Israel Withdrew, and the fortress wag levelled 
t.o the ground. But. God was displeased with him, and 
sent a prophet to rebuke him; on which he was angry, 
and put the prophet in prison. Soon after he became 
diseased in his feet. In his disease, he sought not to 
God, but to the physicians, and died of his disease. 
To Asa succeeded-

.Jeho8/taphat, hi~ son, who reigned 25 years. Je­
hoshaphat adopted vigorous measures for purging the 
land from idolatry, and for instructing the people. 
Towar?B the beginning of hi~ reign, Elijah the prophet 
was rRb;ed up to conten.d against the progress of idola­
try and wlckedne~s III Israel. J ehoshaplJat joined 
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Ahab, the wioked king of Israel, in an entreprlse 
against Ramoth Gilead, which was in possession of tho 
Syrians. In this enterprise Ahab was killed, and Je­
hoshaphat escaped to his own kingdom. Jehoshaphat 
engaged in another military expedition along with 
Jehoram, now king of Israel, against the Moabites; 
and the two kings, after being in imminent danger of 
losing their armies and their lives from want of water, 
were, by applying to Elisha the prophet, for directions, 
not only delivered, but enabled to defeat the Moabites. 
Jehoshaphat died in 889, B. C., and was succeeded by 
his son,-

Jehoram.-This prin~ had married Atbaliah, daugh­
ter of Ahab and Jezebel. On his accession, he mur­
dered his brethren, and introduced idolatry into his 
kingdom. Another Jehoram, son of Ahab, was, at the 
same time, king of Israel. In this reign the Edomites 
ravoRed from under the dominion of Judah, and never 
were again subdued. Jehoram was warned, by a Jetter 
from the prophet Elijah, of the judgments ot God about 
to fall upon him, but in vain. God then brought the 
Philistines and Arabians )lgainst him, who broke into 
Judah, plunderfld the king's house, and took away his 
wives and his sons, so that he had no son left him but 
lehoahaz and Ahaziah.* Still remaining incorrigible, 
he was smitten with violent disease, and died miserably, 
in the 8th year of his reign, B. C. 885. 

Ahaziah, his younger son, succeeded him. He was 
the son of Athaliah, the daughter of Ahab, who seems 
to have been absent when the Philistines came and 

, took away the other wives and children of Jehoram. 
Under the Advice of his mother, he followed the ex­
ample of the house of Ahab in all manner of wicked­
ness. Having entered into an alliance with Joram, 
king of Israel, to make war upon Hazael, king of Syria, 
Joram was wO\Jnded, and Ahaziah went down to 

• Abwah and Jeboahllz ara substaotially the same oame, the 
Hllbrew letters baiog the smne, but transposed. Azariah was 
aoofher name by which he WIlS 1:nowD. 
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Jezreel to visit him. There be was involved in one 
common destruction with Joram. Jehu, who had risen 
up against his master, finding the two kings together, 
slew them both, B. C. 884. 

Athaliah, his detestable mother, then IDUI'dered all 
his children, with the exception of Joa~h, who was saved 
by Jehoshabeath, a daughter of King Jehoram, the 
father of Ahaziah and husband of Athaliah. Jehosha­
beath, who had been married to Jehoiada the priest, 
concealed Joash in the temple till he /was f',HCn years 
old, during which time Athaliah, the queen's mother, 
reiO'ned over Judah. But, in the seventh year, Jehoiada 
br;ught forward Joash to the people, who received him 
with joy, and AthaIiah was put to death. 

Jo~sh thus began his reign, in the 7th year of his ago 
and reignecl 40 years. lIe act.·d well during ~he life 
of JelJOiadll. the priest. He repaired lhe temple, and 
renewed the worsl1ip of God, which had been sus­
pended under the influence of A thaliah and her sons. 
On the death of Jehoiada ~he priest, .Toash, listening 
to the suggestiOl,s of the princes of Judah, Idt the 
house of God, and worslJipped iJok I>roVi'J('ts were 
sent to remonstrate with him, but in vain. Among 
these prophets was Za"haria~, the son of the venerable 
Jehoiada, to whom he owed his life and his kingdom. 
lIe stood forward, and (kdared to the people, that, as 
they had forsaken the Lord, so he had for~aken· them; 
on which Joash was so i\Jl.:ensI'd, that II<~ ('ommanded 
him to l)e stoned to death, whic·h barbarous ('ommand 
was executed in the court of the temple. Zadwria!', 
when he was dyin~', said, .. the Lord will ll)uk on it and 
require it;" and, "accordingly, before the end of the 
year, the Syrians came up, destro) ed all the princes," 
and left Joash himself dangerously ill, probably from 
wounds which he had received. \Vhen he was in this 
helpless condition, two of his own servants, an Ammo­
nite and a Moabite, conspired against him and murdered 
him un the bed on which he lay. ' 

Amaziah succeeded Joash, and reigned 29 years. 
Amaziah raised a great army to make war on the 
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Edomites, and recover them to his kingdom. In thi!l 
army he had embodied 100,000 men of th€' king­
dom of hrael, whom he had hired for 100 talents of 
,IIilver. But a prophet remonstrating with him on the· 
sin and danger of accepting the ~~sistance of a people 
whom G09. had forsaken, he sent ba(·k the Israelites to 
their own country. Amaziah then went on his expedi. 
tion against the Edomites, defeat<:'d them, and treat ed 
them with great cruelty, as rebels. On his ... tUl'D, 
however, he brought their idols with him, am! set th,·m 
up and worshipped them. In the mean while, the 
troops that he had hired from T~rae!, emaged at being 
dismissed, came up when he was absent in Edom, and 
committed great ravages in Judah. This induced 
Amaziah to challenge the king of Israel to meet him 
in battle, and the (·hallenge being IIl'c"pte(!, a l attle 
was fOllght, in which Amaziah was defeated and taken 
prisoner. The king of ISl':wl1'h€'n brought him kl('k 
to Jerusalem, broke down 4011 cubits of the \l'all of the 
city, seized all the gold and siher 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 o\'(~rtaken and slain there, 
B. C. 810. To Amaziah succeeded his 80n-

Uzziah, in the 16th year of his a~e, who reigned 52 
years. He was a warlike prince, and seems to have 
reduced war more to system than it ever had been 
before. He had a standing al'my of 307,500 men, 
well armed hy himself, that went out to war by. bands, 
according to an ... nr"lment made of them. He fortified 
the city, and placed engines upon the walls, to hurl 
dar!.'! and great stones upon. any assailants. He at­
tacked the Philistines, and dismantled their principal 
fOltified cities. He ull\o ~ul'('('eded in an ex\,edition 
against the Arabians, and brought the.Am,?~)JJites under 
tribute, and became celebrated for hIS mlhtary talents 
and succeSi. 

But Uzziah's SUCC('~R prm'ed his destruction. lIe 
became proud and se\t~willed, amI insisted on entering 
into the temple to burn incense according to the custom 
or the monarchs of other CQuDtriea, but ill direct opp,:>ii-
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tion to the law of God. He was resolutely witlJstood by 
a body of priests; and, becoming angry, he was strnck 
with leprosy, and instantly hu~ried ~ut of th~ temple ~o 
retire to a separate house, lD WhICh he lived tIll Ins 
death, B. C. 758. 

Jotham, his lon, succeeded him, and reigned well for 
16 years. He followed up the defensive preparations 
beO'un by his father, by erecting forts and fortified cities 
in'" the mountains of Judah. He defeated the Am­
monites, and brought them under tribute. On his death, 
B. C. 742-

Ahaz, one of the most profligate princes that ever 
reigned in .Iudah, succeeded, and reigned 16 years. 
He ran headlong into idolatry, with all its accompa­
nying abominations. His dominions were invaded by 
the king of Syria, who took away a multitude of cap­
tives to Damascus. Afterwards Pekah,· who had 
usurped the throne of Israel, defeated him with immense 
loss, 120,000 men being killed and 200,000 taken 
prisoners. The prisoners were conducted' to Samaria, 
where it was proposed to make them slaves; but on the 
remonstrance of the prophet Oded, they were not only 
set at liberty, but clothed, treated kindly, and sent back 
to Judah. 

After this, Ahaz being distressed by incursiom. of 
the Edomites on one side, and Philistines on the other, 
and also threatened by the king of Syria, applied for 
help to Tiglathpileser, king of Assyria. This was 
readily given, as TiglathpiJeser, was now meditating 
conquest, and he grasped at the opportunity of inter­
meddliDg with the western kingdoms of Asia. He 
invaded Syria, took Damaicus, and killed Rezin the 
king. But he only harassed Ahaz by exacting gold 
and silver for his army. Ahaz stripped the temple and 
the palace of theil· gold and silver to pay the demand 
made on him. He even took the vessels out of the tem­
ple, shut it up, suspended the worship of God, and 
raised idolatrous altars in every corner. of Jeru8alem. 
At length, after a mischievous and disastrous reilJ'n of 
16 years, b,e died, B. C. 726. "" 
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Hezekiah, hi! son, succeeded him, and reigned 29 
years. He was an exemplary prince. He restored the 
worship of God, and made strenuous efiorts to reform 
his kingdom. In his reign Samaria was taken by Shal­
maneser, king of Assyria, and Hezekiah endeavoUl'ed 
to collect the remnant of the people, and bring them up 
to Jerusalem, there to worship God in his appointed 
way. Afterwards Sennacherib, who had sucoeeded to 
the throne of Assyria, came up against him with an 
overpowering army, demanding unconditional submis­
sion. Hezekiah having laid the matter before the Lord, 
the whole army of Sennachel'ib died in one night. 
Sinnacherib fled, and was afterwards murdered by hill 
Own sons. 

We shall here pause in the history of the kingdom of 
Judah, and, look back to the history of other countries 
dUl'ing the same period. One reason for this pause is 
that several of the great eras in the history of the most 
famous natio.8 of antiquity, belong to this century, 
and several of the most important, to the time of 
Hezekiah. Thus, tbe era of the building of the city of 
Rome, A. U. C. was the year B. C. 75a. The era of 
N abona.qsar, or rise of the Babylonian empire, was B. C. 
747. The dissolution of the kingdum of Israel was 
B. C. 721. The fir!!t Olympiad, from which the Greeks 
were accu8tomed to cOIllPute their history, was a little 
earlier in this century, namely, 776 B. C., and the found­
ing of the Kingdom of Lydia still earlier, namely, B. C. 
797. Besides these more remarkable era..", it may be 
noticed that the first Messenian war was begun by 
Sparta, when Hezekiah was about seven years old, B. C. 
743. To all this, it may be added, that about the 
close of the preceding century, the kingdom of Media, 
and also that of Macedonia, were founded; the former, 
B. C. 820, the latter, B. C. 814. The young student of 
hiMtory, theref&re, should fix.in his memory. the eighth 
century B. C. as that in wl~lch the gl'cat kingd?mB of 
antiquity b.egan to be ?rgamzed, and to lay the tounda­
tion of then future emmence. 
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JSRAF.t.-We have already ob!'erved tllat ten or the 
twelve tribes of whi"h the whole nation of the Hebrew!! 
consisted, revolted at the eomme:lcelllent of the r!'ign of 
Rehoboam son of Solomon, from the family of David, 
and elected Jeroboam their king-. 

Jeroboam, finding himlle1f elevated to the sovereign 
power over the larger proportion of the nation, began 
to feal' that his newly acquired subjects might, if they 
went to Jerusalem to worship at the temple, be 
indu('ed to return to their allegiance to the family of 
Dal'iJ, and therefore erecled tlVO idols, one in Bethel, 
and the other in Dan. Before these idols he com· 
mantled the people to assemble, illstead of going up to 
Jel'U~alem. This was the introduction of a corruption 
into that kingdom, from whi('h it lIel'er recovered. He 
was in "ontinual warfare with the Kingdom of Judah, 
and suffered that deft·at from Abijah, which bas already 
bl'('n mentioned. He "eigned 22 years, and died to­
wards the beginning of the reign of Asa, king of Judah. 
He was succeeded by his 80n-

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

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

Elah, who reigned two years, when bis sen'ant, 
Zimri, conspired against him, alld killed him. 

Zimri succeeded him, but reigned only seven days; 
for the people did not approve of him, and called Omri, 
commander of the army, to the king-dom. Ziml', how, 
el-el', in .his short reign, destroyed the whole family of 
Bnasha. Then Omri came against him to Tirzah, 
and he, seeing no hope of success or of es(:ape, retired 
to the I~alace, set it on fire, and perished in it. 

Omrz succeeded ; but he had a rival called Tibni, 
who was follow~d by half of the people. Oml'i's p'lrty, 
however, prevall~d; so Tibni died, and Owri reigned 
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alone. Little is recorned of Omri b11t his \vi,·k:>·lnestc. 
In this reign, Samaria was built, which afterwards be­
came the capital of the kingdom. He reigned 12 
years and died towards the latter end of the reign of 
Asa, king of Judah, leaving his crown to his son. . 

Ahab.-This prince is still more distinguished than 
his father, for his audaciouR wickedness. He married a 
heathen woman, Jezebel, daughter of tho king of 
Zidon. He then set up the worship of Baal openly, 
in Samaria. It was to stem the Hood of iniquity let in 
upon the nation by this wi eked prince and his queen, 
that the prophet Elijah was raised up; -but nothing 
could arl'e!'t them'in their career of wickedness. Ris 
kingdom was invaderl by Benhadau, who still reigned, 
at Damascus, over Syria, and who seems to have- f-ub­
dU('d the neighbol1l'ing tribfls, for he had thirty-two 
kiH~'s with him in his army. Ahab, unde)' the direction 
of a prophd, was enabled to defeat this host. Next 
Far the Syrians retumed, and were again totally 
routed, and Benha,iad forced to sue for mercy. 

Allab and his wife Jezebel, in their career of wicked 
ness, per"e(~uted the prophetfi -'If God, and established 
prophets of Baal in their stead. Ahab wished to pur­
chase the vineyard of Naboth, one of his subjeets. 
N aboth refused to sell it, because it was the inheritance 
of his father. J"zebel then contrived the murder of 
Naboth, which was exe,·utt·d, and Ahab tuok pogsessiun 
of bis vineyard. For this Elijah dellounced on him, 

. hil; wife, and his king. 10m, tile terrible judgments uf 
God. Ahab, after this, persuaded Jehushaphat, king 
of Judah, to join him in a war against the Syrialls, and 
was slain in battle, B C. 8\17, havillg reigneu ~~ years. 

Alwziuh, who bad been a~s •• ci:lted with his father 
--in tbe throne for some time before his death, now 
8ucceeded to the entire guvernment of Israel, and 
reigned two years. His death wad occasioned by a fall 
from a lattice in the upper part of his house. He was 
8uceceded by-

Jehoram.-He came to th,> throlle, during the reign 
of Jebo.~haphat, king of Judah, who had a son named 
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Jehoram associated with him in the kingdom. The 
king of Moab having, on the death of Ahab, withheld 
a certain tribute which he was accustomed to pay to 
the kings of Israel, Jehoram invited Jehoshaphat, king 
ot' Judah, to assist him in subduing the king of Moab. 
Jehoshaphat consented and the two kings had well 
nigh perished with their armies by want of water, but 
wete delivered, as has been noticed under the reign of 
Jehoshaphat. The king of Moab, in his extremity, offer-. 
ed up his eldest son as a sacrifice, to obtain deliverance 
from his God. It was to Jehoram that the king of 
Syria sent N anman, the commander of his army, with 
an insolent letter to be cured of hh, leprosy. After 
this, he went to war with Haz:tel, king of Syria, and 
was wounded. He retired to Jezreel to be cured of 
his wounds, aud while he lay there, J ellU, one of the 
commanders of his army, formed a conspiracy against 
him, and put him to death. Ahaziah, king of Judah, 
was slain at the same time. 

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

Jehoahnz, his son, succeeded him, and reign('d 17 
yeari!. The Israelites persisti ng in their idolatry, 
Hazael, king of Syria, was permitted to invade the 
land, and to succeed in oppre~sing it during the whole 
reign of Jehoahaz. This prince dying, was succeed­
ed by 

Joash, or Jehoash, his son, while Joa8h, the son of 
Ahaziah, reigned in .J udah. He reigned 16 years; 
alld though he persevered in the hereditary idolatry of 
th~ kingdom, yet manifesting respect and attachment to 
Elijah the prophet, Go,l gave him three victories over 
the Syrians, and enabled him to re<.:over the cities 
which had fallen into their hand8. Joash also deidated 
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Amaziah, king of Judah, and broke down part or the 
wall of Jerusalem, as has already been noticed under 
the reign of that prince. Joash died, and was suc· 
ceeded by-

Jeroboam, the second of that name. He reigned 41 
years in Samaria. In this reign the Israelites were 
still further secured from the oppression of the Syrians, 
and even obtained possession of Damascus and Harnath, 
which David had subdued. He died 784 B. C., upon 
which followed an interregnulll of eleven years. 

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

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

usurped the throne, but reigned only one month, for-
Menclhem attacked him and slew him, and reigned 

ten years ovel' 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 j 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 yeal'll. 
Pekah, the S6n of Remaliah, an ofIicer in his army, 

conspired against him, put him to death, usurped his 
throne B. C. 785, and reigned twenty years. Pekah 
made a lea.gue with Rczin, king of Assyria, against 
JuJah, but it did not succeed. He invaded Judah in 
the reign of Ahaz, and gained that great victory which 
has been already noticed. Tiglathpileser invaded Israel, 
and took possession of the country east-ward of Jordan. 

Hoshea forllled a conspiracy against Pekah, put him 
to death, and usurped the throne, B. C. 730, in the 
reiO'l1 of Ahaz, king of Judah. Hoshea reigned wick­
edly, like the other kings of Israel. His dominions 
were illvaded by Shalmaneser, king of Assyria. liol"hea 
submitted to him, and paid him tribute j but after· 
wards Shalmalleser,discovering that Hoshea was giving 

• 
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himself into the hands of So. king of Egypt, and with. 
holding tribute from him, went np and hesieged 
Samaria, took it, and carried the people captive to hill 
own land, and thus put an end to the monarchy of 
J8rael, in the year 721, RC., after it had continued 
from the reign of Jeroboam 1., 254 yeaI's. 

We now bring down the aecounts of the heathen 
nations to the time of Hezekiah 

Of the original inhabitants of PALESTINE, the 
inhabitants of TYRE, whom we found advanced in 
civilization, skilful in maritime affairs and commerc~e, 
still continued to rise in riches and power. The 
PHILISTINES also continued to be an independent 
people. In the reign of Joram, king of Judah, R C. 
888, they made a'n illl'oad into Judah, and carried 
away the wives and sons of Joram. They were, how­
ever, rapidy falling under pelfed subjection to the 
great monarchies that were rising up around them. 

Similar observations are equally applieahle to the 
othpr small states around Judah. The MOABITES and 
EDOMITES, at an early period of the ninth eentury, 
B. C. threw off the yoke of tile 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 
betwl'en the departure of the Israelites out of it till 
Solomon. In the days ot Solomon, it was still a great 
kingdom, and seem!! to have cltnied on a considerable 
trade; for it is reeorded that SOlomon imported from 
Egypt horses and chariotR, and linen varn, not only 
for himself but for the Kings of the Hittites, an,l for 
the Kings of Syria. And soon after the days of 
Solomon, we find Egypt performing a di!!tinguished 
part in tlte history of the world. In the reign of 
Rehoboam, the son of ~Illomon, Shl~hak, supp .. ,ed 
by some to be Sesostri;;, invaded J uJah, laid it 
under tribute, and -carried away the shields of gold 
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which Solomon had- made, and alRO much treasure, 
B. C. 971. At- a later pel'iod, during' the reign of 
Hl'zekiah, Saba('us, or So, an Ethiopian, was king of 
Egypt, B.. U. 725. HI' endeavoured to Plirsuade 
Hoshea, king of Israel, to forsake his alliance with the 
king of Assyria, and enter into an alliance with hilllseif. 
This indicates that Egypt, in the days of H(:'zekiah, 
was attempting to rival the power and mfluence of the 
Assyrian king. 

SYRIA, towards the middle and end of the first 
century after the age of Solomon, was mHking 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 updll them. In a subse.~ 
quent war, Ahab was slain by him in a battle. In the 
Ilame year, 885 B. C., Hazael, a servant of Benhadad, 
murdered him, usurped the throne, and raised Syria to 
the greatest height of power whieh it ever reached. 
He invaded Israel in the reign of Jehu, defeated him, 
and ravaged the kingdom. He ~fterwards invaUed 
Judah, but was induced by presents, to withdraw his 
army. He, however, returned, and in the reign of 
Jehoash, sacked Jerusalem, putting to death the prin­
ces, and carrying oft' much plunder. Hazael died ill 
839' H. C., leaving the kingdom to his son Benh adad, • 
who was the third king of that name. He was de­
feated by Jehoash king of Israel, and his kingdom 
again brought under tribute. At a later period, in 
the reign of Uzziah, king of Judah, of Pekah, the son 
of Remaliah, king of Israel, and of Rezin, its own king, 
Syria was attacked by Tiglathpileser, king of A8syria, 
and brought into a bondage from which it has never 
recovered till the present day. 

AsSYRIA waa now indulging ambitious projects. 
Pul, apparelltly the first who rendered Nineveh the 
miitreBil of all extensi ve liropire, brouiht Israel under 
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tribute in the reign of Menabern, B. C. 771. Tig­
lathpileser, who succeeded Pul, reigned 19 yearl! at 
Nint'veh, invaJed and conquered Syria, and exacted 
tribute from Judah. After him Shalmaneser, in the 
rE:ign of Hoshea, invaded Israel, took SamAria, and put 
an end to tlJat 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 HezQkiah. and took several 
towns. ile wal pacified for a time by the payment of 
a tribute, and went against Egypt. He, however, re­
turned to besiege J el'u~alem ; but Hezekiah, having 
laid his letter and his bla~phemy before the Lord, in 
prayer, the' whole of his army were destroyed in one 
night. He himself fled to Nineveh, and was there 
murdered by two of his sons. 

BABYLON, baving hitherto been dependent on Nine­
veh or Assyria, became an independent state, a short 
time betore the reign of Hezekiah. N abonassar, from 
whom the rise of the Babylonian or Chaldean monar­
chy is dated came to the throne, B. C. 747, which 
year is called the era of Nabonassar. Merodach Ba­
ladan, one of his successors, was he who sent the in­
sidious message to HezE:kiah, for the purpose of ascer­
taining the state of his kingdom. 

MEDIA, also, bad sometime before this, tbrown off 
the yoke- of Assyria, and become an inde}fendant king­
dom under Arbaces, who reigned over it 28 years. 
The reigns of this prince and his successors, however, 
for upwards of a centUl'Y, are by many considered as 
little better than fabulous; and the rise of the Median 
monarchy is dated from B. C. 700, during the life of 
Hezekiah, when Dejoces was elected kiDg. 

In GREECE, Lycurgus, wbile Athaliah was in pos­
session of the throne in Jerusalem, B. C. 884, intro­
duced his sptem of laws into Lacedremon. And in 
the reign of He~eldah, the Spartans werQ eniaied in 
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their first ferocious and deadly struggles to enslave the 
Messenians, having begnn it B. C. 743. 

During the reign of Joaah, king of Judah, and 
while Jehoiada, the priest, was yet living, B. C. 869, 
CARTHAGE is said to have been founded by Eliis 
or Dido, sister of the king of Tyre; she having, in 
consequence of the murder of her husbanJ, fled to 
Africa. 

In I TALY, Rome was built by Romulus, B. C. 753, 
which year is the era of th~ building of that city, 
marked by the Initials, A. U. C. Anno Urbis ConditCJJ. 
This was in the reign of Uzziah, king of Judah. In 
Hezekiah's reign, the infant city was yet engaged in 
its contest with the neighbouring states. The rape of 
the Sabine virgins was in 750 B. C. 

FROM HEZEKIAH TO ESRA. 

THE KINGDOM OF JUDAH.-On the death ofHezekiah, 
he was succeeded by his 80n,-

Manasseh.-The beginning of the reign of Manasseh 
was marked by extraordinary wickedness. He entered 
with his whole heart in the practices of the heathen, 
built idolatl'Ous altars, in the courts of the temple, 
made his children pass through the fire in honour of 
Moloch, used enchantments, dealt with a familiar 
spirit, and made the streets of Jerusalem flow with 
innocent blood. His subjects seem to have entel)ld 
with him heartily into all the wickedness ; so that 
the Lord final\y denounced upon his kingdom that 
doom which about half a century afterwards waa 
executed. 

Manasseh waa visited with severe chastisement. 
The king of Assyria sent an army which took him 
prisoner, and brought him to Babylon in fetters. 
'rhere, in his affliction, he remembired the Lord God 
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of his father!, repented of his sin, and besought the 
Lord to pardon him; and the Lord heard bim, and 
reslOl'ed him to his kingdom. He then set him~elf to 
.undo, as far as possible, the mischief that he had done 
in the former part of his reign; but the people do not 
seem to have entered so heartily with him into his 
measures of reformation as they did into his apostacy. 
Although he himself was pardoned, the sentence against 
the nation still remained unrepealed. He died, after 
a re;gn of 55 years, B. C. 6-13. He was succeeded by 
his son,-

Amon.-He followed the wi/·ked example of the early 
Part of his father's reiO'n ; but did lIot follow him in hi~ "" . repentance. After a reign of two year8, 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 ~haracter 
is one of the most beautiful in the whole sacred 
volume, and his efforts to reform the nation were the 
last that were made to retrieve the downward course 
of the kingdom. It was in the eighth year of his reign, 
or the 16th of his age, that he began. seriously to 
seek the Lord God of his fathers; and in the 20th 
year of his age, he had begun his measures for purging 
his kingdom from the gross and open wickedness that 
had ovelTun it. Having Lanished idolatry from the 
bnd, he revived the worship of the God of Heaven in 
the temple at J eJ'usalem. In the course of purifying 
the t~mple the book of the law was found, which 
lSe~ms to have been concealed from him by a sycophant 
prIesthood j and, when he read the command" of the 
law, and the denuciations annexed to them, he was in 
deep distress, and sent immediately to enquire of the 
Lord re'pecting the book. The reply justified hill 
arprehensions! that destruction was hanging over his 
kmgdom j whICh, howevlJr, he was informed should not 
come upon it in his day. The people, although to a 
ceJ't~in extent exttlrnally reformed, retained all . their 
prelhlection for idoi~try, which acoonlinily broke out 
anew OR the removal of Josiah. 
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The oooal!ion ofllis death was this. Pharaoh N eellO 
who reigned in Egypt, was a powerful monarch: and 
Babylonia having fallen under the government of 3. bold 
ambitious prince, these two monarchs were soon in­
volved in war with one another. Pharaoh seems to 
have been the assailant, for he led his army as far as 
the Euphrates, to besiege Carchemish. Having in his 
march to. pass near to Judah, Josiah went out to inter­
cept him, and would not be dissuaded from thus em­
broiling himself in the quarrel. The result was, that 
in a battle between the al'my of Egypt and that of 
.Judah, Josiah was killed, after having reigned 31 
years. 

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

Jehoiakim, having maintained his allegiance to 
Nebuchadnezzar for three years, at the end of that 
time revolted. The consequence was, that Nebuchad­
nezzar sent an army against him, which laid waste 
the country, took J ehoiakim prisoner, and put him 
to death, in the year B. C. 599. On the death 9f 
Jehoiakim- _ 

Jehoiachin (named also Coniah; and Jeconiah,) his 
!!On ascended the throne, but no"'t having obtained the 
con~nt, of Nebuchadnezzar, he, after rei~njng three 

G 
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montlls, was set aside, and carried to Babylon. Along 
with him there were taken all the gold and silver 
vessels, and -treasures of the temple, also all the able 
men, and men of in11uence in Jerusalem, to the Ilum­
ber of 10,000, and 8,000 artificers from the country, 
the poorest of the people only being left. It was in 
this captivity that Mordecai and Ezekiel were taken; 
and Ezekiel reckons the time, in his prophecy, from 
this captivity, which took place in the r~ign of 
Jehoiachin. 

Zedekiah, brothAf of the former king, Jehoiakim, 
was then placed on the throne by Nebuchadnezzar." 
Meanwhile, the king of Egypt bore with impatience 
the increasing power of Babylon, and watched for an 
opportunity of curtailing it. In tbc 8th year of the 
reign of Zedekiah, he made a feeble effort to revive the 
power and influence of his kingdom; and persuadeif' 
Zedekiah to break faith with Nebuchadnezzar, and join 
in alliance with Egypt to resist him. On the revolt 
of Zedekiah, N ebuchadnezzar came against him, and 
having laid waste the country, besieged Jerusalem. The 
king of Egypt came up for the purpose of reliBving 
the city. Nebuchadnezzar raised the siege, and 
marched against him; but he retreated within Lis 
own territory, leaving Jerusalem to its fate. Nebuchad­
nezzar then returned to the siege. The city was 
exceedingly strong, and well calculated, from its position 
and fortifications, to resist the implements of waIf are 
then in use, so that Nebuchadnezzar had no resource 
but to reduce it by famine. He surrounded the city 
with his army, to prevent all ingress or egress, and, 
after holding this position for about two year! and a 
half, the distress within the city was so great that the 
people were devouring one another, and women were 
discovered cooking and eatjng theil' own infants. At 
length Zedekiah made- an attempt to pass through the 
Chaldean army, but was discovered, overtaken, and 
ht-ought to NebuchadBezzar, who treated him as a 
rebel, made his children be put to death before his 
eyes, and .then caused his eyes to be put out. 111 the 
D;l,ean whlle the Chaldean army bUl'st into the citYL 
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made a dreadful carnage among the people, l!Urned tho 
temple and all the principal edifices, and made slaves of 
all whom they did not put to the sword. Zedekiah was 
carried to Babylon, where he died. Thus was dissolved 
the Kingdom of Judah, in the year B. C. 588; and it is 
from this captivity that the 7_0 years are to be reckoned 
to the decree of Darius Hystaspes, king of Persia, to 
restore the city and temple. 

BADYLON.-Tho era of N abonassar, who may be 
considered tho first king of Babylon, has been de­
termined to correspond to the year B. C. 747, or three 
years after tLe birth. of Rezekiah. For some time 
the history is obscure, the kings of Assyria and 
Babylon sometimes seeming to be the same, and some­
time!! different. The general Clirreni of the history 
seems to have been that the kings of Babylon were 
at first governors for the kings of Assyria; but that, 
after various struggles, they }'endered tLemseh'es inde­
peudent. To N abonassar succeeded several kings, 
little or nothing of whom is known, and wLose names 
it is not necessary here to record. After the death of 
Sennacherib, king of Assyria, who invaded JUtlah in 
the reign of Hezekiah, Assarharddon succeeJetl him, 
and, during the latter part of his reign, had Babylon, as 
well as Nineveh, under his dominion. He came to tho 
throne during the reign of Hezekiah, and died in that 
of Mana.'lseh. lIo was succeeded'by-

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

Chynilaclan, who is supposed,on good gronnds,to have 
been the Nebuchaclonosor of the book of Judith. If so, 
he occupied Palestine with his army, probably during 
the reign of Josiah, wben that pl'ince was yet too young 
to resist him. To Chyniladan succeeded-

Sarae or Sardanapalus.-He committed his forces 
in Cbaldea to Nabopolassar, who rebelled against him, 
and to strengthen his rebellion, invited the Medes, who 
had' always borne the sway of the Assyrian empire 
with impatience, to unite with him. They did so, 
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nnt! the two armies besieged Nineveh. Sardanapalus, 
dreading the calamities that seemed to be coming upon 
him retired to his palace with his wives, and, having 
set it on fire, was there destroyed, with his whole family 
and property. The allied army of Medes and 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-

Nebuchadnezzar, when Jehoiakim was on the throne 
of Judah. His treatment of the Jews has already been 
noticed. Under him the Babylonian empire, or the 
first of the four great monarchies described in the pro­
phecies of Daniel, reached its greatest height. Having 
established his government in the east, he attacked 
Pharaoh 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 tower 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. While these events were 

_ passing in Babylon, the nations to the west of the 
Euphrates were seeking an opportunity to revolt 
against him. The leading powers in thi8 confederacy 
seem to have been Tyre and Egypt. Tyre had then 
become 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 
carried on his operations against it, till the Tyrians, 
seeing 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 Nabuchadnezzar merely the walls and empty 
houses of the old city. Having thus done what he 
cou~d towards chasti.sing Tyre, he turned his army 
IlgaJQst Egypt, speedIly overran it laid it desolate and , . , 
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loaded himself with its booty. He then returned to 
Babylon, where becoming intoxicated with pride and 
vanity, he was struck with insanity, and for a time set 
aside from governing the kingdom. He was, however, 
restored, resumed the reins of government, and then 
he pl:oclaimed to all his suqjects the character of the 
one living and true God. After his restoration he lived 
but one year, and concluded an eventful reign of 43 
years by dying, B. C. 567. _ 

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

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

Belshazzar succeeded, who is supposed to have been 
the son of Evil Merodach, and the grand-son of N ebu­
chadnezzar. He also. was a w_eak 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 j 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 
consternation, and sought for some one to interpret the 
writing, but no one could be found. At length the 
queen came in to him, and informed him of the prophet 
Daniel. Daniel was immediately called, and interpreted 
the writing to signify, that the kingdom was divided 
and given to the Medes and Persians. On that night 
the prediction was fulfilled. At the very time these 
things were proceeding in the palace, Cyrus had 
entered the city by the bed of the river j and his 
.oldiers, assailing the palace, slew Belshazzar j and 
Darius, the Median, took possesion of the empire. 

Thus, the first of the four great monarchs, described 
by Daniel the prophet, fell in the year B. C. 588, after 



126 

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

THE MEDO-PERSIAN EMPIRE.-The Medes and 
Persians wel'e originally two monarchies, of which the 
Median first rose to eminence. Previous to the time 
of Hezekiah, the Medes were subject to the Assyrian 
monarchy. On the reverse which Sennacherib met 
with in Judah, during that reign, it is believed that the 
Medes revolted, and after a time of anarchy, elected 
Dcjoces king. He reigned 53 years, and seems to 
have devoted himself entirely to the internal regulation 
and improvement of his kingdom. He was suooeeded 
by his son-

Phaol'tes, who, being a warlike and ambitiou8 
prince, attacked the Assyrian empire, under Chy­
niladan, or N ebuchodonosor j but was defeated, his 
capital oity taken and destroyed, and afterw:.rds he 
himself taken and slain. He was succeeded by-

Cyaxarcs, his son.-Cyaxares recovered from the 
Assyrians what his father had lost. Not, however, 
contented with this, he was eager to revenge the 
death of his father, and the destruction of Ectaban 
by the Assyrians. He accordingly attacked and de­
feated the Assyrian army, and laid siege to Nineveh j 
but was obliged to raise the siege, in consequence 
of an invasion of the Scythians. Being unable to 
repel the Scythains by open force, he had recourse to 
treachery, and succeeded in having the greater part of 
them massacred in ono night. Having freed the 
country of the Scythains, he resumed the siege of 
Nineveh, and to strengthen his hands in this enter­
prise he obtained Hie co-operation of N abopolasser, 
king of Babylon. These two confederate kings took 
that great city, and utterly destroyed it, about 612 
years B. C. After this success, the two kings directed 
(heir force against Pharaoh Necho, and defeated him. 
They then separated, and Nebuobadnezzar advanced 
upon those western-provinces of the Assyrian empire 
t?at lay t.o th~ southward, as SyrIa, FAiom, and Pales­
tllle j whIle Cyaxares attacked those that lay to the 
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northward, as Armenia, Pontus, and Cappadocia, which 
be subdued, with great slaughter of the inhabitants. 
Cyaxares is also supposed to have added Persia to his 
empire, although that acquisition is by some ascribed. 
to his predecessor. He died in the 40th year of his 
reign, leaving his throne to~ 

Astyages his son.-Astyages l1!arried a Lydian 
princess, to cement the peace that had been made 
between that kingdom and Media j and from that 
marriage was born Darius, called in Scripture Darius 
the Mede, but called by the Greek writers Cyaxares. 
Astyages, during the same year in which Darius was 
born, gave his daughter Mandane to Cambyses, a 
Persian nobleman, or as others say, the Persian king, 
in marriage, and of that marriage was born the cele­
brated Cyrus. Cyrus was therefore the nephew of 
Darius, and was only about one year younger than he. 
Astyages' reigned 35 years. The only incident 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 oi 
Astyages, he was succeeded by his son-

.Darius, or Oyaxares II. ; but Cyrus, his nephew, held 
tIle command of the army under him, and conducted. 
the military operations of his reign. It was eluring the 
reign of Darius, that Cyrus took Babylon, as already 
noticed j 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, t~at ~e 
was cast into the den of hons, for persevenng In 

the worship of God, in defiance of a !·oolish .decree 
which Darius had been persuaded by hIS courtIers to 
make. In about two years after the capture of 
Babylon, Darius died, leaving Cyrus sole monarch of 



128 

the empire, B. C. 536. The PeIlitan empfre now ex­
tended from the river Indus to the shore of the 
Archipelago, and from the Caspian and Euxine seas 
to the seas of Arabia. 

Cyrus, on coming to the throne, issued a decre&'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 7,33'7, making a total of nearly 50,000 personl\ 
and proceded to Jerusalem. The first care of these 
restored captives was to rebuild the city and temple of 
Jerusalem. The jealousy of the surrounding nations, 
especially the Samaritans, greatly retarded their opera­
tions. They could not openly oppose them, because 
Cyrus was avowedly their friend, and Daniel was at the 
seat of governement to protect them. But from the 
distance 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 beneficient character of 
the latter part of his reign gives additional contenance 
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.possesgjon 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 be was absent in Egypt, a 
pretender to the throne appeared, who personated 
Smerdis, the brother of Cambyses. Cambyses marched 
from Egypt against him; but, on mounting his horse, 
bis own sword fell from its scabbard and wounded him 
on the thigh, of which wound he died. 

Smerdis, the usurper, who is usually called Smerdi. 
the Magian, because be belonged to the pri~ood. , 
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which, in P~rsi8, was called the Magi, reigned {or " 
short time, till being detected and exposed, by a lady 
of high rank, whom he had married, seven of the 
nobles conspired 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 
whose horse on a certain day should ihat neigh, after 
the rising of the sun, should be king. This seems to 
have beej 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 immediateJy elected 
king, and is known by the name of-

lJariulJ Hystaspes, and is carefully to be distinguished 
from Darius the Median, and also from two other princes 
of the name of 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 affecting 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 bad been destroyed by 
N ebuchadnezzar. 

In the 5th year of Darius, Babylon revolted, and 
was besieged by bim. 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. ThiA person having cut and 
maimed himself, fled to Babylon, pretending that he 
had been so treated by Darius. He thus obtained the 
eonfidence of the Babylonians, and found an opportu­
nity of betraying the city to Darius. Dal'ius then 
began to think of extending his empire towards the 
west. He already possessed Egypt. on the south, and 
Asia Minor on tpe north 'of the Medlten8nean; but he 

G2 
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proposed tohimsclfan cxpedition against the Scythial1s 
who inhabited the country between the Danube and 
the Don, \mder pretence of avenging the Scythian 
invasion of Media, 120 years before. He accordingly 
crossed the Hellespont by a bridge of boats, marched 
through Thrace, and crossed the Danube by another 
bridge of boats. The Scythians retreated before him, 
till, finding no sustenance for his troops, he was com~ 
peled to return, having lost one-half of his army. He 
then purposed to extend his empire eastward" In this 
he succeeded better, and laid India, or at least that part 
of it which borders on the Indus, under tribute. 

In the 18th year of his reign commenced the war 
between the Persians and Greeks, which brought so 
many calamities on both nations. A sedition, in some 
of the Greek Islands, of the people against their 
governors, led to an application to the Persian governor 
of Asia, from one of the parties, for assistance. This was 
granted, and that interfl:!rence led to a hostile expe­
dition into the Persian province of Asia Minor, the 
capital of which was Sardis, in which the Athenians 
took part. The Greeks proceeded to Sardis, which 
they plundered and burnt ; but were compelled to 
retreat, and were defeated before they could reach their 
ships. Darius could never forget this insult on the part 
of Athens, and determined on an invasion of Greece. 
He sent an army across the Hellespont, round by 
Macedonia, a fleet being appointed to follow and co­
operate with it. The fleet, in doubling the Cape of 
Mount Athos, was overtaken by a storIll, and totally 
disabled, having lost 300 ships and 20,000 men; and 
the army having encamped without sufficient precau­
tion, was attacked by the Thracians, ancl 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 ~ent directly 
across the Archipelago to Attica. Tlulre it was met 
on the plain of Marathon by a small army of Athenians, 
under Miltiades, and totally defeated. The remains of 
the arIllY escaped to the ships, and retUl'ned to Asia. 
Still determined upon his scheme of revenge, Dariua_ 
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fitted out another' army, which he determined to lead 
in hi~ own person; but being now an old man, he first 
took the precaution of settling the succession: Having 
done this, he died, in the 36th year of his reign, leaving 
his dominions, but leaving alt'o his quarrel with the 
Greeks, ,to his son Xerxes, B. C. .f86. During the 
reign of Darius, Ezra, the Jewish scribe, was born; but 
his public operations belong to a subsequent reign. 

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

EGYPT having fallen under the dominion of the 
Babylonian empire, and soon aftet, under that of Persia 
from this time held the rank only of a tributary state: 
All the countdes round Palestine WOl'e in the same cir­
cumstances. 

GRF.BCE.-It has been already mentioned, that, 80 far 
back as 884 B. C., while Athalia reigned in Judah, 
Lycurgus had settled the constitution of Lacedremon, 
as a. monarchy, with grea.t 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 I\bout 00 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 aQthority wa!'! nominally 
_ in the hands of the people, the executive W8S in the 

hands of tho nobles. This gave rise to continual con­
tests between ruling families. Some remedy was 
required, and Draco was called to form a code of lawR, 
624 B. C. His laws were so absurdly severe and san­
guinary, that they could not be executed. A further 
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time of confusion ensued, when So-lon was inTited ~ 
l'eform the constitution. He executed his task wit! 
great success, and construed a code of laws wbicl 
forms the basis of the laws now existing in most of tru 
kingdoms of Europe. The Romans founded their lawl 
upon those of Solon j and, through the Rom1ID8, the) 
have been diffused over the civilized world. SolOll 
flourished 594 B. C., woen Zedekiah was king of Judah, 
~ributary to N abuchadnezzar, and about the time of thE 
birth of Cyrus, afterwards king of Persia. 

The constitution of Sparta was highly aristocratical i 
that of Athens was continually becoming more demo­
cratical. In nearly aU the Greek republie& there W8l! 

a perpetual struggle between the nobles and the people: 
the former looking to I.acedremon as their protector, the 
latter to Athens. Athens itself was agitated by similar 
conflicts between the DobIes and the people. In the 
course of these struggles, }>isistratus, a popular leader, 
seized the Acropolis, and reigned over the city as a 
king for 83 years, although his reign was twice inter­
J'Upted. He was succeeded by his sons Hipparchus and 
Hippias; but they becoming tYl'annical, first one WaB 

killed, :md then the other was forced to retire from tbe 
city. He fled to Darius Hystaspes, who now reigBed 
in Persia. After the expulsion of Hippias, the old dis­
putes between the aristocracy and democracy were 
renewed. Isagoras was banished, and applied to Sparta 
for aid, who readily granted it. The Athenians were 
threatened with a wal' with Sparta, and applied to 
Persia for help; but they received a haughty reply, 
requiring them to subject themselves to Darius. In the 
lDean while, Hippias had prevailed on the Peman 
governor of Asia Minor to espouse his cause, and-to 
iosist on his being re-instateed in the governmen~ of 
Athens. This the Athenians peremptorily refused to 
comply with, jl.nd thenceforward regarded themselves .. 
at ,war with Persia. -

Scon after this, Darius sent heralds into Greece, •. 
ma~ding earth and water, as tokens of su~ection, 
whICh deman~ was indignantly rejected by SpRlMial4 
AtheD&. While matters were in this precariou~:""", 
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between Persia and Greece, the Athenians were led to 
take part in that expedition into Asia Minor, which has 
been already noticed, in wLich Sardis wa!; burned. 
Then followed the invasion of Greece, by Darius, in 
which his army was defeated, at Marathon, by Miltiadesj 
the Athenian geneJ'al. 

ROME.-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 mcmarchy, 
and the chief occupation of it. kings and citizens wa9 
fighting, and gradually subduing the neighbouring states, 
or incorporating them into t.heir body politic by treaties. 
The first king was-

Romulus, the founder of the city, who reigned 30 
yeare. Having collected a number of loose persons 
together, all males, he procured wives for tlWID, by 
inviting the neighboul'ing tl'ibe, called Sabines, to a 
religious festival, lind there directi~ his men to seize 
upon the women. This (freated a war, which ended in 
the two nations being incorporated in one. Having 
subdued several of the other tribes, he was killed by hi!! 
senators, B. C. 717. After an interregnum, he was 
succeeded by-

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

Tullus Hostilius, B. C. 660, who reigned 32 year9, 
while Manasseh was king of Judah. In hia 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 side, were 
chosen, when the Roman champiolls proved victorious. 
Tullus Hostilius is said by some to have been killed by 
Jightning, with his whole family; by others, he is said 
to have been murdered by Ancus Martius, who suc­
ceeded him • 

.Ancu, Marti", came to the throne, B. C. 633, during' 



1;)4 

the I'eign of Josiah in Judah. .He was a warlike prince, 
and subdned the Latins, and sevel'al neig9.bouring 
tribes. lie died, leaving two sons. the eldest only 
fifteen vears of age; he left them to the care of Tarquin, 
the SOl; 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 bv Pharaoh Necho. His 
reign was occupied in repelling the in'V'asions of the 
neighbouring states, ana subduing them. He greatly 
strengthened and beautified the city, and constructed 
those celebrated aqueducts, for draining and cleansing 
it, that were accounted among the wonders of the world. 
Tarquin reigned 38 years, and wa.s assassinated in hi~ 
palace by the sons of Aneus Martins, whom he had 
originally deprived of the kingdom. He was succeeded 

by Servius Tullius, his son-in-law, B. C. 572, during the 
reign of Nebuchaclnezzar, king of' Babylon. IIe 
reigned 44 years. He was a politic prince,and, witb. 
much sagicity, introduced importaut changes into the 
constitution. Till his reign, all Roman citizens, rich 
or poor, had contributed equally to the funds of the 
city. Servins 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 mariage, 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., sUJ'named the Proud, succeeded him, 
B. C. ?29, and reigned 25 years. He proved a most 
despotIC and cruel tYl'8nt. At length, in consequence 
(): an outrage committed by him upon Lucretia, a. 
homan lady, he was deposed, and Rome became, from 
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that time, a. republic, B. C. 50.5. This Was in the l'eigtt 
of Darius Hysta:spes. -

CARTHAGE had been founded by the Phoonicians, on 
the coast of Africa, about the time of the foundation 
of the city of Rome, or a little before that era. Like the 
people from whom they sprang, the Carthaginians were a _ 
maritime people, and early became acquainted with the 
gold mines in Spain, from which their city acquired 
great wealth. Little is known of their ancient history. 
It appears that they were formidable by sea in the time 
of Cyrus and Cambyses, kings of Persia. In the year 
B. C. 50.3, which was during the reign of Darius 
Hystaspes, they entered into treaty with the Romans. 
The treaty related chiefly to matters of navigation and 
commerce; but from it we learn that the whole itlland 
of Sardinia, and a part of Sicil'y were then subject to 
Carthage, and-- that a spirit of jealousy had already 
begun. to manifest itself between the two republics. 
Till this time, the Carthaginians had paid tribute to the 
original African tribes for the ground on which their 
city stood. They now attempted to free themselves 
from tbis tribute; but notwithstanding their power, 
they did not succeed. They were ol5liged to conclude 
a peace, one of the articles of which was that the 
tribute should be continued. 

EIGHTH ERA. 
,,(,\,,,,'.-

Ezra . ... ~. " 

A. M. 350.0..-B. C. 50.0.. 

This era finds ths whole westerll part of Asia, from 
th~ Indus to the shores of the Archipelago, and ah-o 
Egypt, under the dominion of the kings of Persia. 
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Profane history has now begun to assume a precise and 
authentic form j ana many documents are still extant, 
besides the Sacred Scr'iplures, which shed a clear and 
stcady light on the affairs of men at thie 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" 
mence 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 hi8tory till his preparation for 8. 

lIecond invasion of Greece, which, however, he did not 
live to accomplish. He died, leaving-

Xerxes, his son, as his successor. The first care of 
Xerxes was to prosecute the invasion of Greece; for 
which preparations were made by his fa~her. To pre­
vent the Greeks from receiving aesistance 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 
Darius had taken on his invasion of Scythia, crossing 
the Hellespont, as he did, by a bridge of boa.ts, into 
'fhrace, 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 Thermopilre, (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 w]l9le Persian army for 
two days, till a Greek betrayed it, by leading a Persian 
detachment across the mountains. The Greeks, seeing 
themselves menaced with an attack on their rear, 
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retired, with the exception of Leonidas, and the remains 
of his 300 Spartans, who kept their ground till they 
were overpowered and cut to pieces. The Persian 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 the 
Peloponnesus. Meanwhile the Persian and Greek 
fleets were assembled near to one another. The Persian 
occupied the Athenian port of Phalerus, and the Greek 
fleet under the command of Themistocles, the neigh­
bouring straits of Salamis. . There the Persians deter­
mined to attack them j but the narrowness of the straits 
rendering it impossible for their huge armament to act 
in concert, the Greeks contrived to throw it into con­
fusion, and utterly destroyed it. The shattered remains 
of tbis 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 j and finding'his bridge 
of boats broken by storms, was under the necessity of 
crossing the strait in a small fishing boat . 

. While Xerxes was suffering these disasters in Greece 
his confederates iu the west were equally unsuccessful. 
lIamilcar, the Carthagiuian general, was surprised and 
slain in his camp by Gelo, the Sicilian king, and his fleet 
and army totally destroyed. 

After the departure of Xerxes for Greece, Mardonius 
retired with the army to Thessaly, and then returning 
next year, and finding the Athenians still determined 
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 hiR communication with Thracy 
and Asia, and he retired to Breotia. There the Greek 
army, commanded by Pausanias, king of Lacedremon, 
and Aristides, the Athenian general, followed him, and 
came up with him near the city of Platrea; .where ~he 
Persian army was totally routed and cut to plel~es, WIth 
the exception of 40,?00 men whom Artab~zus, a 
Persian general, foreseemg how the battle was likely to 
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issue, withdrew early from the field, and brought to 
Byzantium, where they re-crossed the Hellespont into 
Asia. 

On the same day with the battle of Platrea, the com­
bined Gr'eek fleet attacked and destroyed the Persian 
fleet at Mycale, a promontory on the coast of ARia. 
The Persian ships wer'e drawn up on the shore, sur­
rounded by a rampart, and defended by a land army; 
but the Greeks forced the rampal't, 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 tbe east, 

Xerxes, on the defeat of his armies, retired from 
Asia and took refuge in Susa, the Persian capital. 
There he gave himself up to the greatest licentiousness. 
In the meanwhile, the Greeks were prosecuting the war 
against him with vigour and success and depriving him 
of his possessions. Cimon, the 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 him to death, 
B. C, 465, 

Artaxel'xes, surnamed Longimanus, who is believed 
to have been the Ahasuerus of the Book of Esther, suc­
ceeded him. He secured himself on the throne by putting 
to death Artabanes, and defeating his partizans. He 
then celebrated a great feast, on which occasion it was 
that Vashti the queen was repudiated and Esther, a 
Jewess, made queen in her stead. Towards the begin­
ning of his reign, th~ Egyptians revolted from him, 
being aided by a fleet and army of Athenians. 
Al'taxerxes sent an army against it; but it was defeated 
with great slaughter, and the remnant of it shut up and 
besieged in Memphis. Artaxerxes sent another army 
to raise the siege, in which he succeeded, having de­
feated the revolters. 

In the 17th year of ArtaxeJ'xes, and 458 B. C., Ezra, 
the Jewish priest and prophet .• now in captivity, obtained 
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probably through the interposition of Esther, an ample 
commission to return to Jerusalem, with as many Jews as 
chose to accompany him. Ezra immediately addressed 
himself to the work of bringing into order the little 
community over which he pI·esided. He revived the rites 
and ceremonies of the-Jewish church, according to the 
prescribed order; he settled and arranged the canon of 

, Scripture, and transcribed the Old Testament from the 
old Hebrew character, with had fallen into disuse, into 
the present Hebrew, or Chaldee character. This did 
not change in any respect the words of Revelation. It 
was not a greater alteration than writing or printing the 
Bible in the present Roman character instead of the 
black letter, whieh was in use when our present trans­
lation was made. He also 3nanged, or as some think, 
established the Synagogue service. Whilst 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 
Jerusulem were still in ruins, he was deeply affected, 
and procured, probably through the influence of Esther 
also, liberty to repair to Jerusalem, and to do what­
ever was necessary for completing the defences of the 
city. He arrived about eleven years after Ezra. 
Having made considerable progress in restoring the 
city and polity of the Jews, he returned at the 
appointed time to Persia; but almost immediately 
came back to Jerusalem a second time, when he found 
that abuses had again . b~gun to appeal'. The Sabbath 
was openly violated, and many of the leaders of the peo­
ple had married heathen wives: and he set himself, with 
renewed vigour, to correct these abuses. While these 
important opcrations were in progress at Jerusalem, 
under the direction of Ezra and Nehemiah, the cele­
bratod Peleponnesian war commenced between the 
Spartans and Kthenians. Artaxel'xes, although he was 
solicited by both parties for aid, seem to have declined 
taking either side. He sent an ambassador to Sparta; 
but before his return, Artaxerxes himself had died, 
B. C. 4.24. On his death, his succession to the kingdom 
was contested. Xerxes, his son, mounted the throne, but 
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reigned only forty-fhre days, being murdered by his 
brother Sogdianus. Sogdianus attempted to get 
another of his brothers into his power, whos~ name was 
Ochus, whom his father had made governor of IIyrcania, 
but Ochus, suspecting his brother's intention, raised an 
army, came against him, defeated and slew him, 
after he had reigned only six months and fifteen days. 
Thus he egtabJished himself Oil the throne, and took 
the name of Darius. He is that prince whom historians 
call 

Darius Nothus.-In his reign, Egypt revolted from 
Persia, and successfully defended itself during the life 
of Darius and the lives of some of his successors. In 
his reign also the temple of Samaria was built to rival 
that at Jerusalem, which increased the enmity between 
the two nations. Darius N othus sent his son Cyrus as 
governor to Asia Minor, and he gave such assistance to 
the Lacedremonians in their war with Athens, as enabled 
them to defeat the Athenian fleet, and to put an end to 
the war. Darius Nothus died about the time of the 
conclusion of the Peloponnesian war, B. C. 405. 

Artaxerxes, surnamed by the Greeks, Mnemon, suc­
ceeded him j but Cyrus, his brothel', who commanded 
in Asia Minor, instigated by an ambitious and unprin­
cipled mother, laid a plot to wrest the empire from him. 
The plot was 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 Greek army, and with it, and 
such other troops as he could raise in Asia, he marched 
against Artaxerxes. The two brothers met with their 
armies, at Cunaxa, in the province of Babylon, where 
Cyrus was defeated and slain. The Greek troops had 
remained unbroken, and now had no resource' but to 
a!tempt a retreat to their own country, in the face of a 
VictOrious enemy. Their general, Clearchus, fell by 
treachery into the hands of the Persians and was 
slain: and the command devolved on the' celebrated 
Xenophon, whose history of the retreat of the 10,000 
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Greeks to the shores of the Euxine, and thence to 
. Greece, is one of the most instructive and interesting 

. military histories extant. 
A new war breaking out w~h Sparta, which since the 

conclusion of the Peloponnesian war had ruled Greece . 
with a rod of iron, the Spartans invaded Asia Minor, 
and the Persian forces being unable to arrest their 
progress, Conon, an Athenian exile, advised" Artaxerxes 
to place a fleet at his disposal. The ad vice was 
adopted, and Conon, having organized a powerful con­
spiracy against the Spartans, came up with their fleet 
at Cnidus, and totally defeated it. He then obtained 
liberty to repair to Athens, and restore the fOl'tifications 

~ of 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 dissentions 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-

OChU8, his son, succeeded him, having cleared his 
way to the throne by the murder: of those of his 
brothers who rivalled him in the succession. These 
murders he soon followed 1W by an indiscriminate 
massacre of all the royal family, without distinction of 
sex, age, or character. On his accession, the western 
provinces revolted, but returned to their allegiance. 
Egypt had never been thoroughly subdued since the 
last revolt. N ectanebus was now king of that country. 
Ochus marching into Egypt, lost a large proportion of 
his army in the quicksands of Lake Sorbonis. He, 
however, succeeded in driving Nectanebus out of the 
kingdom. N ectanebus 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 EgypLIan, who 
accompanied him; and Oehus, not satisfied with sub­
duing Egypt, insulted its religion, killed the sacred ?ull, 
and ga\'e his flesh to his attendants. Bagoas determmed 
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to revenge this insult, and at length succeeded in poi­
soning Ochus. 

Arses, the youngest of the king's sons, was raised to . 
the throne by Bagoas; but not finding him sufficiently 
compliant, Bagoas poisoned him also, B. C. 338. He 
then brought forward a descendant of Darius N othus, 
named Codomannus, and placed him on the throne. 
()odomaunus took the name of-

Darius Codomannus.-Fearing that he might be 
treated by Bagoas, as Ochus and Arses had been, he 
put Bagoas to death, anu thus secur0d 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, 1 
and Alexander, the son of Philip, had combined t.he • 
whole strength of its various tribes, in a long threatenedi'.,: 
enterprise against that great, but ill compacted elllpire. 
The events that led to the downfall and death of Darius 
belong rather to the history of Greece than of Pelisa. 
We merely mention here, that Alexander passed over. • 
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 governor of that province. Thus fell 
Darius Codomannus, and with him the Persian Empire, 
B. C. 330, after it.had existed from the taking of Ba¥y-
lon, 209 years. -. . l 

We shall her6 pause, as we dId at the reIgn : of 
Hezekiah, and bring down the history of the other 
nations to the time of Alexander; when the whole 
political aspect of the world underwent a mighty revo­
lution. 

. GREECE.-It has already been noticed, under the 
hIstory of Persia, that Xerxes, succeeding Darius, at­
tempted to carry into effect his f!lther's schemes of 
revenge, and invaded Greece with an immense arlllament, 
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which ,vas totally destroyed in the llifferent battles of 
Salamis, Platrea, and Mycale. Aftl~r ihese victories, 
the Greeks continued still to carryon the war with 
Persia, chiefly by descents on their coasts, till peace 
was concluded, in the reign of Al'taxerxes,· the son of 
Xerxes." 

The Spartans were at this time the acknowledged 
leaders of the Greek confederacy, but their king, Pau­
sania~, carrying himself proudly and comtemptuously to 
the allies, they put themselves under the patronage of 
Athens. From this time the A thenians held the 
decided ascedency at sea, and over those Greek states 
and colonies which were approched by sea. At first 

, they used their influence with equity and moderation; 
: but gradually feeling their strenglh, they became more 
's'" haughty in their conduct, ana more dictatorial in ex-

acting the service of theil' aHies. The result was 
~ ,> that the allies of the Athenians eventuaIly became 
r ~subjects, from whom the Athenians regularly exacted 
... _ tribute; but they were impatient subjects, and ready 

to avail themselves of any opportunity to emancipate 
themsel ves. 

The Spartans eyed the growing power of Athens 
with jealousy, and were pl'epared to embrace tho fil'st 
plausible occasion of going to war with it. Such an 
ocqasion was not long wanting. The governmeut of 
Athens was yearly becoming more democratical, and 

E
e management of the affairs of the state faIling under 
e influence of demagogues; these, to obtain influence, 

I' retain it, were under the necessity of proposi~~ 
,~opular measures. Cimon, the son of t1: e .:~lebrat ~ J 

"" ' Miltiades, himself a great milital'Y leader, attai~"( to 
the chief influence in Athens; and being a m:! ,of 
immense property, lie secured his popularity by spend­
ing, it fl'eely among the people. Others, who followed 
him, had not the same means of bribing them; but 
they, to supply this detect, proJilosed to the people to 
take for themselves, the same mdulgellce out of the 
public treasury. TIley voted ~o themselves ?louey f~r 
attending on the great <:ouuCJls of ~he n~tlO~. TIns 
naturally threw the power over publIc affmrs mto the 
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handR of the most worthless of the people, whose ear 
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 popular, 
and to have most power. In these circumstances, 
nothing could exceed the folly, or the flagitiousness of 
many of the measures adopted by the Athenians. Thus 
corrupted, they became idle and dissolute; and were 
under the necessity of supporting themselves byexac­
tions made on other states. This roused the impatience 
and enmity of their allies; and the Lacedremonians, on 
the watch for an excuse to attack them, soon found one 
in the discontent of the Athenian subjects. 

These were the circumtances that led to the cele- .. 
brated' Peloponnesian war, which, for nearly thirty 
years, raged in Greece, with an animosity, a reckless 
barbarity, and regardlessness of public faith, scarcely 
to be paralleled in the history of any other country .• 
On the one side were ranged all the stated of Pel open­
nesus, except Argos and Aehaia, which were neutral; 
and all the states of northern Greece, exc,ept Thessaly 
and Acarnania. On the otber, the Athenians had with 
them the islands and maritime towm. At the head of 
the Peloponnei>ian party was Lacedremon, which was 
one of the most oligarchical-states in Greece; yet, such 
had been the oppressive conduct of republican Athens 
to all those states that were under its power, that th9 
Lacedremonians were enabled to )'epresent the war at 
one waged by them for the liberties of Greece. Thi 
war was carried on, at first, by inroads of the Pelopon- t 

nesians into Attica, which the Athenians, unable to • 
resIst, 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 description. This war, between the great 
patron of oligarchy on the one side, and of democracy 
on the other, kindled strife and civil war in many of 
those states of Greece, in which the parties were nearly 
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balanced. The oligal'chal parties manceuvred to brin<Y' 
their states into connexion with Lacedremon, that they 
might govern throu~h meallS of their influence; ancI 
the democratic parties wished, for a similar reason, to 
be connected with Athens. In some of these civil 
contest.'l, particularly in that which toek place in 
Corcyra, the scenes of treachery and cold deliberate 
cruelty were hideous beyond description. 

Several times, when one of the parties was reduced 
to straits, overtures of peace were made, but rejected 
by the opposite party; till, in the tenth year of the war, 
a temporary peace was concluded. It was, however 
only a breathing time, and the struggle soon recom~ 
menced. At this time, the affairs of Athens were con~ 
sider ably nnder the influence of a young man, one of 
the most r.markable characters of Grecian History,_ 
Alcibiades. He was of noble birth, of great wealth, 
gi'eat talents, most accomplished address; but artful, 
ambitious, profl!gate, and utterly destitute of principle. 
He was a pupil of the celebrated philosopher Socrates, 
who flourished at this time. Alcibiades, impatient of 
the narrow sphere of warfare in which the Athenians 
were engaged, prevailed on them to attempt a foreigll 
conquest in Sicily, holding out to. them many plausible 
reasons for the enterprise. He was put in chief com~ 
mand; but the people were jealous of him. He had 
enemies at home, who plotted against him in his 
absence. One result was, that he was removed from 
the head of the armament, and forced into exile; the 
next result was, that the expedition totally failed, and 
its failure involved the ruin of the Athenian fleet and 
army. The Atheni.an~ made powerful .ejft~ts for the 
maintenance of theu mfluence and theIr lIberty, and 
might probably have succeeded in recovering their 
prosperity, had not the commander of their fleet per­
mitted himself to be surprised in the harbour of ..Egos­
potamos in the Hellespont, by the Lacedremonian fleet, 
under Lysandel'; when the Athenian fleet was totally 
destroyed. This sealed the fate of Athens. The 
Greek Beet sailed to the unhappy city, blockaded it, 
ltnd at lenO't.h comp~))erl the Athenian9 to IInrrender. 

'" H 
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They then proceeded to demolish the walls, which 
opel'stion was conducted to the sound of musical instru­
ments-as if celebrating the recovery of the liberties 
of Greece. They also changed the constitution, and, 
instead of a republic, put it under the command of thirty 
of the aristocmcy j who are usually known by the 
designation of the thirty tyrants. These thirty oli­
garchists soon abused their power so much that they 
forced into exile a large proportion of the influential 
eitizens j and the people submitting with reluctance to 
their oppressors, the exiles under Thrasybulus, secretly 
assembled, obtained possession first of the port, and 
afterwards the city, and proclaimed anew the demo­
cratical constitution, B. G. 401. In the following year, 
Conon obtained a fleet from Artaxerxes l\1nemon, t.he 
Persian monarch, with which he defeated th~ Lace­
dremonian fleet j and afterwards sailing for Athens, he 
rebuilt the walls, and thus raised Athens to nearly, its 
former greatness. It was at this time that the Greek 
mercenaries engaged themselves in the service of Cyrus, 
the brother of Artaxerxes, to dethrone that mo~rch j 
in which expedition Cyrus was killed, and the Greeks, 
under Xenophon, performed their celebrated retl·eat. 
Meanwhile, the contests between the oligarchies and 
the democracies of the Greek states were proceeding 
with their usual violence. In the midst of one of these 
p,truggles in Thebes, two men of singular talents attained 
to the chief influence j placed their city, for a time, 
at the head of the affairs of Greece j and permanently 
changed the relative position of its different parties. 
These were Epaminondas and Pelopidas. The demo­
cratic party being predominant in Thebes, a war broke 
out between them and Lacedremon, jn which Epami­
nondas, by a change in the usual mode of conducting 
battlei, totally defeated the Spartan army with inferior 
force. This first of those battles, which broke thG 
power of Sparta, was fought at Leuctra, B.-C. a71. 
E.pamin,ondas afterwards invaded the Laconian territory, 
ravllged the country, and built a city in the neighbour­
hood Qf Sparta, which he called Messena and gave it to 
the Messenians, whom the Spartan. bad kept for several 
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centuries in the most rigorous bondage. This proved 
aJl effectual curb on the power and prosperity of Lace­
dremon. The war still continuing, Epaminondas again 
entered the Peloponnesus, and again defeated the 
Lacedremonians, near Mantinea, B. C. 361. Thus the 
Spartans were deprived of that preponderating influ­
ence which they had exerted over the affairs of Greece 
for nearly 500 years j but Epaminondas was himself 
killed at that battle; and, with him, vanished the power 
oCThebes. ' 

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 favour;l.ble 
opportunity of interfering with its affairs. By a series 

"6f able manoouvres, partly military, and partly diplo­
matieal, he gradually extended his influence, till he was 
elected general of the combined Greek army. It was 

>to resist his growing influence, that the celebrated 
Demosthenes exerted his unexampled eloquence. At 
I~llgllh Athens and Macedon came into direct conflict 
with pne another; and the result was, that the Athenian 
army was defeated at Chreronea. This battle, which 
annihilated for ever the independence of the Greek 
states, was fought, B. C. 338. 

Philip was now the first potentate of Greece, and 
began almost immediately to make preparations for in­
vading P~rsia 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 j but a skirmish 
taking place between .his tr~ops and the Thebans, 
before the walls of the CIty, whICh brought on a general 
engagement the Thebans were defeated and fled. The 
troops of AI~xander, following closely, entered the city 
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within the city without any control, and many of them 
belonging to cities over ~hich the Tbebans had do­
mineered with the utmost pride and insolence, began 
an indiscriminate 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 j and enabled Alexander to carry for­
ward his scheme of the invasion of Persia, without in­
terruption. 

Alexander then crossed the Hellespont, B. C. 334, 
into Asia Minor. There he was met bi the Persian 
troops, whom he defeated at the passage of the Grani­
cus j and thus cleared his 'Yay to the possession of the 
whole of Asia Minor. After arranging the affairs of 
Asia MilloI', he proceeded towards Syria, and crossing 
Mount Taurus, encountered the Persian army, under 
Darius Codomannus, at Issus, and totally defea,ted 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 j 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 pre­
paring an army to resist him. The two armies met at 
Gaugamela, near Arbela, on the east of the Tigris'; 
where the Persian army was again defeated,-and thus 
the fate of Asia was decided. Darius fled to Ecba­
tana, and afterwards to Bactria, where he was assas­
sinated. 

Alexander then took possession of Babylon.· He 
afterwards occupied himself in subduing some' of the 
neighbouring tribes. He crossed the Indus, and gained 
some victories over the people that inhabited these 
regions. But here his soldiers mutinied, refusing to ac­
company him further, so that he was under the n"eces­
sity of returning westward. He came to Babylon, 
where he died of fever, supposed by some to hare been 
occasioned by poison, B. C. 823. 



ROMK.-From the time that Rome became a repub. 
lie, its history, for several centuries, is occupied chiefly 
by dissen~ions, similar to those in Greece, between the 
patricians or nobles, and the plebeians1n' people, and by 
wars for supremacy, with the neigh houring states. The 
general tendency of the movements that were taking 
place in the city was towards a democracy. The pa­
tricians had assumed to themselves the exclusive gov­
ernment of the people; but the people, as they came to 
understand tlieir 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. ~f ~o~e; an.d the patricill;ns were reduced 
to the humlhatmg necessity ofproposiUg terms to the 
plebeians. . 

';fhe chief incident of importance, in this part of Ro-
. man bistory, is the invasion of the Gauls. Bremius 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 canie 
to a battle, near the city of Rome. The Roman army 
w'as entirely defeated, 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 tbe reign of Artaxerxes Mnemon, king of 
Persia. It was not till the year 256 B. C., that the 
Romans were masters of all Italy. 

, CARTHAGE:-Tbis city was still growing in opulence 
and power. It was busily engaged in attempting ,to 
make conquests-the chief object of its military opera­
tions being Sicily. The object of the Carthaginians 
was to obtain po~session 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, 
fl'Ustrated every attempt of Carthage, powerful as she 
was, 'to enslave them. 



150 

FROM THE DEATH OF ALEXANDER, B. C. 828, 

TO THE BIRTH OF CHRIST. 

Alexander, having died a young man, left no children 
capable of assuming the government of his empire. 
This circumstance immediately led to cabals and in­
trigues among his principal officers-the object of 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's 
children, with one of the Macedonian generals for his 
protector; the provinces being distributed among other 
generals as governors. The central government, how­
ever, wanted strength to keep the governors in subor­
dination. Every ODe soon sought not only to make 
himself an independent prince, but to seize on his neigh­
bour's territory. Then followed a scene of confusion, of 
treachery, and of bloodshed, such as the world has 
scarcely ever witnessed. One of the first results was 
that the whole family of Alexander were successively 
murdered. Olympias, his mother, the wife of Philip, 
perished by the hand of the executioner. At length, 
after nearly all of the generals of Alexander had fallen 
in battle, or had been murdered, the result of the 
struggle was the partition of the empire into four 
kingdoms, as predicted by Daniel the prophet. To 
Ptolemy Lagus were allotted Egypt, Lybia, Arabia, 
Crelo.Syria, and Palestine. To Cassander, the son of 
Antipater (whom Alexander had lett in Greece, to 
watch over his interests there,) were allotted Mace-' 
donia and Greece. To LYilimachus, Thrace, Bithynia, 
and some other Asiaatic provinces; and to Seleucus, all 
the other 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 the~, till they were all swallowed up by the 
Roman em l'ue. ' 
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SYRIA.-The arrival of Seieucus at Babylon, B. C. 
812, to take possession of the eastern provinces of 
Alexander's empire, after having been obliged by 
Antigonus, to flee to Egypt, is called the era of the 
Seleucidre, which word means the descendants of 
Seleucus j and was the era which was long in use in 
the east for computing time. 

Seleucu8 was a prince of great talent, and much 
beloved by his subjects for his great clemency. He 
was at war with Antigonus, as soon as he came to thQ 
throne; and at length succeeded in defeating and 
slaying him in ba.ttle, at Ipsus. He and Lysimachus 
were now the only surviving generals of Alexander. 
When both were about seventy years of age, they 
went to war with one another, and Lysimachu8 was 
slain. Soon afterwards, Seleucus himself was treacher­
ously murdered. Seleueus built many citiePo, 16 of 
which he named Antioch, after the name of his son, the 
most celebrated of whieh was Antioeh in Syria on the 
Orontesj several he named Seleucia, from his own 
name, and several Apamia, from the name of his wife. 
Seleucus was succeeded by-

.Antiochu8 Soter, who reigned 19 years, and was 
succeeded, B. C. 261, by his son,-

.Antiochu8 IL, or The08.-Having divorced his wife 
Laodice, for Berenice, daughter of Ptolemy, king of 
Egypt, and on the death of Ptolemy, having put 
away Berenice, and taken back Laodice, the latter, 
to secure herself from further disgrace, poisoned him, 
and raised her son~ Seleucus, to the throne, B. C. 246. 

Seleucus IL, or Callinicutl, with his wicked mother, 
then put Berenice and her son to death; which 80 

enraged her brother, Ptolemy, that he invaded the 
dominions of Seleucus, and getting Laodice" into his 
hands, put her to death. Seleucus embarked in an 
expedition into Parthia, whero he was defeated, taken 
prisoner, and, after four years' captivity, died. He was 
succeeded by-

Seleucu8 IIL, or Ceraunu8, who, after reigning one 
year, was poisoned by two of his officers. 

Antiocku8, surnamed the Great, succeeded him 
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His reign was a continued series of \,urs with the 
neighbouring princes, particularly Ptolemy Philopator, 
king of Egypt, and Arsace~, king of Parthia, which led 
to no important or permanent result; His reign is 
1'emarkable for having first given occasion to the 
Romans to interfere in the affairs of the east. Ptole­
my, king of Egypt, dying and leaving a son only five 
years old to succeed him, Antiochus formed a con­
spiracy with Philip, king of Macedon, to seize on his 
dominions. Upon this, the Alexandrians sent to Rome 
for protection, which was readily granted j and Anti­
ochus was required, on the authority of the Roman 
republic, to desist from his attempt on Egypt. Anti­
ochus, afterwards, on the advice of Hannibal, the cde­
brated Carthaginian genel'3l, made war with the Ro­
mans j but was ultimately defeated, and. was obliged to 
purchase peace on the most ignominious terms. Anti­
ochus was afterwards slain, when he was attempting to 
rob the temple of Jupiter at Elymais. 

Seleucus IV., surnamed Philopator, succeeded him, 
B. C. 187. After a reign of twelve yearS" he died, 
leaving his throne to-

Antiochus IV., surnamed Epiphanes, one of the most 
blood-thirsty and barbarous tyrants that ever disgraced 
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 am­
bassador drew a circle around him, and insisted 
on receiving an answer before he should leave that 
spot. It was this prince who, by his outrageous perse­
cution of the Jews, drove them to exasperation j 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 j on \\11ich, he hastened back to 
~evellge himself upon them, but died miserably on his 
Journey. 

After his death, the Syrian throne fell a prey to a 
Buccession of usurpers and impostors, who rapidly 
followed one another, and whose names it is not 
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neces-o;ary to record. The last of them was Antwchu8 
Asiaticus. In his reign, Pompey, 'the Roman general~ 
overran his dominions, and reduced Syria to a Roman -
province, B. C. 65. 

EGYPT.-Ptolemy Lagus, afterwards Sot", who ob· 
tained as his share of Alexander's empire, Egypt and 
the neighhouring countries, reigned 39 years. He 
greatly embellished the city of Alexandria, which he 
maue the 'capital of his dominions. He was, like 
8eleucus I., the best of his race. He died about 284 
years B. C., and was succeeded by-

Ptolemy Philadelphus.-The most important events 
of the reign of this prince were, his founding the 
celebrated Alexandrian lill\~arYi his causiug the Sacred 
Scriptul'es 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 executing it; and his 
opening a port on the western side of the Red Sea, 
by which he drew the commerue of ·the east from 
Tyre, to Alexandria, his capital. He was the first 
Egyptian king who entt:red .into an alliance with the 
Romans. 

Ptolemy Euergetes.-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 Syria, he proved successful i 

. and G'1'eatly enlarged his dominions towards the east. 
lIe also extended his kingdom southward on both 
sides of the Red Sea, even to the straits of Babtllman­
del. He died in the 27th year of his reign,.B. C. 221. 
During these reigns, the Jews enjoyed at Alexandria, 
the same privileges with the Macedonians i and this 
induced great multitudes ofj that nation to seUle there. 
Plitllemy EueJ:getes was succeeded by"",",: . 

PfJotemy Philopator, who began hls reIgn by the 
murder of ,his brother Magas, and then gave himself 
up to universal licentiousness. His kinguom fell iut.o 
eonfllSiolil, land coutinued so.until.hisdeath, B.C. 204, 

1I2 
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Too Jews were threatened in this reign with extirpation, 
for refusing 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 tne 
Carthaginians, and forced them to humiliating terms of 
peace; and the young king was, as has already been 
mentioned, threatened by the kings of Syria and 
Macedon j but the Alexandrians plaeed him under the 
protection of the Romans. Ptolemy, on coming of 
age, by his mal-administration, dl'ove the Egyptians 
into rebellion. He, however, crushed the rebellion; 
and after having granted terms of peace to the 
revolted nobles, put them all to death. He was Boon 
after poisoned, B. C. 181, and thus left his dominions 
to-

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

Ptolemy Physcon to the throne.-Ptolemy Philome­
tel', however, recovered his liberty; and the two brothers 
at first united in opposition to Antiochus Epiphanes, 
who was seeking an opportunity of :wailing himself of 
the distracted state of the kingdom, to obtain possession 
of it. Antiochus then proposed to invade Egypt; but 
was prevented from doing so by the intervention of 
the H.omans. 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 Libia and Cyrene. Philometer was 
slain in battle with Demetrius, king of Syria, and 
Cleopatra, his queen, attempted to secure the kingdom 
for her son; but l~hyscon making pretensions to it, he 
married her, and then murdered her son in her a1·mB. 
The remainder of his reign was a continual series of the 
most revolting crimes. He died, B. C. 117, and was 
succeeded by-
l Ptolemy Latkyrus.-Cleopatra, mother of Lathyrus, 
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attempted to govern him and the kingdom at the same 
time; but finding him not sufficiently tractable, she 
instigated the Alexandrians to drive him from the 
throne, and to place his younger brother, Alexander, 
upon it. He, finding his mother's dictation insup­
portable, caused her to be murdered. He was the_n 
dl'iven from the throne by the people, who would not 
have a matricide for thei!' king; and Lathyrus was 
recalled. Thebes was one of the cities which had 
rebelled against Lathyrus, and it continued to resist 
him; but, after a three years' siege, he took it, and 
gave it up to plunder and devastation; so that it 
never afterwards recovered its former influence and 
splendour. On the death of Lathyrus, he was succeed­
ed by-

Alexander IL, 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, but nineteen days 
afterwards 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 Romau general. 

_ He soon afterwards died, leaving all his rights to the 
Roman people, declaring them to be the- heirs of his 
kingdom. 

Ptolemy Auletes was heir to the throne; and en­
deavoured to obtain possession of the kingdom. by the 
consent of the Roman Senate, among whom he ex­
pended lal'a'e sums of money. After many disappoint­
ments, he :t 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 conspicuous 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 
empire. 
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In the other two kingdoms, namely THRAOE and 
MACEDON, into which Alexander's empire was divided, 
no events affecting the general history of the world, 
took place, except such as were connected with the 
history of Rome, till they were both swallowed up in 
that. all-absorbing empire. We, therefore, proceed to 
give a brief view' of the history of-

ROME, from the age of Alexander, till tbe advent of 
the Saviour of the ,\V orld. The last and most fOl'mida-­
ble enemy that the Romans met with, in theil' 
wars to obtain the sovereignty of Italy, was Pyrrh~ 
king of Epirus. He was brought into Italy by the 
Samnites and Tarentines, to assist them against the 
Romans; and it was not till after a six years' war, that 
the Romans were able to expel them. Pyrrhus was 
killed at the siege of Argos, B. C. 272 ; after which, 
the unsubdued states of Italy submitted to Rome. 

Soon after this, the Romans were engaged in the nl'st 
war with the Carthaginians; ustially called the first 
Punic War, from the Carthaginian name, Preni, or 
Phrer.i, which they had, as being descended from the 
Phrenicians. This war was occasioned by the C&r­
thaginians baving possession of part of Sicily, and 
grasping at possession of the rest. The Mamertinel 
having been defeated by Hiero, king of Syracuse, and 
reduced to great distress, bad resolved to surrender the 
city of Messina to him; whim Hannibal, the Cartha­
ginian general, 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 ,val' continued 24 years; and ended in the 
Romans obtaining possession of Sicily, and forcing the 
Carthaginians to conclude a peace on very disadvanta­
geous terms. 

The interval between the first and second Punic 
Wars, was occupied in subduing sOlDe tl'ibesof Italy 
that had revolted; and also in taking possession of 
Corsica, Sardinia, and Malta. The second Punic War 
was purposely proyoked by the younger Hannibal, now 
general of the Carthaginian army. He found a pre-
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text for attacking Saguntum, a city in alliance with 
Rome. The Romans remonstrated, but in vain, and 
wal' was the consequence: Hannibal, having taken 
measures for securing Africa and Spain, crossed the 
Pyrenees, and then continued his march to the &hoo"3. 
This he passed, in the face of some opposition from the 
Gauls; and then, scaling the Alps with his army he 
descended ioto the plains of Italy. There, by a series 
of able measures, military and diplomatic, he main· 
tained . himself for 16 years, defeated the Romans 
in several pitched battles,-namely, at Ticinum, at 
Trebia, at Thrasymene, and at Cannre; and brought 
Rome itself into the most imminent danger. Had he 
been supported by his country, as its interests required, 
he probably might have turned the scale permanently 

. in its favour. But an envious faction ·at home refused 
him the necessary supplies; and for a considerable 
time, he could do little more in Italy than maintain 
his gl'Ound. At length Scipio, the Roman general, 
afte1' defeating the Cal'thaginian foi:ces in Spain, 
passed over to Africa, and threatened Carthage itself. 
Hannibal was then recalled to defend his native city. 
He left Italy with regret, and contrary to his own 
judgment. He encountered Scipio at Zama j but his 
army consisting chiefly of mercenaries, was unequal to 
the arlDy which Scipio commanded, and was defeated, 
B. C. 196. Peace was then made on terms for Car- , 
thage still more humiliating. 

The Romans, however, were not satisfied with 
humbling this rival republic. It was a favourite maxim 
with some of their statesmen, that. Cal·thage should be 
overturned. An opportunity soon occurred of re· 
newing hostilities. The Carthaginians were anxious 
to avoid war, and made many 'extraordinary conces·· 
sions; but nothing would satisfy the Romans. They 
proposed that Carthage should be destroyed, and. a 
city, to accommodate the inhabitants, built 10 miles 
inland. This proposal drove the Carthaginians to 
despair, and they determined to resist to the utter­
most. The city was besieged j the people defended 
themselves with the greatest resolution, but, being 
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betrayed by one of their own citizen!!, the city W88 

taken by storm and destroyed, B. C. 146. 
The manner in which the Romans were led to inter­

fere in the affairs of Egypt, on the accession 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 re:mmed their authority over 
Greece. An effort was made by a confederacy among 
the Greek states, called the Achrean league, to assert 
their libertie~; but, in consequence of their mutual 
jealousies, and want of good faith they never shook 
off the shackles in which Philip, the father of Alex­
ander, had bound them. At length, the ambition of 
the Macedonian king induced him first to enter into 
a league with Hannibal, and afterwards to engage 
in an enterprise against Egypt, which was under the 
protection of the Romans. These aggressions, together 
with an application for protection from Athens, induced 
the San ate to declare war against Macedon, B. C. 200. 
This contest lasted four years, when Philip, having 
been defeated by the consul Flaminius, agreed to -
peace. Philip died, B. C. 179, being in the interval 
betwen the second and third Punic Wars, and dur­
ing the reign of Antiochus Epiphanes, king of Syria. 
Perseus, his son, succeeded him, and immediately 
began to make preparation for war with Rome. The 
Romans, anticipating him, sent an army against Ma­
cedon. Perseus at first defeated the Romans; but was 
ultimately defeated by the consul, Paulus .Ai:milius. 
When the Romans first defeated Philip, they pro­
claimed freedom to Greece; and the infatuated Greeks 
exulted as if they were really free. They seem to 
have forgotten that, by receiving their freedom from 
Rome, they put it in the power of Rome to take it 
away. Accordingly, in the .ame year that the Romans 
destroyed Carthage, their Consul, Mummius, destroyed 
Corinth; and reduced Greece to the rank of a Roman 
province, B. C. 146. 

Not long after this, a contest commenced between 
tbe patricians and plebeian!!, which ended not, till it 
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Gracchus, a tribune, proposed to revive the Agrarian 
or Sempronian law, by which no citizen was permitted 
to hola. above 500 acres of conquered lands. This 
attempt so irritated the senatol's, that during the 
tumult of an election, they assassinated Gracchus and 
300 of his partizans. His brother Caius Gracchus, 
when tribune, made a similar attempt; and on his 
retum to a private station, was persecuted to death. 
Thus was begun, by the senators, that system of 
persecution which very soon feU most heavily upon 
themselves. In the meanwhile, however, the republic 
continued to be successful in its foreign wars; and 
country after country was annexed to the empire by 
conquest, or by treaties, or by the bequests of sovereign 
~~~ -

The next important transaction in which the Romans 
were engaged was the war against J ugurtha, king of 
Numidia. He hd come to the throne by the murder 
of his uncle's sons, Hiempsal and Adherbal. An ap­
peal was made to the Romans against the treachery 
and oppressions of J ugurtha; and they made war on 
him, and ultimately took him prisoner, and brought 
him to' Rome, where he was strangled in the prison. 
In this war, the celebrated Marius first distinguished 
himself. 

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

But the ambition and revengeful spirit of Marius 
brought innumerable calamities 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 called 
because it was a war of the Italian states upon Rome, 
provoked by the operation of the Agrarian law. It 
lasted three years; and, after a slaughter of more than 
300,000 men, the Senate suc:ceeded in putting a stop 
to it, by granting, in part, the demands of the allies, 
B.C. 8'1. 

The next important war in which the Romans were 
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eng-aged, was that with Mithridates, king of Pontu!!. 
This prin~e obtanied possession of Phrygia, by bribing 
one of the Roman generals. He was driven out of it 
by Sylla; and this expulsion laid the foundation ()f 
determined enmity to the Romans. He proved. one 
of the most formidable enemies they ever had. He 
was, how~ver, subcued, and forced to sue for peace. 
But this wal' was the occasion of more dis!l"Strons conse­
quences to the state than the resistance of Mithridates. 
SyIla and Marius contended for the privilege of con· 
ducting the war, which was likely to prove lucrative. 
Marius gained the popular interest,and 'Was appointed 
to the command; but 8ylla marched to Rome, with six 
legions, proscribed Marius, and eleven of his adherents, 
who fled. Sylla, now deeming himself secure, returned 
to prosecute the war with Mithridates; but Marius 
returned to Rome, massacred a great number of citizens 
and distinguished senators, and abrogated the Jaws of 
8ylla. Marius then caused -himself to be .elected 
consul with Cinna; but survived his election only six--
teen days. . 

Italy, on 8ylla'8 return, became the theatre of civil 
war; in which Carbo the Consul, and the younger 
Marius, were slain. Sylla, every where victorious, 
entered Rome in triumph, trampled on the laws, pr~ 
scribed 80 senators, and several thousands of citizens, 
and gave up his enemies to military execution. Julius 
Cresar, who was nephew of Marius, narrowly escaped 
the carnage, while Pompey was .a zealoU5 partizan of 
Sy11a. Sylla died, B. C. 78. 

The civil war continued, and also a servile war, 
against about 40,000 rebel slaves, raged. Pompey so 
much distinguished himself intheee wars, that ,he was 
vested-with the supreme command of the RQJJlaD army, 
and sent against Mithridates, king'ofPontus, whom he 
subdued; and carrying the war beyond Pontus he 
subdued Armenia, Syria, and Palestine.. From \hese 
conquests he returned to Rome, B.C. 6a. 

Meanwhile, Juli~s <;resa~was signalizing -himself in 
the west: . Ret~rm~g In tl'n~mph from Spain. he fOOlld 
Rome di~lded Into two faetIOns jt.he one attached to 
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Pompey, the other to Crassus, who was the richest of 
the citizens. These men, Cresar had the address to 
unite and to bring to- an agreement to form a tri­
umvirate with him, the object of which was, to divide 
the government among themselves. They accordingly 
partitioned the provinces among them; Pompey taking 
Spain ; Crassu~, Syria; and Cresar, Gaul. 

Crassus, on entering on his province, made war on 
Parthia; and was defeated, and slain. This, broke up 
the triumvirate; for Pompey and Ca'sar cominO" into 
direct collision, a contest immediately. arose,'" who 
should be at the head of the states. Pompey had chief 
influence of the 'senate, Cresar among the soldiers. 
Cresar marched to Rome, and forced Pompey to retire. 
Pompey went to Greece, where he raised an army 
to withstand Cresar. Thither Cresar followed him, anu 
encountering" him at Pharsalia, totally defeated him. 
Pompey fled to Egypt, where he was treacherously 
murdered, Cresar, after this battle, overran Egypt, 
SYI;a, and Pontus, and then returned to Rome. 
Pompey's party was not yet extinct; one portion of it 
was in Africa. Thither Cresar ,rent and defeated it. 
Another part of it was in Spain; thither he next led 
his army, and overthrew .it. He then returned to 
Rome, where he was greeted by the acclamations of 
the citizens; but, almost immediately afterwarcl/;, was 
assassinate<l in the senate-house, at the foot or Pom­
pey's statue, 

His death rekindled the flames of war. The senate 
had its interests to promote; Anthony, master of the 
horse, had his; and Octavius, Cre3ar'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 Cresar 
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 kniO"hts being included in this proscription, it 
soon filled Rome with bloodshed and telTor. The 
h·iulDvirate theu proceeded to subdue the cOllspil'ators 
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against Cresar. Th& contest was decided in Greece, 
the last decisive battle being fought at Philippi. After 
the death of the conspirators, the triumvirs divided the 
Roman empire among them. Anthony, by this par­
tition, went to Egypt, to govern the eastern kingdoms, 
There he met with the notorious Cleopatra, Rnd was 
so facinated by her, that he ceased from that time to 
attend to his own interests with energy. Meanwhile 
Octavianus whose unceasing aim was to centre the 
l'Iupreme power in his own person, easily found means 
to undermine Lepidus, to deprive him of all authority, 
and force him into banishment, where he died in 
obscurity. He then contrived to quarrel with Anthony. 
The pretence was the insult which Anthony had offered 
to his sister, whom he had married, and then deserted 
for Cleopatra. The war was decided by a naval 
engagement at Actium, in which Antony was defeated. 
He fled to Egypt, whither Octavianus followed him; 
and finding it impossible to retrieve his affairs, he put 
himself to death. Cleopatra, also, after a fl'Uitles8 
attempt to gain Octavianus, caused herself to be bitten 
by an asp, and died. Octavianus thus became sole 
monarch of the Roman empire, B. C. 2'1; and received 
from the senate the title Augustus, by which title he 
is usually known. Augustus having firmly fixed himself 
in the sovereign authority, his ferocious character 
!Seem. greatly to have softened; and he employed 
him~elf sedulously in promoting the welfare of his 
empIre. It was in the 23rd year of the reign of Augustus 
Cresar, \vhen the empire was in profound peace, that 
the Saviour of the World was born at Bethlehem. 
The Christian era began four years later. The reason 
of this was, that the birth of the Saviour was not used 
as an era for the computation of time till some cen­
turies afterwards; and in computing 'the time back­
w,ards, a mistake was made of four years; 80 that his 
bJl·th really took place in the year of the world 4000; 
although, in consequence of this error, the Christian 
era corresponds to the year of the world 4004. 

JUDEA.-The only country besides Rome whose 
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aft'lJirs during this period it is necessary to notice, ill 
Judea. After the death of Alexander, the Jews fell 
under the dominion alternately of the Egyptian and 
Syrian kings, as the one or the other were able to take 
possession of Palestine. Judea was consequently, 
during this period, almost constantly the theatre of 
war. Antiochus Epiphanes, on his accession to the 
throne of Syria, B. U. 175, being much in want of 
money, received an offer of 350 talents from Jason, the 
brother of the high priest, on condition that he should 
be made high priest instead of Onias, and that Onias 
should be confined for life at Antioch. This contract 
was completed. Jason entered on the office, and 
being a zcalous admirer of Greek customs, 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 Menelaus, another 
brother, who ofiered 300 talents more, for the high­
priesthood. A report afterwards reached Jerusalem, 
that Antiochus was dead. The people could not 
refrain from expressing their joy, which coming to the 
ears of Antioch us, he entered the city, and put to 
death, it is said, 40,000 of the inhabitants, and sold 
as many more for slaves. Some years afterwards, 
AntiochuB having been mortified by the Romans, 
resolved to wreak his vengeance on the Jews, and sent 
his general with the most sanguinary orders to put an 
end to their religion. A scene of carnage then com­
menced that has hardly any pal'alled in history, till the 
people "fere driven to desperation; when a priest 
named Mattathias collected a small body of resolute 
men, and after many struggles, succeeded in driving 
the Syrian army beyond the borders of the kingdom. 
He was succeeded by his son, the renowned Judas 
Maccabreus, who defeated the Syrians in five pitched 

. battles, and baffled all their attempts to recover Pales­
tine. Antiochus was in Persia whilst this revolution 

- was takinO' place in Judea. Mad with rage, he hastened 
back bre~thing out slaughter and destruction against 
the Jews, when he was seized with a mortal disease, 
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and aied at Tabro, a town on the frontiers of Persia 
aud Babylonia. The Syrian generals renewed the war, 
'acid were defeated repeatedly by Judas, who was at 
length slain in battle, B. C. 161, and was succeeded by 
Jonathan his brother. Jonathan conducted the affairs 
of the nation with the same prudence and, success, till 
he was treacherously lDUI'dered. He was succeeded 
in the command by his brother Simon j who, after 
governing wisely for some years, was murdered by 
Ptolemy, \\'ho had married his daughter. Simon was 
succeeded by his SOI1,- : 

John lIyrcanus, who took the title ofkil'lg. He was 
the first king after the captivity j and in his reign, the 
na,tion rose to greater prosperity than it had enjoyed at 
any period since the restoration. On his death, B. C. 
107, he was succeeded by- , 

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

Alexander Janceus, B. C. 1,05, who made some co~­
quests to the ea~b, ard of Jordan. Returning from hIS 
conquests and triumphs, he gave himself up to luxury 
and dissipation j and brought upon himself diseases of 
which he died. He was succeeded by-

Alexandra, his wife, B. C. 78, during the contests of 
Mithridates, king of Pontus, against the Roman power. 
Iu her .reign, the Pharisees having obtained her ear, 
rose to mfluence, and persecuted the party that was op­
posed to them. She died B. C. 70, and was suc-
ceeded by- , 

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

Aristobulus, his younger brother. It was in the con­
test between these two brothers, that Antipater, an 
Idumman proselyte, and the father of Herod, the first 
of that. name, came into notice. Under pretence of 
S~lppOl',tmg the,cause of Hyrcanus, he contrived to ingra­
tIate lllmself wIth the Romans and after Jerusalem was 
taken by Pompey, B. C. 63, i~ th~ war that ensued be­
tween Cresar and Pompey, Antipater found an oppor-
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result was, that-

Herod, his son, was made king of Judea, by Mark 
Anthony, B. C. 40. He became one of the most furious 
blood-thirsty tyrants whose names stain the page of 
history. He had married the daughter of Hyrcanus, 
through whom his family enjoyed all its dignity and in­
fluence. Becoming jealous of the rank which he 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 hOllour of 
Augustus Cresar. He built a stately palace on Mount 
Zion; he also built the city of Cesarea; which name 
was given to it also in honour of Augustus. But his 
most celebrated work was the rebuilding of the temple 
at Jerusalem, on a: scale of great magnificence. It was 
towards tho close of his reign that the Lord Jesus 
Christ was born at Bethlehem; on which occasion he 
caused all the infants in Bethlehem, under the age of 
two years, to be massacred in cold blood, in the hope 
that the new-born Messiah would perish among them. 
He soon after died himself, in extreme torture, leaving 
his dominions divided among his four sons j who, from 
their inheriting a fourth part of the kingdom, were called 
Tetrarchs. One of these sons was that Herod, Tetrarch 
of Galilee, who put to death John the Baptist, and who 
derided our blessed Lord, when he was sent to him by 
Pilate, the Roman governor. Archelaus had Judea for 
his province j but incurring the enmity of his subject~, 
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
lem j except for a few years, during which, by the fa­
vour of Caligula and Claudius, that Herod reigned, who 
put to death the apostle James, and imprisoned Peter j 
and who, after a vain-glorious speech, was smitten with 
the diseases of which he died. Agrippa and Bernice, 
before whom Paul pleaded his cause, while Festus was 
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Roman governor, were also of the same family. Agrip­
pa reigned, however, not over Judea, but over some of 
the neighbouring districts. 

MODERN mSTORY. 

That portion of the history of the world, which fol­
lowed the birth of the Lord Jesns Christ, may fitly be 
called Modern History; because the institutions of the 
eJllpire of Rome, which then had reached its height, 
still continue to influence the western world; and par­
ticularly because that great revolution of religion, and 
generally of the human mind, which then commenced, 
has continued to advance, and, in the present day, is 
proceeding with unabated or rather renewed vigour. 

This portion of history, like that which preceded it, 
from the creation of the world, might also be regarded 
as distributed into periods of 500 years by remarkable 
eras. The first period of 500 years after the Christian 
era is marked pretty nearly by the reign of Justinian 
and the fall of the western empire. The second perilild 
is marked by the reign of William the Conqueror, and 
the settlement of the Gothic nations. The third i8 
marked by the discovery of America, the fall of the 
eastem empire, and the Reformation. These divisions, 
however, do not suggest the leading revolutions in the 
history of the world, since the birth of Christ. We 
rather therefore adopt the following eras as our rest­
ing points. The dates are given in round number!!. 
I. The era of Constantine, marked by toleration of 
Christianity, and the division of the Roman telTitory 
into the Eastern and 'Yestern empires, A. D. 800. II. 
The rise of Mahomet, A. D. 600. IlL The Crusades, 
A. D. 1100. IV. Charles V.of Germany and the dis-
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covery 0 me'nca, A. D. 1500. And V. Bonaparte, 
and the French Revolution, A. D. 1800. . 
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~.D·I ERAS. I 01 ~ I PRINCIPAL PERSONS OR EVENTS IN EACH 
t3.... CENTURY. 

o I JESUS CHRIST. I I Jesus Crucified under Tiberius, Emperor, A.D. 33 
to 1st Jerusalem destroyed by Titus, A. D. 70. 
100 Persecution of Christians. 

~I I I TraJan, Em:8ieror. 
~ 2nd Antoninus 'u~ Emperor. 

Persecution of hristians. 
201

1 ~o 
I 1 Pertinax, Emperor. 

3rd Dioclesisn, EmEeror. 
Persecution of hristians. 

801 I CONSTANTINE. 1 I Persecution ceases, A. D. 313. 
to 4th Constantinople bUllt, and Empire divided. 
400 
401

1 ~o 
I I Rome plundered by Alane th~ \.:iotll, A. .0. 410. 

5th Attila, King of the Huns. 
Western Empire overturned by Odoacer, A.D. 476. 

601

1 
16th I Justinian, Emperor of the East. Belisarius. to 

600 N arses defeats the Goths in Italy. 

601

1 

MAHOMET. 
17th 

1 Mahomet's tIi~ht, or Hegira, A. D. 622. 
to Caliphate esta Hshed. 
700 Saraeenic ·conquests. 
701

1 

I I Saracens defeated. and their pro~ress sto~ed bt· 
to Sth Pepin, King of I<'rance. Charles. arte. 
800 Charlemagne. Western Empire revived. 
801

1 I I England united in one Monarchy. 
to 9 Danes invade England. 
900 Alfred. 
001

1 
1 10th I N ormaus establish themselves ill France. to 

1000 Hugh Capet, King of France. 

1001

1 

I I Canute, first Danish Kinl of En~and. . 
to 11th William the Conqueror, iug of ngland. 1066. 

11011 CRUSADES. Crusades commence. A. D. 1095. 

1~11 I .1 Helll~ 11. of J..llglallu, receives the .ullmission 01 
12th t e Irish Kings. 

2CJIT Saladin. Sultan of Egypt. A. D. 1198. 
201

1 

I I Mll4l'na Charta, signed t King John,1215. 
to 13th Zengis Khan overruns ia. 

1300 Rise of Ottoman Empire. 
1301

1 

I 1 Battle of,Bannockburn/13I4. 
to 14th 'famerlane overruns AlIIA. 
400 Henry IV. u"urps the EU8:lish Throne. 

It:ll 
1500 

I r l'rinting ilwented. A . .0. 1440. 
15th Constantinople taken bbthe Turks, A. D. 1463. 

America discovered, A. . 1492. 

1:11 
CHARLESV. 1 I Henry V n., King of England. 

16th Reformation. 
1600 !lllzabe~h.!._Defeat of Sp~!lish Armada. 
1601

1 

I I Louis XIV., King or France. 
to 17th Charles I., King of En~land, beheadrda A. D. 1649. 

~700 WilflRm and Mary, Kmg & Queen of t. Britain. 

1~11 I I Peter the Great, of Russia. 
18th n. States of America acknowledged, A. D. 1783. 

800 BONAPARTE. Louis XVI., King of France, beheaded, A. D. 1793 

1 
I ,I Union of Great Britain and Ireland. 

19th South American Republics separate from Spain. 
- Abo!. or "'lave Tl'ltde A. D.lSIle of 8Ia1'er,,:l814 
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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 
governed by a despotic !Donarch, retaining, indeed, the 
forms of a republic, but really under the absolnte 
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 Britaill, 
which were scarcely known to history, even at the 
latest of the f<:)rmer eras. It was, with the single ex­
ception of Palestine, Pagan. That country was inha­
bited by the Jews j who derived their religion, with 
more or less purity, from the Scriptures of the Old 
Testament. 

FIRST ERA. 

Birth of Jesus Christ. 

FIRST CENTURY. 

After the birth of the Saviour of the worTd, Augustus 
continued to govern the empire with much good judg­
ment and clemency, attending to its internal order and 
prosperity, and to its protection from foreign invasion. 
Towards the end of his reign he adopted his step-son, 
Tiberius, and appointed him his successor in the em­
pire. He died, A. D. 14, in the seventy-sixth year of 
his age, and the.forty-first of his reign. 

Tiberius succeeded him, a man naturally of a dark 
suspicious temper-a disposition which was fostered by 
the circumstances in which he was placed-till. he be­
came a torment to himself and a scourge to all who 
fell. within his reach. In the 12th year of his reign he 
refl,red to the island of Caprere, opposite to Naples, 
-w:lllCh he has rendered infamous by his cruelties, and 
Ius abominable debaucheries. In this retreat he re­
main@d i!l!!uing hill murderous edicts, till the 23rd yenr 
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of his reign, and 78th of his age; when he was seized 
with illness, and in that state was put to death by one 
of his attendants. Previous to his death he had ap­
pointed Caligula his successor, who seems to have re­
commended himself to him chiefly by his profligacy. 
It was in the 18th year of the reign of Tiberius, that 
the Lord Jesus Christ was crucified. 

Oaligula succeeded him, but was remarkable for 
nothing but his extravagant vices. His cruelty, his 
rapacity, his profligacy, and his licentiousness, were 
without bounds, till the injuries which he inflicted on 
the citizens of every rank became intolerable. A con­
spiracy was formed to murder him, which proved suc­
cessful, in the 4th year of his reign, and the 29th of his 
age. When Caligula was slain, no successor had been 
named; the Senate met, and some of the senators pro­
posed to avail themselves of the opportunity of re-estab­
lishing the liberty of the city aud empire; but they were 
opposed by the populace and the soldiery, who preferrell 
to the government '()f a Senate the largesses and the 
shows by ,which the emperors sought to secure their 
favour. The soldiers and the populace, therefore, were 
resolved to have an emperor; and some of them pass­
ing round the palace, found Claudius, the uncle of 
Caligula,-a man about 50 years of age, who had been 
known chiefly by Lis imbecility; him they took upon 
tbeir shoulders, and proclaimed emperor. 

Olaudius began, as mORt of the emperors did, to 
reign well. He paid great attention to the making of 
aqueducts, roads, bridges, harbours, and other works of 
public utility; but partly under the influence of an 
infamous woman, his wife, and partly through suspicions 
and fear, to which his exalted rank exposed him, he be­
camejealous and cruel, and a multitude of persons ofth~ 
first families in Rome fell a sacrifice to his apprehensions. 
At length his wife, becoming apprehensive fOl; her own 
safety, caused him to be poisoped, after he had reigned 
13 years, A. D. 54. In the reign of Claudius, Britain 
was invaded a second time by the Romans. They wero 
resisted by Boadicea, a British Queen; but her army 
was totlll1y deCeated, and the Britons deprived of the 

I 
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power, and, as it woulJ appear, the inclination to r(,list. 
He was succeeded by-

Ne1'o, son of Agrippina, the second wife of Claudius. 
He, too, began to reign well, but afterwards rushed 
with such headlong fury into every species of wicked­
!leSS, as to eclipse the enormities even of Tiberius, 
Caligula, and Claudius. The first indication which he 
gave of the native cruelty of his heart, was the order­
ing his mother Agrippina to be executed, and coolly 
observing, when he saw her dead body, that he never 
had thought his mother was so handsome a woman. 
The whole of hiB future life was divided between the 
most frivolous occupations, and the perpetration of 
cruelties, the recitals of which make the soul to shud­
der. Chariot-driving was his favourite amusement. He 
also valued himself upon his skill in music, and even 
condescended to appear as a public performer. But, on 
the other hand, his thirst for blood was insatiable. 

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

Seneca, the celebrated philosopher, had been his 
tutor j and Nero, having taken up Bome suspicion that 
he was accessary to a conspiracy against him, sent him 
an order to die, which order Seneca obeyed. L~c.~an, 
the poet, also, the nephew of Seneca, received a sImIlar 
order for the same causel- and obeyed it. N el'o mur­
dered his wife Octavia, that he might marry an in­
famous woman named Poppma, and her he afterwards 
killed by. a kick, while she was in a state of pregnancy. 

:For thIrteen year!! was he permitted thus to outraga 
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human nature, till at length the empire was roueed to 
rid itself of such a monster. Servius Galba, who was 
at that time governor of Spain, and much 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
olared against him, he gave himselfup for lost. He made 
one or two efforts to put himself to deatll, but his 
courage always failed him. He at length fled out of 
the city to the country house of one of his freedmen. 
There again he purposed to put himself to death, but 
dared not, till he heard that the Senate had decreed that 
he sbould be put in the pillory, and scourged to death, 
and that the soldiers were actually in pursuit of him 
for that pUI'pose. 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, being 
raised to the throne by the army, it required more 
steadiness of purpose and of conduct than be could 
command 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. 

Otko, accordingly, succeeded to the throne, but did 
not possess long his newly acquired dignity. Other 
commanders of armies, finding that the throne was at 
the disposal, of the soldiery, began to aspire to that 
dangerous elevation. Vitelli us" who ?ommanded t?e 
army in Germany, persuaded hiS soldIers to proclaIm 
him emperor, and immediately marched towards RO";le. 
Otho went to meet him; and after a desperate conflict 
of several days, in which. the two armies felt that they 
were contending for the disposal of the whole Roman 
world, fought with ireat obstinacy and fury. At length 
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Otho was defeated, and soon afterward,:; killed himself, 
having reigned three months and five days. 

Vitellius was then declared emperor by the Senate. 
He entered Rome as a town that he had taken by con~ 
quest, and immediately gave himself up to the indul­
gence of all kinds of luxury and profusion, a!ld' ren­
dered himself proverbial for his gluttony. By these 
degrading practices, as well as by his cruelties, he too 
soon became unpopular; and the legions of the east 
availed themselves of the opportunity of declaring their 
general Vespasian emperor. When the first army from 
the east entered Italy, Vite1lius sent one of 4i!! generals 
to meet it, but he being defeated" Vitellius proposed to 
resign the empire to Vespasian, on condition of his life 
being spared, and a sufficient revenue allotted for his 
support. Other circumstances, however, occurred to 
induce him to attempt to defend himself in the city. 
Vespasian's commander laid siege to the city, forced 
Lis 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 comer, put 
a halter round his neck, killed him by blows, and then 
dragged 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 been a collector of taxes. His name 
being Flavius Vespasian, his accession to the empire 
is sometimes regarded as the commencement of a new 
dynasty called the Flavian, as distinguished from the 
Julian, which preceded it. When the way to the empire 
opened to him, he was engaged in subduing the Jews, 
who. had revolted j and being under the neceRsity of 
comlDg to Rome, he left, his son Titus to conduct the 
Jewish war. 

Vespasian was not tainted with the vices of the pre­
ceding emperor. He was a man of rather austere' 
manners. He set himself steadily to reform the profli­
gacy of both the citizens and the army, and was res­
llected by both. His govel'llment is not cba~ged with 
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any public vice except avarice, and even that, perhaps, 
on not very sufficient grounds. 

The most remarkable event of his reign was the des­
t1'uction of the city of Jerusalem, and dispersion of the 
Jews. This event took place A. D. 69. The open 
country and provincial towns had been subdued by 
Vespasian, and the Jews made their last stand in the 
city of Jerusalem. That city was strongly fortified, and 
defended with the utmost obstinacy. The Jews in the 
city were divided into two factions, that were in deadly 
hostility with one another. The two factions, however, 
one keeping possession of the city, and the other of the 
temple, united in the defence against the Romans; and 
the city was so strong that Titus felt himself under the 
necessity of calling a counoil of his officers, when it 
was determined to surround it with a trench, and 
thus reduce it by famine. In the meanwhile, how­
ever, the operations for assaulting the city went on 
without relaxation; and at length the besiegers forced 
their way into it, when a scene of unexampled carnage 
ensued. Titus attempted to save the temple, but in 
vain. The city and temple were burned to the ground, 
every wall thrown down, and the ground on which it. 
stood ploughed up and sown with salt as the emblem of 
perpetual desolation. Thus was the prediction of our 
Lord fulfilled, that not one stone of the temple should 
be left on another. 

Vespasian and Titus then entered Rome in triumph. 
A triumphal arch was erected for the occasion, which 
still stands almost entire. On this arch are sculptured 
some of the scenes of the Jewish war, and among others 
the Roman soldiers bearing in the triumph the table of 
shew bread, the silver tl'Umpets, 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
ploved in its erection. Vespasian reigned in all teu 
years, and died of natural disease, leaviug his son Titus 
to succeed to the empire. 
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Titu. ascended the throne A. D. '19, and has been held 
up 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 
himself reigned so short a time, he too would have been 
set forth as an example of everything 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 overwhelmed in a torrent of lava, 
and Pompeii buried under an immense mass of ashes. 
These towns were discovered in the begiuning 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 j and, in the reign of 
'Titus he succeeded in bringing the southern part of the 
island under the dominion of the empire. After a reign 
of two years and two months Titus was seized witll 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 
degraded and detestable of the Roman emperors. His 
character was a compound of arrogance, cruelty, and 
licentionsness. Agricola's success in Britain filled bim 
with envy; he recalled him, and that general dying 
soon after, it is suspected that Domitiall 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 A postle 
J dIm was banishec{ to the island of Patmos, and there 
wrote his Apocalypse, or Book of Revelation2.· The 
governor of Upper Germany revolted from him; but 
prematurely; he was defeated and slain. At length his 
wife Domitia, having discovered thl1t ber name was in­
serted in his tablets to be destroyed, and also the names 
of. several ~fficers about the palace, beaded 3 con­
spiracy agalllst him, by which he was put to death. 



His death was regretted only by the soldiery, whose 
favour he had taken care to secure, by frequent and 
large distributions of money among them. The Senate 
immediately began to load his memory with reproach, 
and proceeded, before the soldiers had an opportunity of 
making an appointment of their own, to name his suc~ 
cessor, 80 that on the very day of his death N erva was 
chosen to the empir-e, 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 re~ 
garded his gentle reign with rapture. Nerva recalled 
all the Christians who had been banished from Rome 
during the former reign. Finding the soldiery disposed 
to dictation and tunllllt, 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 j and about three 
months after this he died, having reigned only one year 
and four months. Nerva was the first foreigner that 
ever reigned in Rome. 

Trojan accordingly succeeded him, A. D. 98. He 
was a Spaniard by birth, and at the time of his adoption 
by Nerva, was governor of Upper Germany. He had 
been the pupil of tbe 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 oC 
the Danube invaded the empire. - Trajan 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. 

TraJan, 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 to death by popular tu­
mults, and by judicial proceedings. After some time, 
bowen!r, being lIati8tied that they were an unoft"ending 
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people, he put a stop to the persecution. In his reign 
the Jews made a fanatical insurrection against the go­
vernment of Rome, in all parts of the empire, expecting 
that some signal deliverance would be sent to them from 
God. They took advantage of the absence of Trajan, 
in an expedition to the east, to massacre all the Greeks 
and Romans whom they could get in their power, per­
petrating the most revolting cruelties. Their crimes, 
however, only recoiled upon themselves, and brought 
upon them a terrible retribution from the enraged army 
and populace of the empire. 

In the east Trajan extended the limits of his empil'e ; 
but, on returning towards Rome, he was seized, in the 
city of Selucia, with apoplexy, of which disease he died 
after a reign of 1 9 years, A. D. 117. A splendid column 
was erected to his memory during the reign of his suc· 
cessor, which still continues to be one of the most inter­
esting ornaments of modern Rome. 

SECOND CENTURY. 

Adrian, his nephew, was chosen to succeed him. 
The character of his government was tota11y different 
from that of Trajan. He was a man of peace, and 
adopted every method to promote and maintain peace. 
He was one of the most remarkable of the Roman em­
perOl's, for the variety of his endowments; and althougn 
his private character was stained with many faults, his 
public acts seem to have been dictated by sound policy. 
The barbarians still continuing their irruptions into the 
empire, had adopted ~he method of watching the ab­
sence of the Roman armies to make their incursions, 
and retiring before them when they came to drive them 
back. Adrian, finding that according to this mode of 
warfare, the bridge which Trajan built was at least as 
c0!lvenient for his enemies as for himself, destroyed it. 
HIS ?Jode of obtaining peace in the eastern part of the 
emplfe was an act of more questionable policy. He 
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purchaeed the barbaJ'ians off by large !!ums of money,­
which could only encourage them to meditate new 
invasions. 

He gave orders for the rebuilding of Jerusalem, 
which work was performed ",ith great expedition, by 
the assistance of the Jews; but that infatuated people 
being enraged by the privileges which were granted 
to the Pagan worehippers in their renovated city, fell 
upon the Romans and Christians that were dispersed 
through Judea, and mel'cilessly put them to the sword. 
Adrian sent a powerful army against them, which 
subdued them, but not till after two yearf! of warfare, 
during which 1000 towns were demolished, and nearly 
600,000 men killed in battle. Adrian banished all 
Jews from Judea, and forbade them, on pain of death, 
to come within view of it. 

Adrian spent a considerable part of his time in tra­
velling through the empire, Among other places, he 
visited Britain; and, for the bettor security of the 
southern parts of this province, he built a wall of earth 
and stone across the island, between the river Eden in 
Cumberland, and the Tyne in Northumberland, some 
portions of whioh can still be traced. Aft"r 13 years, 
spent in striving to regulate the empire, and I'eform 
abuses in it, he returned to Rome, with the intention of 
ending his days there; and while there, be introduced 
many wise regulations into the city, particularly the 
restraining of masters from putting to death their slaves 
without trial, and preventing slaves from being tortured 
to discover the murder of their masters. 

As he advanced in age, he became subject to great 
~. bodily pain, so that he ardently desired to die, and 

requested those around him to despatch him; none, how­
evel', could be found to engage in so dangerous a service, 
and he was permitted to die naturally, after a reign ot' 
nearly 22 years, A. D. 138. He was succeeded by-

Antoninu8, who, partly from his attachment to the idol­
worship of the empire, and partly from his tenderness 
to Adrian while he was dying, has obtained the name 
of Piu8. His character stands high for justice and mo­
deratioll, and gencl'I\lly for primitive strictness of morals. 

12 
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1( 0 regular account of the transactions of his reign has 
come down to us, but his general policy was rather to 
preserve the bounds of the empire than to extend them. 
He was wont to say, afte.' Scipio, that he would rather 
eave one citizen than kill a thousand enemies, Ho 
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. 

Marcus AureliUlt, who also took the name of Anto­
ninu8, accordingly succeeded to the empire, but asso­
ciated with him Lucius Verus. Marcus Aurelius is 
frequently called Antoninu8 Philosophu8, and is thus 
distingu~shed from his predecessor, Antoninus Pius. 
He is justly regarded as one of the best of the Roman 
emperors. Verus wa.'I almost a contrast to him in all 
the features of his character, being dissolute and igno­
rant j yet they seemed to have conducted the affairs of 
the empire in uninterrupted amity. 

'Vhen Antoninus came to the throne, he was urged 
by the Pagan priests and others to persecute the 
Christians j but he received the proposal with indig­
nation, and, on the contrary, interposed his authority 
for their protection. During his reign the empire was 
visited with several heavy calamities, An inundation 
of the Tiber destroyed a vast multitude of cattle, and 
caused a famille in Rome. This famine was followed 
by an invasion of the Parthians, and about the same 
time the Celti made an irruption into Gaul and Rhretia. 
Verus went against the Partians, defeated them and 
drove them out of Mesopotamia. About the same 
time a pestilence ran over the empire, making dreadful 
havoc of the inhabitants. The Marcomanni, another 
German tribe, began to take up arms against the 
Romans. The two emperors marched to meet them, 
but Verus died by the way. In the conflict that 
ensued, the Romans were defeated with great slaughter. 
The emperor made vigorous preparations for renewing 
the war, but his army being blocked up by the Quadi, 
a. German tribe, an in~ident happened which has given 
flse to mallY cootl'OO10tory stateme'Ots. The Roman 
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army were in danger of perishing with thirst, and the 
enemy assailed them in that condition, when suddenly 
a copious rain 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 
over(\ome them. The Pagan writers ascribe the in~r­
position to magicians j the Christians ascribe it to the 
prayel'8 of a 'body of Christians who were in the army, 
chiefly in the ] 2th 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 "ictory over them, but died before he had completed 
the war, A. D. 180. During his reign the Roman 
rampart which ran between the Forth and the Clyde in 
'Scotland, known vulgarly by the name of Graham's 
Dyke, was built. , Antoninus was succeeded by-

Oom-modus, his son, a weak and dissolute prince, who 
has made himself remarkable only fol' 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 
risen to eminence by his military virtues and talents. 
He reigned but three months, after which he was 
murdered by the soldiery. The prretorian soldiers then 
set up the empiI'e for sale, and it was purchased by a 
weak but rich man named-

])idius Julianus. Didius had amassed his money 
): by avarice j and, continuing to manifest an avaricious 

disposition, he soon became unpopular with the so)­
diers ; and Severus, an African by birth, induced the 
army, which he commanded, to proclaim him emperor. 
Severus immediately marched ~ward8 Rome, and 
Didius was slain. 

Severus succeeded him, A. D. 194, having overcome 
two other competitors for the throne. His reign was 
energetic, but cruel. He went against the Parthians, 
who were then invading the frontiers of the empire, and 
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overa~e them,-compelled the submissIon of':the 
King of Armenia, and destroyed seyeral cities· ia 
Arabia Felix. He entered Rome in triumph, a splen­
did triumphal arch having been erected to receivehiIQ, 
which is still in good preservation. The Roman sub­
jec~ in Britain beiJ;lg harassed, and in danger of being 
destroyed by the nOl'thern inhabitants, he went thither, 
drove back the Caledonians, and built a wall across the 
island between the Solway Frith and the German 
Ocean. He did not long survive his success in Britain, 
but died at York, after an active though cruel reign 
of about 18 years. 

THIRD CENTURY. 

, Oa'l'acalla and Geta, the sons of Severus, being ac~ 
knowledged as emperors by the army, A. D. 211, 
began to manifest their hatred of one another even 
before their arrival, at Rome. Caracalla, at length, 
resolving to gover~ alone, rushed into Geta's apartment 
followed by a troop of ruffians, and murdered Geta in. 
his mother's arms. .He then became one of the most 
execrable tyrants that ever disgraced the empire. He 
even outdid Nero and Domitian in his'barbarities; till 
Macrinus, the commander of the forces in Mesopotamia, 
was roused to get rid of him, and employed. a person 
to assassinate-bim, after he had reigned six years. The 
soldiers then fixed upon-

Mac'l'inU8 as emperor, not knowing the pat:! whi<:h 
he had taken in the assaSsination of Caracalla. He 
was permitted to reign little more than one year, when, 
having been defeated by some seditious legions of his 
own army, he was PQrsued and killed .. 

Heliogabalus, a boy of about 14 years of age, W3I 
then ,called to the throne by' the army. Hill whole 
reign was a compound of effeminacy, prodigality I\nd 
cruelty! .. A.iof,Jength, after four years, the ,soldiers be­
came ti~ of him, , mutinied, pUl'6ued him into hia 
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. palace, dragged him out, murdered him, and threw his 
body into the Tiber. 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. Iu 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 bacl{; he was, however, cut 
off by a mutiny among his own soldiers, after a reign 
of 13 years. 

Maximin, who had been the chief promoter of the 
sedition against Alexander, was then chosen emperor. 
He was then of great stature, strength and courage. 
lIe had, by his extraordinary personal qualifications, 
attracted the notice of the emperor Sever us, who intro~ 
duced him into his body guard, and from that station 
he rosE;l to the throne itself. The leading feature of his 
character was brutal ferocity, which his elevation gave 
him ample means of indulging. He, however, carried 
on his military operations with great vigour, and defeat~ 
ed the Germans in several battles. I1is cruelties pro­
v6ked several attempts to destroy him, none of which 
succeeded, till the soldiers, having gained over his 
guards, entered his tent while he was asleep, and slew 
both him and his son, after a reign of three years. 
After him-

Pupienus and Balbienu8 J'eigned, A.D. 238, but dis~ 
agreeing between themselves, they were both slain by 
the soldiers. After the murder, the soldiers, passing 
along the street, met-

Gordian, whom they declared emperor on the spot, 
A. D. 238. He was a youth of 16 years of age and of 
good dispositions and abilities. The army, however, 
soon began to be dissatisfied, a?~ their com,Plaints w.e~e 
artificially fomented by one Phlhp, an ArabJan. PhJhp 
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. 
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with him, A. D. 243, a boy of six years of age. The 
R'l"my, howe'Ver, soon revolted in favour of Decius Juli­
anus, his general, when Philip_was put to death, and-

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

Gallull, who had betrayed the Roman army, had 
Bufficient address to get himself proclaimed emperor, 
A. D. 261. He was the first that agreed to pay an 
annual tribute to the Goths, to induce them to cease 
from disturbing the empire. Gallus wished for relief 
from foreign enemies, that he might give himself np to 
indulgence. Meanwhile, however, he permitted the 
Pagans to wreak their ma1ice on the Christians, who 
were becoming very numerous. A pestilence raged 
throughout the empire with great fury, in hi8 reign. 
At length his general, ..Emilianus, revolted from him, 
and Gallus and his son were slain in the battle that 
ensued. The senate refused to acknowledge ..Emilianus, 
and an army that was stationed near the Alps ch08e-

Valerian, their commander, to succeed to the throne, 
A. D. 253. He seemed to set about reformingt~e 
state with vigour, but the Persians invading Syria, 
Valerian was taken prisoner, and suffered. an impri~on. 
ment of seven years, in which he was treated with every 
indignity. When Valerian was taken prisoner,-

Gallienus, his SOll, proposed to revenge the insult, 
and was chosen emperor, A. D. 259. But it SMIl 

appeared that he was more intent on the indulgences 
than the labours of royalty; and set himself down to a 
life of ease and luxury. At this time, there were no 
less than 30 competitors for the throne, who are some­
times absurdly called the 30 tyrants, in reference to the 
Athenian rulers after the Peloponnesian war. One of 
tb~seaspirRnts to the throne had taken possession of 
MIlan. GalJienns was obliged to march against him, but 
was slai~ during the expedition, by his own soldiers. 

FlavUH Claud~ull, was named to succeed him, A. D. 
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263, a nlall of energy and talent, having done excelletH 
service against the Goths; but after a great victory 
over these unwearied enemies, he was seized with a. 
fever, of which he died. Upon his death----

.Attrelian was acknowledged by all the states of the 
empire. He was a man of great courage and personal 
strength, and rapid in his military movements. One or 
the most noted events of his reign Wa!! hi!! subduing' 
and taking prisoner Zenobia, the queen of PalmYI'a. 
LOllginus, the celebrated author of the treatise on the 
Sublime, was secretary to Zenobia, <:Lnd -he was by 
Aurelian's orders put to death. This emperor's seve­
rities were at length the cause of his deetruction. 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 m~n of '15 years of age, to succeed him, 
A, D, 275. He was a man of great merit; no way 
ambitious of the honors that were offel'ed to him. He 
began -.vith moderation; but after l'eigning flix months, 
he was seized with fever and died. After his death his 
half brother. attempted to succeed, but being defeated 
by Probus, he killed 'himself. 

Probus was then declared emperor; he was bred a 
soldier, and was noted for his determined bravery. 
During his reign, every yeal' produced new calamities 
to the empire, by the incUl'sions of enemies. These he 
repelled 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 by-

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

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

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

Oonstantius Ohloru8 and Galerius, the two Cresars, 
were universally acknowledged as their successors. 
Galel'ius immediately began to take measures for ulti­
mately centering the - sole government in himself; 
but his arrangements were rendered abortive by the 
elevation of Constantine, the son of Constantius Chlorus. 
Constantius died at York, A. D. 306, having appointed 
his son Constantine as bis successor. Galerius died 
soon afterwards, and his government was distributed 
between Licinius and Maximian. There were now, 
therefore, four emperors, Maxentius and Maximian,· 
who entered into a secret treaty with one another, 
Constantine and Licinius, who were naturally led to 
associate for mutual defence against their rivals. 

Maxentius was in possession of Rome, and a steadfast 
S~ppol'ter of Paganism. Constantine marched against 
hIm, and during his march he made a public profession 
of Christianity. Most of his army, it is said, were 
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Christians; and his profession of Chl'istianity 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 cross the Tiber. Maximian, who 
governed in the east, marched against Licinius, but 
was also defeated, and soon afterwards died. 

SECOND ERA. 

Oonstantine. 

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

FOURTH CENTURY. 

Oonstantine and Lidnius thus remained undistUl'bed 
posse,ssors of the Roman world. It was not, however, 
likely that both would be satisfied with only a share of 
sovereignty, and accordingly a contest soon arose,_ 
which terminated in favour of Constantine. 

Oonstantine thns having become sole monarch, 
adopted measures f~r esta~lishing Christianit~ as the 
religion of the empIre, whlCh was effected, as It would 
app'car, without much difficulty. The battle had already 
been fought in the diffusion of the truth j so that a 
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large portion of his subjects were already profeseing 
Christians. 

Another important change introduced by this empe­
ror was his building Constantinople, and constituting 
that city the capital of the empire, and removing 
thither with his whole COUl't. This measure ultimately 
caused a division of the empire into the western and 
eastern; the capital of one being Rome, and that of the 
other Constantinople. This result was hastened by his 
dividing his empire among his three sons. Constantine 
died, A. D. 337, and was succeeded by his three sons-

Constantine, Constantius, and Cons tans. The weak­
ness produced by this division encouraged the enemies 
of the empire, who had been restrained 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
stantius, but with various success, till both parties being 
wearied with the struggle, and new enemies to each 
appearing, they concluded a peace. 

In the meanwhile, Constantine attempted to dis­
possess his brother Constan;' of his dominions, but 
perished in the ~ttempt. Constans governed so tyran­
nically that he provoked an insurrection, headed by 
Magnentius, who commanded the western troops of the 
west. Constans was unprepared for this insurrection, 
and fled, but was overtaken and put to death. Mag­
nentius had now to contend with Constantius, the other 
brothel'. A decisive battle was fought near the town 
of Mursa, on the river Drave, and the a\TIly 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 again 
did an emperor command an army such as that which 
fell on the plains of MUTsa. 

Constantius thus became monarch of the whole 
Roman empire. But the emergencies of the state 
compelled him to nominate an associate. Gallns and 
Julian, his cousin!;, nephews of COllstantine the Great. 
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had been kept in confinement from their childhood. 
Gallus was now called forth to be associated with Oon­
IItantius; but conducting himseJf indiscreetly, he 
alarmed the jealousy of Oontantius, and he was put to 
death. His brother Julian was then chose.n, who con­
ducted the affairs of the western empire with much 
ability. Contantius became jealous of him also, and 
demanded some of his troops, under pretence that rein-' 
forcements were required in the east. The troops re­
fused to march, and Julian, after some delay, sanctioned 
their disobedience. A civil war was averted by the 
death of Oontantius, when-

Julian became emperor, A. D. 361. He had been 
educated in Ohristianity, but bad a strong bias towards 
the Pagan religion and philosophy. While be was a 
subject, he continued to profess Cbristianity, or at 
least not openly to deny it; but wben he attained to 

.supreme power, be openly embraced Paganism. From 
this circnmstance he has acquired the name of the 
apoBtate. ile did not, however, persecute the Christians. 
He had observed that persecution only increased their 
numbers. He therefore attacked them by mOl'e subtle 
means,-by fomenting quarrels among them, by dis­
countenancing them, by encotJraging and favouring 
:Pagans, and by reviving the Pagan worship, which had 
fallen into disuse, in all its splendour; also by argu­
ing against Christianity in his writings and conversa­
tions. For the p~pose of providing such an argu­
ment, he attempted to rebuild the temple at J erusa­
lem, but could not succeed. The most respect· 
able writers of his age attributed the defeat of this 
attempt to a miraculous interposition, which inter­
rupted the workmen, so that they did not dare to 
proceed with their work. But whether the interposition 
was miraculous or not, it is agreed on all hands, that 
the attempt was made by Julian, a monarch of the 
Roman empire, and that it failed. 

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

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

Valentinian was chosen emperor, and then named 
his brother Valens as his colleague. The empire being 
as~ailed 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 i~. The Goths, in the reign of ¥ alens, 
advanced up to the very suburbs of Constantinople, 
defeated and killed the emperor, and then laid siege to 
Adrianople, but were repulsed with great slaughter. 
After their repulse, great numbers of them were 
f:?t to pieces by the Saracens, who had come to the 
md of the Romans. Valentinian continued to make 
head against the barbarians who invaded his part of 



189 

the empire, till A. D. 375, when he died, in the 12th 
year of his reign. At his death he was succeeded in 
the west by-

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

Honorius and Arcadius succeeded him, A. D. 395. 
Honorins was a weak prince, utterly incapable of con­
tending with the hordes of furious barbarians that were 
pouring in on the empire. He had, however, an able 
general named Stilicbo. The celebrated Alaric was at 
this time king of the Goths. He ravaged (Jreece and 
invaded Italy, where he was defeated by Stilicho, who 
was hailed as the deliverer of Italy. Honorius retired 
to the inaccessible fastnesses of Ravenna, to be secure 
from the assaults of the barbarians, and the eifOl'ts of 
hi:> general were confined to Ithe defence of Italy, it 
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being utterly irnposible to protect the more distant pro­
vinces.· A most formidable invasion now threatened Rome 
by Rodogaisus or Rodogast, at the head of an 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 ois­
cretion, and sold for slaves. 8tilicho was thus hailed a 
second time as the deliverer of Italy. 

Honorius, however, was exposed to a worse enemy 
than the barbarians, namely, his own jealousy and 
weakness. Stilicho, after all his services, was accused 
of corrupt motives, and put to death. This opened 
Italy to the Goths j 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 recOJ'ded from the 
reign of Constantine ti.ll the end of this century. 

FIFTH CENTURY • 

. Alaric had taken and plundered Rome, A. D. 410, 
a.nd Honorius died, A. D. 423. It is not necessary to 
give the Dames of the different nominal emperors of 
the west, who assumed that title during the early part 
of this century. N one of them ever possessed the real 
government of the empit'e, almost every province of it 
being now in .full possession of the barbarian tribes 
~hat ha~ invaded it. At length, when a youth, called­
In derisIOn· Augustulus, who had been raised to the' 
nominal rank of emperor by his father Orestes, a 
general of the Roman army, wal in po88t'ssion of the 



191 

title of empel'or, Italy was invaded 'by Odoacer, a Goth. 
Odoacer defeated, took, and slew Orestes, went to 
Ravenna and took Augnstulus, 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 Gl!ul, 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 Hunll, a Tartar race who had come from the 
great wall of China, spreading hlood and desolation over 
their track. Attila caJled himself the scourge of God, 
and boasted that grass never grew whel'e his horse had 
trodden. He afterwards advanced westward to Gaul. 
His empire is supposed to have been the most extensive 
ever acquired in one reign, his authority being acknow­
led'ged over the north of Asia and Europe, from the 
shores of the Pacific nearly to the shores of the Atlantic. 
It was, however, greater in territorial extent than in 
population and importance. Aretiua, the Roman pre­
feot 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 Attila 
though defeated was not subdued; he sent a threaten­
inO' message to the emperor, and received in reply a 
defiance. He then resolved to raise all his forces, 
and invade Italy, and actually penetrated as far as 
Milan which he took. Such was the terror that his 
appro~ch occasioned, that many of the inhabitants took 
refuge among the can.al~ and marshes that were at.t~e 
eXti'emity of the AdrIatIC Gulf, and there gave orIgin 
t& the f'ity of Venice. AtiJla WItS dillmaded by the 
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Pope f.·om advancing upon Rome. AOOtiUB compelled 
him to pass into Gaul, and there Thol'ismond, king of 
the Goths, gave him as signal a defeat as he had 
formerly received from Aootius. 

In 476 a great conflagration took place in Oonstan­
tinople, in which 120,000 books were consumed. To­
wards the end of this century, the Ostro Goths, or 
Eastern Goths, erected a kingdom within the limits of 
the eastern empire, as the Visi Goths, or Western 
Goths, had done in the west. 

SIXTH CENTURY. 

The western empire is now at an end. In the eastern 
empire the chief object worthy of attention during this 
century is the reign of Justinian. He came to the 
throne, A. D. 527. The first enemy that he had to 
encounter was the Persian monarch. This monarch, 
although successful in one battle, was routed afterwards 
by the celebrated Belisarius. The war, however, was con­
tinued, with various success, for many years. During 
this war, one of the greatest civil tumults recorded in 
history took place at Oonstantinople. It began with 
different factions in the Oircus, but ended in open 
rebellion. One party went so far as to proclaim a new 
emperor, and seemed to carry everything before them, 
till Belisarius, who had been recalled from the Persian 
wal', came upon the rebels when they were assembled 
in the Oircus, attacked and slew 30,000 of them, and 
effectually quelled the rebellion. 

Justinian now turned his arms against the Vandals 
in Africa, and the Goths in Italy, both of which pro­
vinces his able generals Belisarius and N arses recovered 
.out of the hands of these barbarians. In A. D. 558, Jus· 
tinian purchased peace with the Persians by paying a 
large sum of money. The same year a body of HUllS, 
having passed the Danube, marched towards OOllstan­
tionople, and came within 18 miles of the city. 'file 
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indefatigable and faithful Belisarius went out against 
them with comparatively a handful of men, and put 
them to fii,ght. This was hiR last exploit. On his 
return to Constantinople, he was disgraced, stripped of 
his employments, and confined to his house, on pre­
tence of being party to a conspiracy against the 
emperor. 

Justinian thus, by the talent and bravery of his 
generals, seemed to revive the ancient grandeur of 
the Roman empire. But he is scarcely less celebrated 
for the different digests of the laws which were exe­
cuted under his auspices, and which have been of the 
most essential use in afl"anging the jurisprudence of 
the different kingdoms of Europe. He also founded 
the Church of St. Sophia at Constantinople, which 
has been converted by the Turks into a Mahometan 
mosque, and is still regarded as a master-piece of 
architectur,e. Justinian died, A. D. 565. in the 83rd 
year of his age, and in the 39th of his reign. 

THIRD ERA. 

Mahomet. 

At this era the western division of the empire was .. ; " 
no more. Barbarian tribes from the north and east· ' 
had burst in upon it, and were in possession of much of' 
its territory; and Rome itself was governed by a lieu­
tenant sent by the emperor of Constantinople. In 
A. D. 600, Mahomet was preparing to propagate that 
celebrated imposture which has obtained possession of 
so large a portion of the human race. 

SEVENTH CENTURY. 

This century is remarkable for the rise of the Maho,. 
metan imposture, which produced important results in 
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the history of the world, during this and the succeeding 
period. Mahomet was bom towards the close of the 
previous century, but did not commence his system of 
imposition till about k D. 620. In A. D. 623, his efforts. 
to disseminate his doctrine began to attract the attention 
of the magistrates of Mecca, and they conceived that he 
should be punished with death, as a disturber of the 
public peace. Mahomet fled to Medina, and from that 
circumstance his followers have adopted this year as the 
era from which they date all events, which is known by 
the name oftLe HegiJ"a, or flight. Mahomet first estab­
lished his doctrine in Arabia. His countrymen were 
previously Pagans, but had received sufficient knowledge 
of Christianity to render manifest to them the absurdities 
of Paganism. Mahomet artfully made such modifications 
on the Jewish and Christian doctrines and forms of 
worship, as to accommodate them to the habits and 
propensities of the Arabs, and also to establish his own 
personal sanctity andauthOlity. After persuading some 
of his countrymen, and through them compelling 
others to receive him as the prophet of God, he entered 
upon a regular system of conquest, which was followed 
up by his successors under the name of Caliphs. They 
overran Syria, Persia, Egypt, and Asia Minor, and ra­
vaged the Gteek empire; besieged Constantinople, but 
did not succeed';n taking it. They spread themselves 
along the whole southem shore of the Mediterranean, 
crossed over to Spain, and entered Gaul, but were de­
feated anrl .driven back by Charles Martel. They, 
however, established a splendid kingdom in the south 
of Spain, and maintained their ground there till near the 
time of the Reformation, when they were finally driven 
out by Ferdinand and Isabella, in the fifteenth century. 
After the Christian era, towards the beginning of the 
seventh century, the Saxon heptarchy was established 
in England, and the various barbarian tl'ibes that had 
settled themselves· in the Roman empire began to assume 
the form of regular states and kingdoms. 
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EIGHTH CENTURY. 

Towards the beginning of this century, Pepin, mayor 
of the palace of the French kings, became possessed of 
the royal authority, and dying, was succeeded 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, histQrians state that 375,000 men 
were slain, among whom was the Saracen general. 

Pepin, son of Charles Martel, assumed, aft~r his death, 
not only the authority but the title and prerogatives of 
sovereignty. Pepin was succeeded by his son Charles, 
usually called Charlemagne, or- Charles the Great, who 
makes the most conspicuous figure in the history of 
Europe towards the end of this and the beginning of 
the following century. His dominions extended over 
France, Germany, and the northern parts of Italy, and 
he was invested by th~ Pope with imperial dignity, and 
crowned as the founder of a new empire of the west. 
But his chief honour consisted in the encomagement 
which he gave to literature and learned men throughout 
his dominions. He founded the university of Paris, 
and various other seminaries; and his attention' to go­
vernment, aJJtthe general improvement of his subjects, 
would hav&' d~ne honour to any- monarch in the most 
enlightened ages of the world. 

NINTH CENTURY. 

CharlemaO'ne dying, A. D. 814, was succeeded by his 
son Louis, s~rnamed Le Debonnaire. . 

This century is noted in English history by the inva.. ' 
sions of the Danes, Ilnd the reign of Alfred, who, whe­
ther he be considered in his public or private character, . 
deserves to be ranked among the greatest and ~elit of 
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monarchs. The early part of his reign was most cala­
mitous, in consequence of the incessant invasions and 
ravages of the Danes. lie himself was reduced to 
the necessity of wandering about in disguise. He, 
however, succeeded in defeating them repeatedly, and 
checking 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 bad perished amidst 
the violent agitations that followed the breaking up of 
the Roman empire, and the light of modern science 
and literature bad not yet been kindled. The world 
presents over its whole surface one field of contention 
and bloodshed, with scarcely any object sufficiently pro­
minent to deserve attention, or to excite interest. It 
is the very midnight of the dark ages. 

ELEVENTH CENTURY. 

This century is nearly as barren of important events 
RS the preceding. It is, however, interesting in the 
history of England and Scotland. During the early part 
of this century, the Danes, still continuing their inva­
sions, 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, 
CaDute retul'lled to his native country, invaded NOl'way, 
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conquered and deposed the king, placed himself on the 
throne, and thus became the sole monarch of the three 
kingdoms, Denmark, England and Norway. Canute, 
on his death, was succeeded in the throne of England 
by his two sons, the one following the other; after 
whom the Sal(on 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 
English throne, and originated a dynasty of Norman 
~ings that for many ages reigned in England. 

In the west the Turks were rising into power. They 
were of Tartar descent, and ha\'ing been called in by 
the king of Persia to assist him in his wars, they soon, 
under Tangrolipix, their leader, made themselves masters 
of Persia. Although they were Mahometans, they scru­
pled not to attack the Caliphate, and overthrow it. They 
also invaded the Greek empire, ravaged its territories, 
but did not, till a period considerably later, make them­
selves masters of Constantinople. 

FOURTH ERA. 

The Crusades. 

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
sion of Asia Minor, Syria, and some provinces to the 
eastward. The Turks also were Mahometans. Pales­
tine and Jerusalem were thus in possession of the 
enemies of Christianity. 
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TWEtoFTH CENTURY. 

Ever since the rise and rapid extension of Mahometan­
ism, Jerusalem and Palestine, localities that were endeared 
to Christians by so many interesting associations, were ill 
the hands of enemies of Christianity. Towards the end of 
the previous century, the western ch urch had bep.n aroused 
by the preaching of Peter the Hermit, to the disgrace of 
permitting infidels to retain possession of the holy city 
and holy sepulchre, and all the other sacred localities. 
And already an army, called a crusade, from its march­
ing under the banner of the cross, had advanced into 
Syria. The first of the armies that went upon this ex­
pedition, being without arrangement, or generals pos­
sessed of military skill, and necessarily plundering the 
country on their route, were massacred, or perished, 
,with the exception of about 20,000 men, before they 
reached Constantinople; and these, crossing into Asia, 
were met by the Turkish army, and totally defeated. 
That army was followed by one better organized, under 
the command of Godfrey of Bouillon, who defeated the 
Turks in several battles, and at length succeeded in 
taking Jerusalem, which the crusaders held for nearly a 
century. Godfrey was elected king of Jerusalem, A. D. 
1098. These crusades were repeated from time to time 
for about 150 years, tiB seven armies had found their 
graves in the plains and mountains of the east. But 
although these expeditions proved abortive in regard to 
the immediate object of them, namely, the rescuing of 
Jerusalem from the power of the infidels, they produced 
a beneficial effect on the state of Europe. They carried 
off many of the more tUl'buient 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 Greeh, and of the Roman empire, still lingered, 
brought aiollg with them a relish for more polisbed 
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manners than those to which they had been accustomed 
at home. Hence it is that almost immediately after 
the crusader~, 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 ofinfusing more ofhumanity 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 honour, and 
whose aim and pride it was to relieve the oppressed, 
particularly women, and even children, who might be in 
captivity, or exposed to insult or injury. It is thus that 
we 'Seldom or never hear, in modern times, of such scenes 
of unmingled atrocity, such deadly treachery, such ex­
tensive and cold-blooded massacres, as we read of in 
every page in 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. 

THIRTEENTH CENTURY. 

The crusades still continued till the middle of this 
century; the last, which totally failed, having been 
undertaken hy Louis IX., king of France, called Saint 
Louis, in A. D.1270. This century is chiefly remarkable 
for the conquests of Zengis Khan, a chief of the Mogul, 
or Mongul Tartars, in the east. He ovenan 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 tht\n established a 1,'al-tar govern­
ment, which has continued till the preeent day. Othman 
also at the head of Turks, founded the Ottoman em­
pire: Edward 1. of England, about the close of this 
century, attempted to bring the Scottish monarcllY 
under his authority. 
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FOURTEENTH OENTURY. 

The commencement of tbis century is marked by the 
Scotch achieving their independence at the battle of 
Bannockburn, which was fought A. D. 1;n4 .. Toward~ 
the middle of the century Edward III. of England 
invaded France, and gained several victories, which 
led to no permanent result. Towards the end of the 
century, another Tartar leader, Timour Beg, known 
usually by the name of Tamerlane, overran the middle 
and west of Asia, carrying desolation and destruction 
wherever he went. He laid the foundation of the Mo­
gul empire in Hindostan. Delhi was taken by him 
A. D. 1398. In this century the dawn of literature 
becomes manifest in Europe. Petrarch, Boccacio, and 
Froissart, on t.he continent; Geoffry Chaucer in Eng­
land; and Abulfeda, an Arabian geographer and 
historian, flourished. 

FIFTEENTH OENTURY. 

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

In the history of England, the 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 bf the enthusiasm 
of a peasant girl named Joan of Arc, who believed that 
she was called hy heaven to achieve the deliverance of 
her country, and who infused into the armies of France 
a portion of her own enthusiasm. She was taken, and 
basely condemned and executed by the English general. 
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nut that act of imbecile revenge rather hastened the 
expulsion of the English from France than retarded it. 
In the succeeding rei2,'n commenced the wars between 
the houses of York Rnd Lancaster, in which a large 
portion of the English nobility were extirpated. 

In the east the Turks, under Mahomet IL, besieged. 
~~n8t~ntin?ple, and aft-er an obstinate siege, succeeded 
In .takmg ~t, A. D. ~453, t~A GI'eek emperor being 
slam, fightmg sword 10 hand III the breach. This put 
an end to the eastern empire. 

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

FIFTH ERA.: 

Oharles P. 

This era tinds 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 'fimour Beg, or Tamerlane, embraced a larger 
extent of territory than any of the great empires of 
antiquity; but which, at this era, was bl'oken up into 
a number of independent sovereignties. China 'was 
under the dominion of a Tartar .. dynasty. 

The kinll'doms of Europe were assuming that form 
which, with the exception of late modifications, thily 
atillretain. Spain was then one of the most warli~ 
countries in Europe. 

Literature bad be~lln to advance, with a steady and 
rapid pace, over Europe. The art of printing b~ b~en 
disoovered about the year 1440, and wa.~ now beglnmng 
.to assume that influence over human affairs, which bas 
been 80 wonderfully developed in the present day. 
Statuary, painting, a~ld architecture, had reached thair 
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highest excellence in Italy, under Leonardo de Vinci, 
Michael Angelo, Raphael, Titian, Correggio, and others. 

But the most remarkable, as well as the most impor­
tant feature in this era, was the discovery of America 
by Columbus; by which discovery a new wOJ'ld, that 
had. been hid from the inhabitants of that portion of 
the globe, which we have hitherto been contemplating, 
was unfolded to their wondering gaze, and opened to 
their spirit of discovery and enterprise,-opened also, 
alas! to their cupidity and cruelty. This event took 
~ace in 1492. 

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

SIXTEENTH CENTURY. 

In the beginning of this century thqeyes of all Europe 
were turned towards the newly discovered continent of 
America and its islands, till their attention was called 
off by a new object of a different description, namely, 
the dissemination of the doctrines of the Reformation, 
followed by the 'ltruggle for civil liberty that immediate­
lyensued. The crowned heads of Europe regarded the 
introduction of any political or religious doctrines into 
their dominions, without their consent, as a dangerous 
encroachment on their power and prerogative; and, 
aided by many of the clergy and aristocracy of the day, 
attempted to crush every such tendency to -innovati&n. 
Hence arose wars, persecutions, proscriptions, and 
massacres, scarcely less revolting than those which 
stain the pages of ancient Pagan history. 

Towards the commencement of this century, Charles, 
king of Spain, was elected emperor of Germany, and 
being an able and 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 enterprisillg reign, in the latter part of wlrich 
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he met with many disappointments, he at length re­
signed his cro\\ n, an·l retired into pl'ivate life. 

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

f • -: _. 

SEVENTEENTH CENTURY. 

This century is marked by the struggle for civil lib­
erty in England with the kings of the StUQrt family. 
Charles I. had imbibed higher ideas of royal prerogative 
than the people were disposed to submit to; and after 
various attempts on his part to establish an independent 
undefined 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, aud a kind of 
republic established, with a protector, who, ill fact pos­
sessed all the authority of royalty. On the death of 
Cromwell, the protector, the people of England were dis­
posed to return to their former monarchical govemment, 
and Charles Ir., the son of the former Charies, was res­
tored to his hereditary dominions. On his death, James, 
his brother, succeeded him ; bnt manife!lting a disposition 
to exerdse the absolute authority w hieh 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 J ames, 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 Europe, this century is celebrated 
,for the wars waged by Gustavus Adolphus, the Swedish 
monarch, against the emperor of Germany. Gustavus 
batHed the ablest generals of the empire, gained several 
battles, till, at the battJe of Lutzen, A. D. 1632, he was 
slain, alth13ugh his troops gained the victory. This 
,century is also ce~ebrated for the reign of Louis XlV. 
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of France, which may be regarded as the Augustan age 
of French litel'3ture. 

In the east of Europ~, the Tl11'ks w€re presl'ing upon 
the Christian states. Their armies had advanced to 
the neighbourhood of Vienna, where they were defeated 
by John Sobieski, king of Poland. 

While the southern parts of Europe were thul 
occupied, a power was rising in the north, which was 
destined to produce important changes in its social 
state. Russia, which had scarcely been felt or even 
heard of in European politic~, till towards the beginning 
of the eighteenth century, now began to emerge from its 
obsCUl'ity. This empire may be said to owe its exist­
ence, under Divine Providence, to the extraordinary 
enterprise of Peter, more justly called the Great, than 
many of those who have obtained that title, and who 
ascended the throne of Russia., A. D. 1682. The 
measures which he adopted for raising his country to 
eminence were not conquest, but the introduction 
into bis dominions of civilization, and of tpe arts and 
sciences. By these means he rendered available the 
resources of his vast territory; and his successors, 
following up' his plans, with the addition of direct efforts 
to -enlarge their territory, the Russian 'empire htl!! 
assumed a more commanding and formidable position 
than any single state now in Europe. 

In Asia, the Tartars again overran China, ana com­
menced a new Tartar dynasty on the throne of that vas t 
Ilmpire. 

EIGHTEENTH OENTURY. 

The commencement of this century finds England 
and several of the states of Europe combined to resi'St 
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 attenti~n of Europe was also directed to the war 
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of Frederick Third, king of Prussia, with the German 
emperor, for the possession of Silesia; and the rise of 
the Prussian kingdom to influenc~. Also to the ware 
of Charles Twelfth, kin~ of Sweden, !lgainst 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 EUl'ope was thus, occupied with her own 
internal causes of jealousy and dissention, a new power 
was rising on the other side of the Atlantic, destined 
to proouce the most important effects on the political 
condition of the ,vorld. Amidst the agitation and con­
tentions on the subject of religion in England, during 
the reign of Charles I. and IL, many of the English 
emigrated, carrying with them high ideas of religious 
and political liberty. To these were added a colony a 
little to the southward, consisting partly of persons 
convicted of crimes, and sentenced to transportation. 
Under favourable circumstances for increasing, the 
colonists did increase with unexampled rapidity, and 
soon began to feel that they were able to support them­
selves without aid f!'Om 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 war ensued, in which 
the Americans were aided by the French, and the 
result was that they achieved their independence, the 
northern and southern states uniting together in ODe 
federal republic. 

The EUI'opean nations were not inattentive spectators 
of the struggle between Britain and her colonies. 
The French floldiel's wlr'o had heen employed in as­
f!isting the American revolters returned to It'rance, 
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strongly imbued with the principles. of civil liberty, 
and lUuch predisposed to resist the despotic authority 
of their own monarchs. Accordingly, almost imme' 
diately after the termination 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 time, became a republic, and 
commenced a system of encroachment on the neigh­
bouring states, the results of which belong to the history 
of the following century. 

In Asia, the most important, and to Europeans the 
most interesting object during this century, is the 
gradual rise of the British empire in India. In consa­
quence of the superiority of the British navy, when 
any war broke out between Britain and any of the 
other powers of EUI'ope, 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 o\'er 
which she had no control, and partly by able meaSlII'es, 
military and diplomatical, she gradually extended her 
authority and influence over a vast territory in India 
and the Asiatic islands. 

SIXTH ERA • 

.French Revolution. 

'This era finds Bonaparte, a military adventurer from 
Corsica, wielding the go\'ernment of France, as the 
head of a triumvirate, with the title of First Consul; 
and in consequence of a series of victories, possessing 
the chief influence in Europe. Britain, his gruat op­
pon~nt,,is mi~tress of the sea, and pos~esses a la~ge 
empire 1U India, the 'Vest Indies, and Canada, with 
many important colonies, and milital'Y stations in 
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varions parts of the world. Spain and Portugal are in 
possession of extensive empire!) in South America. 
Three new important states have arisen since the former 
era, namely, the United States of America, formed of 
British settlers; Hollaud, which had formerly belonged 
to the Crown of Spain; and Russia, which has ::u;sen 
from a state of barbarism to a place among the civilized 
natious of Europe; Prussia, also, from - being an 
electorate of the German empire, bas become an inde­
pendent kingdom, and Austria has acquired extensive 
tel'l'itol'ies. On the otber hand, Polanu 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 stnl exists, but 
weak and obviously sinking to its dissolution. Still 
further to the east, H.ussia is encroaching on the more 
southern states of Asia, and is now conterminous with 
China and Persia. In Hindostan, the Mogul empire 
exists but in name, its tel'rito)'y being nearly all in the 
hands of the British, or under British influence. 

NINETEENTH CENTURY. 

The French republicans had, at the close of the former 
century, entered on a career of conquest and aggran­
dizement, and having taught the people to regard 
military exploits as the glory of France, laid open their 
republic to be subverted by any military leadet' of 
sufficient talent to command. the admiration of the 
nation. Such a leader soon appeal'ed 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 w hat they were taught to regard as the glory 
of his exploits, tuat he attained to the chief power in the 
republic, which he soon overturned, and was crowned 
emperor. 

As he rose by his military talent, he could maintain 
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his ground only by the same means. He carried for­
ward the system of French aggrandizement wliich the 
J'epublic had commenced, till the greater part of Europe 
was, directly or indirect.Iy, 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 power!! 
of Europe had been repeatedly roused to resist the en­
croachments of Bonaparte, but in· vain; till he broke 
the power of his own arm, by a mad attempt t-o conquer 
Russia. The Russians retired before him. He ad­
vahced as far as Moscow, which the Russians evacuated 
and burned. The winter was approaching; he could 
neither maintain himself in Moscow nor all vance fur­
ther. He was at length compelled to retreat, surround­
ed and harassed by the- unbroken armies of Hussia, and 
an inveterately hostile population. Winter assailed him 
in all its ligour, 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 regaill~ng their own authority and influeuce, 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, Wll-S hailed by the French 
soldiery, lind reinstated, in the empire. The other 
powers of E;nrope 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 aft.erwards met 
by the British army at Waterloo, and there totally 
routed, A. D. I8H>. The result was, that he again reo 
'signed the crown, surrendered himself to a British ship 
of wal', was "ent to confinement to 8t. Hdena, where he 
remained till he died, A. D. 1821. The Bourbons were 
then recalled to the throne of Frallce. 
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This century has already also been distinguished by 
the rise of several independent states in South America. 
The colonies of Spain and Portugal, which had long 
been impatient of the rigorous control exercised over 
them, finding that the convulsion of Europe opened a 
favourable opportunity of attaining to independence, 
promptly availed themselves of it, and successfully re­
sisted all attempts of the parent countries to maintain 

, autho~'ity 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 bodiEls 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 placed at her disposal. Mental 
phenomena, also, and all departments of knowledge, 
that relate to the direction and cultivation of the 
understanding, have been investigated on the principles 
of sound philosophy; and many important practical 
truths have been established. 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 surpJ;sing 
extent. The sciences of Political Economv and of Che­
mistry may be regarded as the creations O'f this period j 
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 del)artment 
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of labour, has been carried to great perfection. The 
invention of the steam-engine has plaeed a power, to 
which it would be difficult to assign limits, at the dis­
posal of men j and this mighty instrument has been 
applied to manufactures, and latterly to water and land 
carriage, with the most gratifying result~. The more 
delicate machines, too, such as clocks and watches, 
although not the invention of this last period, have been 
brought to high perfection in it j and the recent dis­
covery of gas-light has added much to the comfort and 
safe~y of cities and towns. The power of intellect that 
is stIli employed in improvemonts in every department 
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 early 
period in Syriac, Arabic, and Coptic; but a great 
addition to such translations, chiefly into eastern lan­
guages and dialects, belongs to the present period. 
Men of different nations have thus been fumished 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 coasts of Africa, to the American 
continent and islands, early commenced. The cupidity 
of the European settlers in the X ew World impelled 
them to seek for laboUl'ers to cultivate the land, to work 
the mines, and otherwise to render their new acquisitions 
profitable, befo1'e a sufficient population had grown up 
on the soil for these purposes. With this intent, they . 
sent theil' ships to the coast of Africa, to get, as they 
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could, men, women, or children, and convey them across 
the Atlantic, to the European settlements. The prose­
cution of this nefarious traffic created a mass of human 
misery, partly in Africa, partly during the middle pas­
sage, and partly in America, such as scarcely had at 
any former period· been known; and it is humiliating to 
think that the agents and abettors of this traffic were 
natives of countries professing to have adopted the 
benign principles of Christianity. 

The zeal of a few benevolent individuals was chiefly 
instrumental in opening the eyes of the British public 
to the enormous crimes to which they were rendering 
themselves parties, by sanctioning the slave trade, and 
by the condition of the slaves in the British West India 
Islands. The result was, that the nation was roused to 
indignation at the fearful recitals, and became deter­
mined to wash its hands of the foul stain. And, after a 
determined struggle against the parties interested, hu­
manity triumphed, and first the slave trade, and 
afterwards slavery itself, was abolished. The manner 
in which this last act of justice was effected is perhaps 
unique in the history of the world. The British nation 
purchased the freedom of the slaves from their mastel's, 
subjects of the empire,. and has actually agreed to ad­
vance to them twenty millions of pounds sterling, to set 
the wretched captives at liberty. 
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SECTION III. 

INTRODUCTION TO VEGETABLE PHYSIOLOGY. 

THE first distinction to' be attended to between minerals, 
and beings endowed with life, is that the latter are 
formed with organs adapted to fulfil the several func­
tions for which they were destined by nature. These 
organs differ, not only in form and structure, but more 
or less in the materials of which they are composed; 
organized beings are generally of a smooth surface, 
rounded, and irregular; whilst minerals are rough, 
angular, and, in their chrystalline state, of geometrical 
regularity. 

One of the principal functions these organs have to 
perform is nutrition. Unorganized matter may be en­
larged or diminished, either by mechanical or chemical 
chauges ; minerals may be augmented by the addition 
of similar particles, 01' by chemical combinations with 
substances which are dissimilar; but they have no 
power to convert them into their own nature. Orga­
nized bodies, on the contrary, are increased in size by 
l'eceiving internally particles of matter of a nature 
different from their own, which they assimilate to their 
own substance. 

Let us now proceed to enquire what is the principal 
distinction between the two classes of organized beings, 
-the animal and the vegetable creation. . 

Animals are provided with a cavity, called a stomach, 
in which they deposit a store of food, whence they are 
c.ontinually deriving nourishment. This organ is essen­
tIal to animals, as they are not constantly supplied with 
food j they find it not always beneath their feet; they 
must wander in search of it ; and were they not pro_ 
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vided with such a store-house, in which to lay it up, 
they would be frequently in danger of perishing. 

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

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

Some ingenious experiments have, however, been 
recently made, which tend to favour 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 are certain vege­
table poisons which are known to destroy life in 
animals, not by affecting the stomach, but merely by 
acting on the nervous system. These poisons were 
administered to different plants, either by watering 
them with, or steeping the roots in, infusions of these 
poisonous plants. The universal effect was to produce 
a sort of spasmodic action in the leaves, which either 
shrunk or curled themselves up; and after exhibiting 
various symptoms of irritability during a short time, 
became flaccid, and the plant, in the course of a few 
hours, died. When we see plants thus acted upon by 
vegetable poisons, which are known to be incapable of 
destroying the animal fibre, or of injuring the frame, 
but through the medium of the nerves; we may be led 
to suppose that certain organs may exist in plants with 
which we are totally unacquainted, and which bear 
Bome analogy to the nervous system in animals. 

It is certain that some plants possess a power of 
irritability or contractibility. There are some flowers, 
such as those of the barberry, whose stamens will bend 
amI fold over pistil, if the latter be pricked with a 
needle; and there is one instance of a plant the leaves 
of which move without any assignable cause; this is 
the hedllsarum !lyrans, which grows only on the banks 
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of the Ganges. It has three leaflets on each footstalk, 
all of which are in constant irregular motion. The 
.leaves of the sun-dew, neal' 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, amI then the leaf close!!, 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 windows, as 
if they were sensible of the benefits they derive from 
light and air. 

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

Plants which are brought from the southern hemis­
phere, faithful to the seasons of thei!· 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 positively to say that plants 
are wholly devoid of sensibility; but the evidence 
against that opinion is so strong as to amount almost to 
proof. Had Pl'ovidence 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 
pr~perties may continue after death. Secondly, those 
wh~ch relate to their vitality, such as contractibility, 
WhICh, consequently, can exist only in the living state. 

The elementary organs of vegetables are of three 
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kinUs. Fit'st, the cellular system, consisting of minute 
cells of an hexagonal form, apparently closed and 
separated by their partitions; somewhat similar to the 
J!onstruction of a honey-comb. These cells in plants 
are marked by small spots, which have been conjec­
tured to be apertures through which fluids are trans­
mitted from one cell to another j but these marks are so 
minute as to render it hazardous to venture on deciding 
for what purpose they are designed. . 
. The vascular system forms the second set of elemen­
tary organs. It consists of tubes open at both ends j 
they are always situated internally. The organs of 
plants are so extremely small that, though aided by 
he most powerful microscope, it is frequently difficult 
to examine the structure of their parts with a sufficient 
degree of accuracy to be able to ascertain their func­
tions. It has long been a disputed point whether the 
sap ascends through the vascular or the cellular system 
of organs j the latest opinion is, that it passes through 
neither, but that it rises through the instcrstices which 
eeparate the different cells. 

The third system of elementary organs is the 
trach1lOO, so called from their· conveying air both to 
and from the plant j they are composed of very minute 
elastic spiral tubes. Air is so essential an agent in 
promoting the nourishment and growth of plants that 
it is scarcely less necessary to their existence than to 
that of animals. 

The whole of the vegetable kingdom consists of 
masses of these several elementary organs, with the 
exception of fungi, mosses, and lichens, whose vessels 
are all of a cellular form j they have no vascular , 
system whatever j 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, each the product of one y~ar's growth. 

The bark consists of three distinct coats, the cuticle, 
the cortex, and the liber or inner bark j of these,' the 
cuticle is that wllich is external. It covers the leaves 



216 

and flowers, with the exception of the pistils and an­
thers, as }Veil as the stem and branches. The cuticle 
of a young shoot, after it has been for some time expoMd 
to the atmosphere, becomes opaque, dries, and being 
distended by the lateral growth of the branches, splits, 
and after a vear or. two falls off. A second membrane 
is then forrri'ed, by the desiccation of the external part of 
the cellular integument; but it differs from the former, 
in being thicker, and of a coarser texture. This en­
velope is distinguished from the former by the name of 
epidermis. 

ROOTS. 

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

The tendrils of vines, and of other climbing plants, 
whieh serve to fix them against a. wall, or the trunk of 
a tree, cannot be considered as roots; since though 
they answer the purpose of sustaining the plant, they 
are unable to supply it with nourishment. But there 
are some paras tical plants, such as the misletoe, which, 
having no immediate communication with the earth, 
stl'ike their fibres into the stems or branches of a tree, 
an.d derive their nourishment from this richly prepared 
soIl i yet, as the absorption in this case is not carried on 
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by the regular mode of spongio1es, the fibres are not 
denominated ·roots. . . 

The spongio1es act only by capillary 'attraction,' and 
suck up moisture, just as a lump of sugar absorbs the 
water into which it i~ dipped. As a proof of this it has 
been shown that if roots saturated' with moisture be 
transpI!tnted into v6lty dry earth, t?-e latter wil~ absorb 
the moibture from the roots. 

Absorption does not immediately cease upon the 
death of a plant, as the blood ceases to circulate upon 
the expiration of animal life;' but when the vessels 
through which the fluid should pass have lost their 
vital energy, that susceptibility of irritation and con­
traction, which enaDled them to propel the fluid 
upward, ceases, and it can no longer ascend into. the 
roots, but remains s~ant -in the spongioles,.which 
soon becon;le s.aturated. Disease and putrefaction 
follow; and that nourishment which was designed to 
sustain life now serves only to accelerate disorga..; 
niaation. The fluid is, however, .still performing the 
part assigned to it by the Creator; for if if be necessary 
to supply living plants with food, it is also necess81'y to 
destroy those whi~h have ceased to live, in order that 
the earth may not be encumbered with bodies 
become useless, and that their disorganized particles 
may contlibute to t~e growth of living plants. Thus 
the putrefaction of leaves, straw, &c., which reduces 
t,hebodies to their simple elements, prepares them 
to become once more component parts of living 
p1antR. --

Botanists distinguish several kinds of root. The 
racli:e fibrosa, or fibt:ous root, is the most common in 
it{! form; it consists of a collection or bundle of fibres., 
The roc>ts of many gi'asses, and most annual herbs; 
are of this description. 'l'he couch grass is an'" ex-

,ample of the radiz repens, or· creeping root. 1£ an, 
attempt be made to er,adicate such roots, fJ. succllssion 
t~ bqnches of fibres are met with springing from all 
iiIIItareut root which grows horizontally, and appears 
"~'6. endless. 'Chis long horizontal fibre iSI however, 
. nO; a root, but a subterraneous branch, for it has ho 
",." L \, 
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spongioles: tho real roots are the small bundle of fibres 
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 roots 
strike deep into the earth, furnishes an example of the 
radix lusifO/'mis, or spin,dle-shaped. It is also called the 
tap-root, from its tapering so cons~derably 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 to be considered as reservoirs of nourishment, 
which enable the plant to sustain the casual privations 
of a barren or dry soil. 

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

The duration of roots is either annual, biennial, or 
perennial. To the first belong plants the existence of 
which is limited to one season, such as barley and a 
vast number of garden and field flowers. The bionuiar 
root produces, the first season, only herbage, and the 
following summer, flowers and fruits, or seed; after 
which it perishes. To the perennial belong plants 
which live to an indefinite reriod, such as trees and 
shrubs. 
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STEMS. 

Every plant has a stem tlll'ough which the sap 
circulates, and from wtich the leaves and flowers 
spring. This stem is not always apparent; it is some­
times concealed under grounJ, 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 f.unctions of the root and 
stem are totally different; the former merely sucks up 
nourishment from the soil, and transmits it to the 
leaves; the latter is supplied with organs to distribute 
it, variously modified, to the several parts of the plant, 
the leaves, the flowers, &c. 

The stems of plants are' divided into two classes; 
those which grow internally, hence called endogenous; 
they are also called monocotyledons, from their seed 
having only one cotyledon, or lobe; and those which 
grow externally, called exogenous or dicotyledon8, from 
their seed having two lobes. ' 

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

The date; the palm, and the cocoa-nut tree, the 
sugar cane, and most of the trees of tropical climates, 
belong to the monocotyledons, or endogenous plants. 
Their stems are cylindrical, being of the same thick­
ness from the top to the bottom. Their mode of 
growth is this: a hollow stem shoots up to a certain 
height, and there stops; layer after layer grows in the 
interior of this hollow stem,,till at length a period 
arrives when the outer coats are so hardened and dis­
tended as to yield no longer; the stem has then 
attained its full growth in horizontal dimensions, and 
offers a broad, flat, circular surface to view, which has 
scarcely risen in height above the leyel of the gound. 
In this stage it resembles the stump of the trunk of a 
tree which has been cut down. The following spring 
there being no room for 1\ new layer of wood to extend 

• 
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Itself horizontally, it shoots up from tIle centre of the 
stem vertically j fresh layers every year successively 
perforate this central shoot, till it becomes hard, com­
pact, and of the same hQ.rizontal dimensions as the base j 
the second period of growth is then complete. 

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

Endogenous plants have no real bark j the external 
coats of wood are so much hardened as to render snob 
a preservation unnecessary. When an European wood­
cutter begins to fell a tree of this description, he is 
quite astonished at its hardness. "If I have so much 
difficulty with the outside," says he, " how sh~lJev~r . 
get through the heart of the wood?" But as Ire p~1 .. 
ceeds he finds that, contrary to' what he has be®. ac: 
customed to, it gets softer. This circumstance renaers ' 
it very easy to perforate them, and makes them pec1i'o ... 
lial'ly appropriate for pipes for the conveyance of water, 
and sUGh like purposes. . 

These plants have. usually no branches. -Corn, and 
aU gramineous plants, the lilaceous tribe of flowers, and 
bulbous roots, are all endogenous. Some of these send 
forth shoots, but they are not from the stem, but'from a 
knot or ring upon the stem. the sugar·cane, which 
grows in this manner, is the largest of the g)'amineou! 
plants. " 

The structUl'e of the exogenous plants, or dicotyle­
dons, to which the trees of bur temperate climes belong, 
is much !pore complicated. . 

The stem is co~posed of two separate parts; the one 
ligneous, the other cortical j in other words, it is formed 
of wood and bal'k. 

The wood consists, in the first place, of the pith, a 
BOft medullary substance which occupies the centre of 
th~. stem, and is a'most al~ays of a cylindrical form. 
r:r:hls ~oft pulpy' body does Dot grow or increase in 
sl;;:e WIth the tree, but ~etains the same dimensions it 
originally had in the yOltng stem. 
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The first layer, surrounding the central pith, grows 
fl'ee1y during a twelve month, but the following year it 
is enclosed by Ii new layer; being, by the prElssure of 
this layer, prevented from extending laterally, it makes 
its way where there is no pressure j that is to say, 
vertically. When, during the thil'd year, a third layer 
sUlTounds 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 heignt, at the same time that it increases in thickness. 
This mode of ~rowing renders the form of the stem 
conical, the number of layers diminishing as the stem 
rises. I 

_.These layers of wood attain a state ofmatUlity, when 
_ -: _~y~ec.ame so hard by continued pressure, as to be no 

_ .;:~:q#~usceptible of yielding to it. ' Previous ~ ~hi8 
• :;lr'-!L!the layers bear the name of alburnum, SIgnIfy. 

"lIig white wood, for wood is always white until it 
......,-daches this degree of consh;tency. The length of time 

• requisite to convert the alburnum into perfect wood 
- varies from five to fifty years, according to the nature 

of -the tree. ' 
The vegetation. of the bark is precisely the inverse 

of that of the wood; that is to say, it is endogenous, its 
layers gl'owing internally: the new soft c~t of bark, 

. thet'efore, 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 
of the internal layers, crack, and becoming thus exposed 
to the injt;lry 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 p~rt of the 
stem the I!ap l;ses through; some have maintained the 
opinion that it ascended through the pith ; others, that 
ill rOS8 through the bark; but they have both been 
proved to be wrong. By colouring the water with 
which the plant was watered, it haa been traced within 

• : ~, 
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the stem-, and found to ascond almost wholly in tbe 
alburnum, or young wood, and particularly ill the latest 
layers. -

---, 

THE FUNCTIONS OF LEA YES. 

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 have been devoured 
by caterpillars; and though the fruit-trees of warm 
climates, partly naturalized with us, grapes and peache~ 
for instance, }'ipen their fruit sooner, perhap~, if par-, 
tially deprived of their .leaves, yet if that practice be 
carried too far, the fruit perishes. The white mulberry, 
indeed, cultivated in the south of Europe, for the food of 
silkworms only, bears wonderfully the loss of its foliage .... 
three or four times a year. 

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

That leaves give out moisture, or are organs of 
insensible perspiration, is proved by the simple ex­
l)eriment of gathering the leafy 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, pattly faded, though not dead, be placed in a 
very damp cellar, or immersed in water, the leaves 
revive, by which their power of absorption is also 
proved. 

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

. the whole shrub. 
The perspiration of aquatic plants Beems to be re­

markably copious. Of these some grow constantly 
immersed in water. Their leaves are peculiarly 
vascular, and dry very quickly in the ail', withering in 
a few minutes after exposure to it. Other aquatics 
flo~t with only the upper surface of their leaves ex­
posed to the air, which surface is so contrived that 
water will scarcely remain upon it. These leaves; 
though extremely juicy, dry with great _rapidity, as 
does every part of the plant, when gathered. It is -
probable that they imbibe copiously by their undei' 
sides, and perspire by their upper. 

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

Light acts beneficiatly upon: the upper surface of 
leaves, and hurtfully upon the under side; hence the 
former is always turned towards the light, in whatever 
situation the plant may happen to be placed. Plants, 
in a hot-house, present the fronts of their leaves to the 
side where there is most light, not to the quarter where 
most air is admitted, or to the flue in search of heat. 
It has been found that vine leaves tum to the light, 
even when separated from the stem, if suspended by a 
thread. 

Nor is this effect of light peculiar to leaves alone. 
Many flowers are equally sensible to it, especially the 
compound radiated ones, as the daisy, sun-flower, 
marigold, &c. In their forms, Nature seeins to have 
delighted to imitate the radiant luminary, in the ab­
sence of whose beams many of them do not expand 
their blossoms at all. The stately annual sun-flower 
displays this phenomenon more conspicuously, on 
necount of its size; the tlower fulluws the slln all day, 
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and return!!, after sunset, to the east, to meet his sun 
beams in the morning. A great Dumber 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 
DOW tolerably well understood. It is agreed that in 
the day-time plants imbibe from the atmosphere 
carbonic acid gas (which is a compound of oxygen 
and carbon,) that they decompose it, absorb the carbon, 
as matter of nourishment, which is added to the Slip, 
and emit the oxygen. The burning of a candle, or 
the breathing of animals, in a confined space, produces 
so much of this gas, _ that neither of these operations 
can go on beyond a certain time; but the ail' so con­
taminated serves as food for vegetables, the leaves of 
which, assisted by light, soon restore the oxygen, or, 
in other words, purity the ail' again. This beautiful 
discovery shows a mutual dependence of the animal 
and vegetable kingdoms, and adds another to the many 
proofs we have of the wisdom, and wonder-working 
power of the Creator-of all things. 

In the dark, plants give out carbonic acid, and absorb 
oxygen; but the proportion of the latter is small, com­
pared to what they exhale by day, as must likewise be 
the proportion of carbonic acid given out; else the 
quantity of carbon added to their substance would be 
but trifling, especially in those climates in which the 
proportion of day to night is nearly equal, and which, 
notwithstanding, we know to 1e excessively luxuriant 
in vegetation. 

There can be no question of the general purpose, 
answered to the vegetable constitution by these 
functions of leaves. But when we attempt to con­
sider how the peculiar secretions of different species 
and tribes of plants are formed, how the same soil, 
the same atmosphere, should, in a leaf of the vine, or 
sorrel, produce a wholesome acid, and in that of a 
spurge, or manchineel, a most virulent poison; how 
sweet and nutritious herbage should grow among 
the acid crow-foot and aconite; we find ourselves 
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totally unable to comprehend the existence of such 
wonderful powers in so 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 pr(lcesses; 
and so far have philosophers hitherto been, from re­
moving this veilt • that they have not even been able 
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 whieh they 
take place, nor the agent.'! 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 
pretentions. . Sir J. E. Smith. 

THE SAP. 

The sap of trees may be obtained by wounding a 
branch or stem, in spring, just before the buds open i 
or in the end of autumn, though less copiously, afler 
a slight frost, yet not during the frost. It has always 
been observed to. flow from the young wood, 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-foUl' hours. The birch 
also affords much sap. It flows equally upward and 
downward from a wound. 

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

This flowing of the sap has been thoug4t to demon .. 
Itrate a circulation; because, there b(}.ing no leaves 

L2 
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-"t the time to carry-it off by perspiration, it is evident 
. that, if it lvere a.t, these pedods running .lip th~ ,sap 

vessels, it must run down again. by other channels. 
But as soon as the lea~'es expand, its motion ii! no 
longer to be detected. The effusion of Sltp from plants, 
when cut or wounded, is, _during the greater, 
part of the year, comparatively very smalt It is' 
thou~ht, therefore, thlt~ .the fl?wing of the sap, is , 
notlnnO' mOl'e tllan a faCIhty of tne sap. to run, Qwmg 
to the 0 peculiar irl'itability of the vegetable body: at 
that peri oJ ; and that it runs only whim a wound ,is 
made-being naturally at rest till the leaves op;m, and 
admit of its proper and regular conveyance. 

As soon as the leaves expand, inseusiIJle perspiration 
takes plaCe, veri copiollsly, chiefly fr'om those organs, 
bllt also, in some deg,'ee, fl'Om the _ bark of the youug 
stem .and branches, The perspil'ation of some plants' 
is very great, The large annual sun-flowel' is said to 
perspire about seventeen times, as fast as the ordinary 
perspiration of the human skin, 

The sap, in it'! passage through the leaves and bark, 
becomes quite a new fluid, possessing the peculiar 
flavour and qualities of the plant; and not only yield~ 
ing woody matter fOl' the increase of the vegetable 
body, but furnishing various secreted substances more 
01' less numerous, and different among themserv'es. 
These, accordingly, are chie1;ly found in the bark. In 
herbaceous plants, the stems' of which are or;ly of 

'aun,ual dUl'ation, the perennial roots frequently contain 
thes~ fluids, in the most perfect state; nor are they, in 
such,. confined to the bark, hut deposited throughout 
the substance, or wood, of th& root, as in rhubarb 'and 
gentian. . ' 

Gum, or mucilage, a viscid . substance, of little . 
flavour or smell, and soluble in water, is a very com­
JUon secretion, When superabundant, it exu(fes frpm 
many-trees in the torm of large drops, as in the pluDl, 
cherry, and peach trees, and different species of the 

m Im?sa,or sensiliveplants, one of which yield./; the gum 
amblc! ot~el's the gumsenegl;\l, &c. . . 

Resm IS a substance soluble in spirlts~,as the 
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turpentipe of the~ fir a)ld juniper. Most v~getable 
eXlitlants partake. of a na~U1'e between resm and, 
mucilage; being partly soluble in water, partly in. 
spirits; and ,are therefore called gum-resins. The 
more refined, ano. vo1atne, se0retioDs, of a resinous 
nature, are called: assenti:;,l olls ~ and are often highly , 
aromatic and qdorif¢rouB. One of the most exquisite 
of these is afforded by the cinnamon bark. They 
erist in the highest perfection in the perfumed effluvia 
of flowers, some of which.,capaple of combination with 
spirituous fluids, are obtainable by distillation, as those 
of the lavender and ros~. 

40id secretions are well known to be very general in 
pl~llts. The astringent principle is it species of acid; 
it may be derived .from various sour~st-.-for instance 
the tannin from the ollk, willow, &c. ,An acid is found 
united with even the sugar in the sugar cane. '.' 

Sugar, more or less pure" is verygeneraUy ,found in 
plants. Itabounus in various roots, '"'s the carrot, ,beet" 
and pars,nip; and in m8,nyplants of, the grass 01' cane 
kind; besid~ the famous sugar cane. ",', " 

It is curious to observe not only 'ihe various. 
secretions 'of difft:rent plants, by Which they differ 
fl:om each otberin tas~ ,.stqell, .qualities, anti medical 
VIrtues, but· also theIr, greatlfumber, and striking, 
diffel'ence, , frequently in 'the same plant. Of this, the 
peach tree affords a familiar example. The gum of 
the tree is mild and mucilaginous; ,the bal'k, .lea.ves, , 
aud flowers abound wit~ a bittel' secretion, than which 
nothing can be more distinct from the gum. The fruit 
is replete .not only with acid" mucilage, arrd sugar, 
but with its own-peculiar a1'omatic and highly volatile 
socretion, on which i1:.<3 fine llavou~ dependlb. , How far 
are, we yet from understanding, the vegetable body, 
w4~ch .can form, and keep separate, such distinct and 
discordant substances! . 

l'he odour of plants iSi unquestionably, a .volati1e, ;' 
eB~ential oil. Its genel'al natu1'e is e\linoed by its ready 
union·with spidt8 01' oil, not.with water.: '. . . 

l'o all th!!J fOl'egoing secretions of vegetables may be • 
auded ~hose on which their various colours, depend. 
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We can but imperfectly account for tlle green 80 

universal in their herbage; but we may gratefully 
acknowledge the beneficence of the Creator, in clothing 
the earth with a colour the most pleasing, and the least 
fatiguing to the eye. ,Ye may be dazzled with the 
brilliancy of a flower garden, but our eyes repose at 
leisure on the verdure of a grove or meadow. 

Ab-ridged from Sir J. E. Smi,th. 

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 shouldered 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 petal~, either separate or cohering, so as to 
form a corolla of one single piece: in the latter case, 
the flower is called monopetuluus. When the petals 
first burst from the calyx, and expand in all their 
beauty, they still serve to protect the central parts of 
the flower. They are at first cun'ed inwards, forming 
a concavity around the delicate organs which occupy 
the centre. This not only shelters them from ex­
temal injury, but reflects the sun's rays upon them, 
like a concaye mirror, thus rearing them, as it were, 
in a hot-house. ,Yhen these parts are full grown, the 
artificial heat being no longer necessm'y, and the 
admission of light and air being not only safe but 
advantageous, the petals expand, leaving the intemal 
organs exposed to the free agency of these elements . 
• At the base of the petals is generally situated an 



organ called the nectary. This is the store whenc.e 
the bee derives honey. 

The most important parts of the flower are those 
organs which occupy the centre. It is here that the 
Beed which is to propagate the plant is lodged, in a 
vessel called the ova1'Y, or seed yesseI. From its 
summit rises a little thread-like stalk, called It. style, 
which, at its extremity, supports a small spongy sub­
stance denominated the 3tigma. These three parts 
form a whole which bears the name of carpel. 

Immediately surrounding the pistils are situated the 
stamen3, 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 
anther!', wben ripe, burst; and, being more elevated 
than the ~tigma, sbed 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 
recess of the corolla, in order to obtaiu 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 stig-ma. E,'ery insect, 
however ephemeral, every weed, however insignificant, 
lIas its part assigned in the great system of the 
universe. 

In Persia vel'y few of the palm and date trees, under 
cultivation, have stamens, those having pistils being 
preferred, as alone yielding fruit. In the season of 
floweriug the peasants gather branches of the wild 
palm trees, whose blossoms contain stamens, and spread 
them over those which are cultivated, 80 that the pollen 
comes il). contact with the pistils, and fertilizes the 
flower. 

There were two remarkable palm-trees in Italy. The 
one, situated at Otranto, hud nO'stamens ; the other, 
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at ndndisi, which is ~bout forty milEls distant, had no, 
pistils; consequently neither of these trees bore seed.', 
But when, after the growth of many years, they not,. 
only rose superior to all the trees of the neighbourilllg~' 
forests, hut overtopped all the buildings whie!!, inter.',/ 
vened; the pollen of the palm-tree at Brindisi was­
~afted by the wind to the pistils of .that of Otranto i 
and, to the astonishment of everyone, the latter bore 
fruit. 

THE SEED. 

_1-he seed, from which the future plant pr~ceeg8, is 
the soJe end and aim of all the parts of fl'U{ltiiitlatiori. 
It eonsi~ts of several pal'ts,"the most esseptial of. ~v4ich 1 

is the embryo, or gel'men" ~alled by Linureus, CQrl;U(U'f!b,:, 

w4ence the life and organization ot' the futUre plant 
originate. , 

The t:otylcdons, or seed lobes, are it:nmediatElly, 
attached to tho embryo, of which they form, properly 
speaking, a part. They' are commonly two in I\umber, ' 
and, when the 'seed has I>ufficiently established its root, 
generally rise out of the ground, and form a kind, of 
leaves. Hilum, the scar, is the point by which the 
seed, is attached to its seed-vessel, or receptacle, and 
through whieh alone nourishment is imparted for the -
perfecting of its intel'llal parts; it is also the point 
th~'oug~ \yhich the radical is protruded in the first stage 
of germination. _ .. . . . . 

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

Indepenily of the innumerable mcans'wbibhare 
adopted for ~aturingand protecting the organs, on 
which th~ ~1'odu~ti9.n of tqe seed depends, and which 
form p,art o( the·system of provision for pClTc(Jting, it--
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independentlJ." 'i60, of .the countless contrivancell, some 
~ highly artificial, fol' the immediate pUl'poseof perfe"cting 
it,..!...the mode iuwhich this organ is preserve(/, after it is 
matured, evinQes' consummate care and wisJom~ Some­
times it is paclced up in a capsule, a vesi'.el comp~se.\ of 
tough and strong. C?~t8 ; soinetimeg, as in .stone fruits 
and liuts, it is 'enClosed'in a strong sh.ell, which . again, is 
eudoseJ in a pulp 'j' sometimes, as in gmpes and berries, 
it is plumped overhead in a glutinous syrup, contained 
within a skin or bladder j at othel' "ti!lles, as in apples, 
and pears, it is ElIIibedded i~ the heart of a firm fleshy 
substance j or as' in strin-iberl'ies, pricked into the sur­
face of a soft pulp. These, and I,nany other v:;trieties 
exist in what 3;l'e c,alled fl'uits, In pulse, and grain, and 
grasses,-,-in trees, a~d slirubs, and fiowers,-the variety 
of the seed-vessel is incomputable; We have the 
seeds, as in th~ pea-tribe, regularly disposed in parch­
ment pods, winch compl~tely exclude the wet; the pod 
a1s0, not seldom, as i·n the bean, lined with a fine down 
distended like a. blown bladder j 01' we have the seell 
enveloped in wool, as ill the ?ottoJ]., plant j lodged, as in 
pines, between the hard and compact scales of a cone; 
01' bal'l'icadoed, as in the artichoke and thiBtle, with 
spikes '~nd pl'ickles j in mushrooms, placed unuer a 
penthouse; in ferns, within slits in the back pal't of the 
leaf j 01', which is the most general organization of all,­
we find them covered by a strong clolla tunic!a. and 
attacned to the stem, according to an order. appropriated 
to each -plant, as is seen in several kinds of grain and of 
grasses, " 

Equally numero'us and admirable al'e'the contriv:tl!CeS 
for dispersing seed, Who has not listened, in a ca1m 
and sunny day, to th~ cracking .offnrze-bushes, caused 
by the explosion of their liltltl elastic pods •. or watched 
th~ down of innumerable seeJsfl()a~ing.on the sum IDeI' , 
breeze, till they. are overtaken by a ,shower" which" 
moistening their whigs, stops. their further flight, and 
at -~he same ~ime accomplishes its final purpose, by im­
mediately promoting the germination of -each. seed in 
the moist earth.!' ,'. 

How little'al'e chiI4ren aware, as they blow awav the 

" 
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seeds of the dandelion, or stick burs in sport on each 
others' clothes, that they are fulfilling one of the great 
ends of nature. 

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

while their seeds, often ~mall, hard and indigestible, 
pass uninjured through the intestines, and are deposited, 
far from their original place of growth, in a condition 
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 in 
part only devoured. 

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

M'OULLOCH'S Course oj Reading. 

ANIMAL LIFE. 

Living bodies are usually divided into the animal and 
vegetable kinglloms. It may seem at first sufficiently 
easy to make the distinction between an animal and a 
plant j 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 distinet nervous system, 
no organs of sensation, no observable mode of commu­
nir.ation with the external world, it then becomes 
necessary to enquire more accurately ihto the peculiar 
points which should decide us to arrange them under 
the one class or the other. Perhaps the most certain of 
these is the rresence of a digestive organ. Ouvier men­
tions 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 j the existence of a circulation j and res­
piration. Nitrogen, it is true, exists in all animal bodies, 
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but all vegetal?les, likewise, cDntain it, and in SDme CDn­
siderable quantities, as the extensive classes Df fungi and 
cruciformia; in cafein, a principle extracted fl'Om cDffee, 
there is actually a greater amDuntDf it than in mDst 
anima.! substances. ' CirculatiDn is nDt fuund to. exist in 
the .lDWest class Df animals. As fDr respiratiDn, the 
leaves Df plants so. exactly resemble, in their actiDns, the 
lu:pgs Df animals, that they are nDW familiary spDken Df 
by vegetable physiDIDgists as respiratDry Drgans. 

,What life, is, we knDw nDt; what life does, we knDW 
well. Life counteracts the laws of gra,vity.-If the fluids 
of ~ Dur bDdies fDJIDwed the natural tendency Df fluids, 
they Wo.uld descep,d to. Dur feet when we stDDd, Dr to' Dur 
backs when we lay. The cause why they do. nDt may 
be referred immediately to. the actiDn Df the heart and 
vessels; but it is eV'ident that ~ey derive that pDwer 
fr.Dm life. . 

.Life resists the effects of mechanical powers.-FrictiDn, 
which will thin and weal' away a, dead bo.dy, actually is. 
the canse Df thickening a living Dne. The skin Dn a 
labDurer's hand is thickened and hardened, to. save it 
frDm the etfects Df co.nstant cDntact with rDugh and 
hard substances. The feet Dfthe African, who., withDut 
any defence, walks Dver the burning sands, exhibits 
always a thiokened co.vering; and a layer Df fat, a bad . 
conductDr of heat, is found deposited between it and 
the sentient extremities of the nerve. Pressure, which' 
thins inDrganic matter, thickens living matter. A tigl,lt 
shoe produces 8 corn, which is nDthing mDre than a 
thickened cuticle. The same muscle that with ease 
raised a hundred pounds when ali,e is tDrn thrDugh by 
ten when dead. . 

Life prevents chemical agency. The bDdy, when lef\ 
to. itsel~ SDDn begins to. puttety; the several pal'ts Df 
which it is cDmpDsed; no. IDnger under the, influence Dr 
.. )ligher cDntrDlling power, yield to. their chemical 
a#inities; new CDmbina,tiDns are formed i ammDI!ia, 
swphuretted, with carburetted hydrDgen, and,Dther gailes 
~,given off, apd nDthing remains but dust. This never 
haa>ens dUl'ing life.· . 

Life modifies the power 0/ keat.-Beneath a trDpical . 
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sun, or within the arctic circle, the temperature of the 
human body is found unaltered, when examined by the 
thermometer. Some have exposed themselves to air 
heated above. the point at which water boils, yet a 
thermometer placed under the tongue stood at the usual 
lleight of about 98 0; and the sailors, who, under 
Oaptain Pany, wintered so near the north-pole, when 
examined in the same way, constantly afforded the same 
results. 

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

PERCIVAL B. LORD. 

THE INTEGUMENTS. 

The integuments form that substance which covers 
every part of the surface of the body. They constitute 
what is termed the hide, in various animals, and consist 
of three parts: the scarf-skin, a mucous net work below, 
and the t1·ue-skin. 

The scarf-skin, or cuticle, which is intended to pro­
tect the parts beneath, and to preserve their sensibility, 
is itself,insensible. A blister will raise the cuticle, and 
render It apparent. Strong work will harden it, as in 
the haJ~<ls of labouring people; and after many 8m'ore 
complall?t~, the scarf-skin peels off, just as it does ill 
sO!'lle an.lmais, as serpents, which cast their skin at ccr­
talll penods. 
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The scarf-skin has in it numerous minute holes 01' 

pores, by means of which perspiration is efl'ected, and 
through which the hair issues. 

The colour of the scarf-skin varies very little in the 
different races of mankind; .even in the negro it is very 
little darker than in the European. The seat of colom' 
is, in fact, a very thin layer of soft substance which is 
interposed between the scarf-skin and the cutis, or true­
skin, and is tel'med the mucous net work. In the negro 
it is of a very dark colour; and the colouring matter is 
capable of being communicated to water. The true­
skin, and the parts below, are of the same colour, both 
in whites and blacks. 

There are five principal varieties of colour in the 
human spdcies, and all of them dependent on the dif­
ferent shades of the mucous coat: the first is the Euro­
pean, or white; the second is the Mongolian 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 tlight elevations of the skin, called papilla!. 
The immediate organs of sensation are, howe\'er, small 
white threads, called nerves, which are more 01' 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 pal'ticular 
part which possesses the sense of touch in a pre-eminent 
degree. The nose pr snout is a very common organ fol' 
this purpose, in many animals; and in the elephant, 
large and unwieldy !IS it appears, the extremity of the 
trunk is provided with an organ as small and delicate 
as the human fingel', and capable of taking hold of very 
small objects, as needles or pins, with great facility. 

80me auimals have an exceedingly thick epidel'mis or 
Jctll'f-skin, as the elephant and hippopotamus. Those 
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that live in the air have their cuticle dry and horny j 
fish, on the contrary, have it mucous or oily, so as to 
prevent injury by the action of the water upon it. Some 
animals, as has already been observed with regard to 
serpents, cast their cuticle once a year, and this in so 
perfect a way that even the rotundity of the eye is dis­
coverable in the exuvial. The greater part of silk 
worms, and of the caterpillars of butterflies, cast off 
their cuticles seven times, and some insects even ten 
times, before they pa~s into the state of chrysalis. 

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

THE BONES. 
• 

Tbe bones forlD, as it were, the foundation of the 
hoJy; and, besides being a basis or ground-work for 
the soft part.'l, 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 column, or bones of the 
back; in the centre of these bones is a hollow space, 
destined for the reception of the spinal marrow, a sub­
stance which is a prolongation of the brain, and resem­
bles it a good deal in nature and function. 

At a little distanC3 from the skull comence the ribs, 
which are all fixed behind to the bones of the back, and 
the greater number to the breast-bone before. Their 
curvature forms a cavity, which is called the chest, and 
contains the heart and lungs. 

At the lower part of the vertebral column is placed 
a firm, thick, strong, and irregular, bony structure,' 
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called the hips~ w,hich ench-cle a sort of hollow space 
termed the pelvis or basin. 

At the upper part of the ribs are the shouldel' blades, 
info which the upper extremities are al'ticulated or 
jointed; and at the lower part of the pelvis are articu· 
bted the lower extremities. 

The Corm, m3.0O'Jlitude and mode of junction of bones, 
vary, according to the design which they are intended 
to serve. I 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 <:ertain intel'vals. 
In the hand and foot, there is, by means of the nume­
rous joints of the fingers and toes, and the mechanism 
of the wrist and ancle, a facility given to the various 
important actions of the hand, and to the more limited 
motion.~ of the foot. 

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

The joints which compose the shoulder and hip are . 
of the description which is called, hi mechanics, the 
ball and socket. The bone of the arm is attached to" 
the shoulder blade, ~hich is connected with the breast 
bone, by the intervention of the conar bone, or 
clavicle. -
. The ends of bones are covered with a gristly sub­
staJlce called cartilage, which, together with the oil, or 
synovia, as it is called, which is secreied in every joint, 
prevents them being injured' lJ1 the constant friction to 
w hieb they are exposed. '. . 

The bones, hard and sub~tantial as they appear, were 
originally noth~ng more than soft pulp, contained within 
a membraneous covering,. which' gradually became 
harder, and at the proper period, acquired solidity suffi­
cientfor. all the purposes of life. ~h.younger a person 
is, the greater is the quanity of jelly; and in old people 
there 'is a much larger proportion of ossified matter-., 
Bome fish have their bones composed entirely of car­
tilage, as the shal'k,' skate, sturgeon. 
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J n !lome animals the bony structure is on the outside 
of the body, as in all the testaceous tribes, which a!'e 
enclosed in one 01' more shells, as the oyster, snail, 
whilk, &c.; and a.lso 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~ whi.ch 
in the former not. only extends to the shell, but bkeWlse 
to the limb itself. Lobsters and crabs are sometimes, 
after thunder-storms, found to be entirely without their 
claws, which require some time for production. The 
jar communicated to the water, and perhaps terror on 
the part of the animal, haye the singular effect o(making 
these animals throw off their claws. The effect seemi 
to be voluntary, for some of the younger of thf::se ani­
mals will drop their claws on an attempt to take them, 
even though they have not been touched. In theso 
animals, the blood-vessels have the power of secreting 
the matter of the Rhell. Crabs and lobsters lose their 
shell annually, and seek retirement till the new shell is 
suffici~ntly. consoliJated, being aware of their defenco­
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 
~rtificia.l, or more evidently_artificial, than that which 
IS seen III the vertebral of the human neck. . Two things 
were to be done. The head was to have the power of 
bending forward and backward' and at the same time 
of turning itself Ol"ound 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 anq is united to it 
hy a hinfle-joint; upon which jOi:lt the head plays 
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frcely 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, entering a corresponding hole or 
socket in the bone above it, forms a pivot or axle upon 
which that upper bone, together with the head which it 
supports, turns freely in a circle. Thus are both motions 
perfect without interfering with each other. When we 
nod the head, we use the hinge-joint, which lies between 
the head and the first bone of the neck; when we tUI'll -
the head round, we use the tennon tlnd mortice, which 
runs between the first bone of the neck and the second. 
No olle can here doubt of the existence of counsel and 
design. _ 

The spine, or back-bone, is a chain of joints of very 
wonderful construction. It was to be firm, yet flexible; 
firm, to support the erect position of the body; flexible, 
to allow 'of the bending of the trunk in all degrees of 
curvature. It was further also to be a pipe for the safa 
conveyance from the brain of the spinal marow, 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. N ow, 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 afterwanls indefinitely subdivided, might, under 
the name of nerves, give to every part of the body 
the power of feeling and motion. The same spine was 
also to serve another purpose, not less wanted than the 
preceding, viz: to afford a basis for the insertion of the 
nlUscies, l'hich are spread over the trunk of the body; 
in which trunk there are not, as in the limbs, cylindrical 
~ones to which they can be fastened. The spine had 
likewise to furnish a support for the ends of the ribs to 
rpst upon, 
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How admirably is all this accomplished 1 The spine 
is composed of a great number of bones, (in man, of 
twenty-four,) joined to one another, and compacted by 
broad bases. The breadth of the bases upon which 
the parts severally rest, and the closeness of the junc­
tion, give to the chain its firmness and stability j the 
number of parts, and consequent frequency of joints, 
its flexibility. This flexibility varies in different parts 
of the chain j is lea.~t in the back, where, strength more 
than flexure is wanted; grcmter in the loins, which it 
was necessary should be more supple than the back; 
and greatest of all in the neck, for the free motion of 
the head. In order to afford a passage for the descent 
of the spinal malTOW, each of these bones is bored 
throngh the middle in sueh a manner as that when 
put together the hole in one bone falls into a line, and 
corresponds with the holes in the two bones contiguolls 
to it. By which means, the perforated pieces, when 
joined, form an entire, close, uninterrupted channel; 
at least, while the spine is npright and at rest. But as 
a ~ettled posture is inconsistent with its use, a great 
diffieulty still remained, which was, to prevent the 
vertebrre shifting upon one another, so as to break the 
line of the canal as often as the body moves or twists. 
But the vertebJ'w, by means of their processes and 
projections, and of the articulations which some of them 
form with one another at their extremities, are so 
locked in and confined as to maintain in the surfaces of 
the bones the relative position nearly unaltered j and 
to throw the change and pressure produced by f!exion 
almost entirely upon the intervening cartilages, or 
gl;stle, the springiness and yielding nature of whose 
substance admits of all the motion which is necessary 
without any chasm being produced by a separation of 
the parts. For the medullary canal giving out in its 
comse a supply of nerves to different parts of the body, 
notches are made on the upper and lower edge of each 
vertebra, two on each edge. When the vertebrre are 
put together, these notches, exactly fitting, form small 
holes through which the nerves issue out in pairs, in 
order to send their branches through every part of the 
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·body, and with an equnl bounty to both siehle of the 
body. . 

The struoture of the spine is not in general different 
in different animals. In the serpent" tribe, however, it 
is considerably varied i but with strict reference to the 
convenience of the'animal. For, whereas in quadrupeds 
the number of vertebral is from thirty to forty, in the 
-serpent it is nearly one hundred and fifty i whel'eas,in 
men and quadrupeds the Burfaces of the bones are fiat, 
and these flat surfaces are laid one against the other, and 
bound ~ight by sinews, in the serpent the bones play 
one within. the othel', like a ball and socket, so that they 
have a free motion upon one another in every direction; 
that is to Sll.y, in .men and quadrupeds firmness is more 
consulted, in'kerpents pliancy. 
. ' . PALEY'S Nat. Tkeology • 

. ,THE MUSCLES. 

'The muscles are distinct portions of flesh, capable of 
eontraction and relaxation. They are composed of. 
fibres of'two kinds i the one sofland irritable, of a red 
colour from the blood that is in them: these generally 
constitute the body' of the muscle i whilst the other sort 
are found, for th<l most part, in the extremities,. and 
are of a harder texture, and of a white glistening 
COIOUT: if these are formed into a round, slender cord, 
they are cialled 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 hy 
means of tendons, and ,are so artfully situated. tbat, 
whatever motion the joint annexed is clq>able of per­
forming, the muscle is adapted to produce it. 'fhe 
knee and the e~bow. furni~~ 'examples of th~ agree-; 
mebt. Both bcnng hlh~ JOInts, formed to moye back­
warda or forwards, the muscles belotlgiD$ to them 
are pl~ parallel to the bone, so as by theIr contrac~ 

; - ,M 
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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 ac­
cordingly 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 ves..sels that are 
dispersed tbrough their substance. When we soak tbe 
fibres of a muscle in water, it becomes white. The 
blood vessels are accompanied by nerves; and they are 
both distributed so abundantly in the fleshy parts, that 
in endeavouring to trace the course of the blood vessels 
in a muscle, the muscle would appear to be formed 
altogether by their ramifications; and in an attempt to 
follow the branches of its nerves, they would be found 
to be equally numerous. 

When a muscle is in action, tbe .fibres become 
shorter, and tbe 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 tbat move the limbs, or any other part dependent 
upon our will; but tbere are others, called tbe involun­
tary muscles, wbicb operate without even our conscious­
ness of the action that is Qontinually going on within 
us: such is the heart, which is itself a muscle; and the 
muscular fibres that occasion the necessary motions of 
the stomach aod the intestines. \ 

Most muscles have otbers opposed to them, which 
act in a contrary direction, and are called antagonists. 
Some of these act in succession, as when one muscle, 
or one set of muscles, bends a limb, another extends 
it; ooe elevates a part, another depresses it j one draws 
it to the righ't, another to the left; By these opposite 
powers the part may be kept in a middle direction, 
l'eady to obey when called to act. 

}i~our hundred and forty-six muscles have been 
descnbed, and their uses ascertained. It has been said 
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that not leas than a hundl'ed are employed everyt ime 
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 
inestimable blessing, till disease or accident makes us 
sensible of its enjoyment. 

The exquisite and delicate mechanism of different 
parts of the frame claims our highest admiration; but 
our wonder is greatly increased when we consider that 
it performs its different functions for fifty or sixty years 
together, with very little diminution of its power. 
'\Wlat hinge could the most skilful workman contrive, 
that might be used as ojten 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 
contrivances of man. ' 

Those' important faculties of sight and hearing 
which are of so much use, and which procure us so 
many enjoyments, depend upon muscles so extremely 
small that they must be magnified to be visible. In 
the tongue the muscles are very numerous, and so im­
plicated with one another, that the nicest, dissectors 
cannot trace them; yet they are so arranged that they 
never interfere with each other" nor interrupt the 
various offices of speaking and' swallowing. In the 
other parts of the body, the same admirable' economy 
is presel'ved. The muscles are 'every where di(fused; 
they lie close t1> each other, in ]ayel's as it were, over 
one another, after crossing, sometimes passing through, 
and even imbedded in one another, yet each at perfect 
liberty to perform. its peculiar office, without interrupt­
ing the power of its neighbour. 

The action of muscles is often required where their 
situation would I be inconYenient., In, such a case, 
the body of the muscle is placed in some commodious 
position at a distance, and communicates with the'point 
or action b1 means of slender tendons, or strings, re-

".-..mbling wires. If the muscle. which move the fin ieI'. 
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bad been plaoed in the palm or back of the ha~d, . they 
would have enlarged it to a clumsy and very ineem­
venient thickness. They are, therefore, disposed in the 
arm and even up to the elbow; from this position they 
!lct 'by long tendons, strapped down at the wrist by 
liO'aments, beneath which they pass to the fingers. The 
s~me artful arrangement is ·observed in the muscles that 
give motion to the toes, and many of the joints of the 
foot. Instead of swelling and distorting the f60t, they 
form a graceful enlargement of the calf oJ t~e leg. The 
variety in the figure of the muscles, according to 
their situation and office, is likewise beautifully con- _ 
trived: some have double, some triple tendons; others 
none; in some places one tendon belongs to sev(ltal 
muscles, in other places one muscle to several tendons. 

One set of muscles enables 1J.S to move a certain part 
one way, and a different set enables us to move. it 

~ another way. That we have the power to frown, smile, 
cough, breathe, or lift up Q.r close our eye-lids, raise or 
bend our hea.ds, stoop,· incline to one side ol,the other, 
move our fingers or toes, raise or depress our limbs,· 
walk or sit down, speak, ot sing, swallow, open or shut 
our mouths, or perform any action whatever, we owe 
to l'larticular muscles which are appointed to set that 
part in mot.ion. 

Surely no one can b~ acquainted with the art and 
wisdom so wonderfully displayed in the structure of the 
human body, without acknowledging that there is a 
God, and that the work is his: for nothing short of infi­
nite intelligence could have produced anything so com-

o plioated and so perfect. 

THE TEETH. 

T?G functions of circulation and. of respiration are 
car~led. on 6y means of organs situate.d in Ii 'cavity, , 
WhIC~lS called .the chest, 01: thorax. The organs which 
are concerned III the preparation of the food Bnd ill 

nutritioD, lie is a cavity beneath, called the ;avity of 



_ the abdomen. The chest is occupied ohiefly by: the 
heart and the lungs j the abdomen by the !Jtomach, t.he 
intestines,· the liver, the spleen, and the pancreas or 
sweet-bread. These two caVities are separated by a 
partition, call~d the diaphragm or midriff, which.1s 
partly of a fleshy and partly of a membraneous nature, 
and readily gives. way, by its laxity, to the alternate 
expansion' and contraction of the chest in the action of 
breathing, to which ifs mus('ular power eminently con­
tributes. The stomach is connected with the mouth b~ 
mt>aDS of a'l(lng tube, which is called the resopl:!.agus, or 
gullet, by means of which it receives the food from the 
mouth. 

The fiTSt action to which the food is subjected is 
mastication, or chewing, and for this purpose most ani­
mals are provided with teeth. When there are no 
teeth, other resources are provIded in the stomach itseli, 
for that sort of prE-paratiol! which it is necessary that the 
food should undergo previous to digestion. Birds have 
no teeth j and with various other animals, as fish, and 
serpentR, the teeth seem to he adapted only to prevent 
the eseape of that prey which is swallowed wnole. 

The nature of the teeth depends on the nature of the 
food which the animal is designed to use; namely, 
whet.her it is animal, vegetable, or of a mixed nature; 
by the inspection of the teeth, th~refore, we are able to 
rorm an opinion as to sJme of the most material habits 
of an animal. The teeth which first exhibit themselves 
are called milk, deoiduous, 01' temporary teeth, from 
their being intended to continue only a few years. 
Those which supply their places when they ar~ shed. 
are, from their never being shed, called permanent. • 

The t~eth in man are co,mposed of two. parts; a 
'l;I01l1' which constitu~s the ,body of the tooth, and is 
Tel'y similar to real bone, and a bright, smooth, thin 
external covering, called the enamel The part which, 
ill 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, "hieh 
~cends in the fi,rm ,of a tube into the fangs, and 
coatains the vessels nnd nerves which were employed 

, ' 



in the original formation, and subsequently in the nu­
trition of the tooth. This is the structure of the teeth 
in the omnivorous and carnivorous animals; but in the 
graminivorous, the enam~1 descends into the body of 
tl~ tooth, and by formin~ several perpendicular layers, 
enables the tooth to resist the attrition necessary in mas­
tication j if there were only one layer of enamel, it 
would be soon worn off. Between the teeth of the om­
nivorous and carnivorous animals there is also a 
difference. In the carnivorouil, the teeth fit into each 
other very nicely; whereas in the omuivorous, 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 nl1mber, and are divided into three kinds j the front, 
called also incisors or ('uLting teeth, of which there are 
eight, namely, four in each jaw; the canine teeth, called 
dog teeth, or cuspidate, which are four in nunibel', one 
on each side of the incisors, and are of a pointed or 
conical form; and the grinders, or molares, which 
amount to eight, being two back teeth, above and 
helow, on each sille. The permanent teeth are thirty­
two in number. These are, as in the temporary, eight 
incisorR, and four cuspidate; two bicuspid ate, or two­
pointed, next to the cl1"pidate, on eaeh side, amounting 
to eight; and three molare~ on each side, above and 
below, making tweh'e, of whiCh the four hindermost are 
denominated dentes sapien tim, or teeth of wisdom, from 
their not appearing till adult age. The cause of this 
increase of teeth ii:! that there is a very great dispro­
portion between the magnitude of the jaw, in the young 
and adult; and as the teeth, from their nature and mode 
of growth, do not admit of any increase of size, it was 
necessary, when the jaw became larger, that not only a 
supply of larger teeth, but additional teeth should be 
given. 

Many of the carnivorous animals are beasts of prey, 
and their teeth are part of their natural weapons of 
attack. . The tusks, or canine teeth, are, ill such ani­
mals, and indeed in some others, ali the hog, Viry for­
midable instruments of offence. 
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Cattle and sheep, whose front teeth are confined to 
biting the grass, have them sharp, and the enamel of 
these teeth covers their outside only, as in man; but· 
neither cattle nor sheep have incisors in the upper jaw. 
In horses, where both the front teeth and the mol ares 
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 graminivorolls 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 lozenges, which touch each other 
in the middle of the tooth; in the Asiatic it is in the 
(orm of transverse flattened ovals j 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 enamei, 
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 jn a species of sKate, 
which has teeth of a similar kind, and is apt to have 
them injured by breaking the shells of lobsters, crabs, 
&c., which are its chief food. There is also a singular 
power of renewal in the teeth of venomous serpents. 
The~e animals are distinguished by having a sharp 
hollow tooth, or fang, in the upper jaw, on each side, 
the base of which communicates with a poison gland 
situated below the eye. This tooth, in ordinary cir­
cumstances, lies flat; but it is capable of being erected, 
and then, either on biting or by the action of the Bame 
muscles whieh erect it, the poison 'gland is pressed 
upon, and a minute portion of the poison forced through 
the hole of the tooth into the wound. The poison fang 
is very apt to get entangled and broken; but there is a 
provision for its supply, in the germs of future fangs, 
which exist as pulp in little bag~ in the jaw; the new 
fangs become ossified, and assume the office of the old 
ones. 
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THE DIGESTION. 

DurinCf the action of chewing, the food is· mixed 
with thet:> 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 resophagus, 01" 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 wind-pipe lies imme­
diately before the passage to the stomach j we might­
suppose that the food would pass into the first opening, 
viz: the passage to the wind-pipe, before it reaehed its 
own proper passage.-And this w()uld be the case were 
it not that there is a little valve standing erect before 
the passage to the windpipe, which the food in its way 
to the gullet presses gown, and thus closes the anterior 
opening of the gullet. Were this passage left open, we 

. would be in danger of being choked by every morsel we 
endeavoured to swallow. 

The stomach is a kind of membraneous bag, not 
very unlike the bag of a bag-pipe, lying across the 
body, and having two openings: the upper, towards 
the left side, br which it receives food from the gullet, 
called the cardia j and the lower, on the left side, 
called the pylorus or janitor, by which the food passes 
into the intestines. Its inner surface consists of a soft 
membrane, called the mucous, or villous coat, which is 
carried through the whole alimentary canal j its ·middle 
coat is muscular, and, by means of this coat, the sto­
mach has the power of emptying its contents j its outer 
is a membraneous co.vering,· 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 th...!l too ready passage of the food 
d0'YDwards. Between i~ coats are several small glands 
whlCh secrete, and pour mto the stomach, a fluid called 
~he gastric juice, which dissolves the substances taken 
mto the stomach, converts them into a uniform, greyit>h 
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pulpy ~a;;s, called cky'me, ~nd ~hu!l fit!! th.em _for becoma 

illg nounshment. DlgestlOn 15 totally mdependent of 
any pressure which is exercised by the coats of the 
stomach fOI' it has been found that if portions' of food 
were pl~ce(l in silver balls, and these swallmved, 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 intestines, it receives the bile, 
which is a; secretion from the liver; and the pancreatic 
juice, which is the secretion of the pancreas, or sweet­
bread. By the mixture of these,substances, the food 
is so far altered in its nature as to be capable of afford­
ing chyle, which is a fluid like milk. This fluid is taken 
up by small vessels, called lac teals, spread upon the sur­
face of the intestines. These lacteals, uniting together, 

, convey their contents into one of the large blood-vessels 
of the body, and thus supply the means of nourishment 
to the whole system. That part of the food which 
cannot afford nourishment is carried off as excremen­
titious matter. 

All carnivorous animals have stomachs of the same 
kind; and in t~em the digestive organs are of the more 
simple kind, as animal food is more ea.'lily converted 
into chyle. Many birds not only take ill- portions 
of gravel to assist their digestion, but, as they have 
no teeth, and can divide their food in but a ,very 
imperfect ,manner with their bills, the gizzarll is given 
,them for the purpose of doing so. The gizzard is a 
muscle in the stomach with two bodies, called there­
fore the digastric, calculated to 'press afiy substance 
very strongly between the two parts of which it con­
sists. But as the gizzard could not perform the whole 
of the duty at once, there. is a bag, or enlargement of 
the gullet, given to many birds, called the crop, which 
iR situated in the front of the chest, at some distance 
from the -gizzard. In this the hard and dry food is 
macer.ated j it is then lGi into the gizzard, whel'e it is 
bl'Uised and divided, and mixed with the gastric juice 
which is secreted by glands near the entrance of th~ 

M2 
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gizzard; and thus the changes are produced upon the 
food, which-fit it for nourishment. --- . 

The crop, in such birds as have it, is principally to 
be viewed as a repository, in which the food is first 
softened, and then transferred to the gizzard. But in 
all birds of the dove kind, and it is supposed in parrots, 
macaws, and cockatoos, the crop, both in the male 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 i and as the pigeon grows older, the prop~rtion of 
common food is increased j so that by the time it is 
eight or DiDe days old, and able to digest common food, 
the secretion of food in the old bird ceases. 

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

Teeth are likewise met with in Rome of the worm 
tribe; and such is also the case with various insects, 
particularly the Cape gr{LSS-hopper, and mole cricket. 

The most curious apparatus for the convel"sion of 
vegetable food into nourishment is that which belongs 
to the cow, the sheep, the deer, the camel, and other 
animals which usually chew their cud.· In these 
?-ni~als ~here are four stomachs, which are concerned 
lU dIgestIon. The first stomach receives the food after 
a slight masticatioll; thence it goes into the second, 



called the koney-comb i and when it bas been macerated 
for some time, it is carried up into the mouth. It is 
then chllwed, and passes int9 the third stomach, or 
'fMlny..plies, whence is goes into the fourtb, or real, 
the proper digesting stomach, where its conversion into 
chyme is completed. The animal seems to have the 
power of sending the food at once into the second, 
third or fourth; and this they do according to the 
facility with. which the different kinds of food may 
be- digested. For instance, cows- in the north of 
Scotland, and the Hebrides, are occasionally fed on 
fish, which does not require a second mastication, and 
is therefore received at once into the third storpach; 
and calves, when fed on milk, l(ceive it into the fourth 
stomach. In the camel, the second stomach consists 
of cells, and is solely appropriated to the reception or 
wa.1er. By means of a curious muscular structure the 
orifices of these cells are closed, and the water pre­
served from being mixed with the food. It is this 
peculiar structure which, in the camel, dromedary, and 
lama, fits them to live in sandy deserts, where the 
supplies of water. are so precarious. Bruce mentions 
that four gallons were taken out of the stomach of & 

came\, during one of his journeys in the desert, when 
there w~s much distress for want of water. .~ 

THE HEA.RT. 

The heart is the grand reservoir of the blood, 
whence it flows through the arteries to the utmost 
extremities of the body, and is conveyed back again by 
the veins. This organ is situated lin the thorax~ or 

between the two lobes of the lungs. In man it 
almost cross-wise. The base, or broad part, 

nlr,Am .. ~n towards the right side, and the point 
the left. It is securely enclosed in a mem­

.~meous sac, or pouch, which contains a fluid that 
smoothness to its surface, and ease to its motions. 
substance of the heart is entirely fleshy or 
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muscular. Its basis, from which the great- blood 
vessels ,originate, is covered' with fat, and it has two 
hollow appendages called auricle~. Within it is di­
vided into two cavities, or ventricles, separated from 
each other by a fleshy partition. The use of these 
ventricles and auricles is to circulate the blood through, 
the whole body, by means of the power of conbaction 
and enlafgement which the heart possesses from its 

. numerous fibres, that surround it in a spiral-direction. 
When these fibres- are contracted, the sides of the 
muscular cavities are necessarily squeezed together, so 
as to force out of th~m any fluid which they may 
contain. By the relaxation of the same fibres, the 
cavities become dilated, and of course prepared to 
admit any fluid which may be poured into them. The 
great trunks, both of the arteries, w.Qich carry out the 
blood, and of the veins, which bring it back, are 
inserted in these cavities. By _ dilating the fibres, 
which anatomists call diastole, the cavity of the ven­
tricles is opened. to receive the blood from the..auricles; 
on the contrary, when the ventricles are contracte~ 
which is called .~y8tole, the auricles are expanded; and 
by this alternate action, they carryon the wonderful 
operation of supplying with blood, the most distant 
parts of the body. 
- The .1;>iood which has been ejected from the auricles 
and ventricles is prevented from returning, vy valves 
or little doors placed between the auricles and ven­
tricles, and at the mouths of the great arteries. These 
valves open inwards, but not in the contrary direction; 
of course when the blood has passed through them the 
valves close, and ~ ,return is. thus render~d 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 arteries, than it is filled 
again from the veins; and this contractioll and dilata­
tion s1;lcceed each other wi~h great rapidity; and by its 

". r.e-action, causes that beatmg at the wrist and other 
'parts, that is called the pulse. ' , 
.. It is supposed that the quantity'of blood coirtained 
iD,the.oodyamounts to betwelm 25 and 35 pounds-. , , 
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, and thgt abont two ounees pass on fl'om the heart at_ 
each -pulsation; In this way, at '70 pulsations in a 
minute, 140 ounces will pass thro!1gh the heart in a 
minute, or 8400 ounces i1jl an hour. Hence the whole 
quantity of blooa contained in the body, supposing it 
to be 25 pounds,. will pass through the circulation in 
about thl:ee minutes, or about 20 times in an hour, or 
480 times in a day.· When we consider the same 
process in the larger species of animals, it strikes the 
mind still more for~ibly. Dr. Hunter dissected a 
.whale, and he relates that the aorta, which is the 
principal artery of the body, measured a foot in dia~ 
meter, Ten or fifteen gallons of blood are thrown out 

• of the heart at a stroke; what then must be t,he quan~ 
tity of blood circulating through the whale in a day 1 ' 

The structure' .of the heart, and the. circulation of 
the blood, seem to be conducted on the same principles 
in man abd in quadrupeds. We have just seen that in 
the whale it is similar, and probably in fishes in 
general. The 'circulation of the blood, as it appears in 
the newt, a species of lizard, when seen through a good' 
microscope, will illustrate what we have said on .this 
subject. The bodies -of these animals, when very 
young, are so transparent that the blood may be seen 
to' flow -briskly through every part, even into the toes, 
and to return from them. Tile newt has three small 
fins near the head, which are divided like the leaves 
af a polypody 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 OBce, like the divided, 

streams of a great river, diffusing li.fo and vigour; . 
Some insects have several hearts. If silk worms be 

examined when full grown, thel'l.'I will be perceived.8 
chain of hearts running the whole length ox their 
bodies; whilst many amphibious' aniIpals, frogs for ex~ 
ample, have but one ventJicle to the heart. . -

The chief distinction between the arteries and veins 
liea in this, that the al'tel"ies convey the blood -from the -



heart, the veins carry it back again. In order to 
effect this purpose, the veins are continued from the 
extremities of the arteries, and, in general, every artery 
is accompanied by its corresponding vein. 

That we may clearly understand the subject before 
us, let us suppose two trees, united to each other by 
the extremities of their branches at the top. and their 
trunks terminating at the same point at the bottom, 
each being hollow from the roots to the tips of the 
smallest twigs, and filled with a fluid which circulates 
incessantly from one through the other. Let 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 
certain change which is essential to our well being. 
All the veins which bring the blood from the upper 
extremities, and from the head and heart, pass into a 
large vein called the descending l'rna 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 nnite as they approach the 
heart, and open by one common orifice into the right 
auricle. The return of the blood i" promoted by the 
action of tbe muscles, the pulsation of the arteries, and 
the valves which are formed in the veins. These 
valves are so nicely adapted to their design, that they 
admit the blood to flow from the extremities, but oppose 
its returning back towa.rds them. 

The circulation of the blood was first ascertained by 
Harvey, A. D. 1628; by the aid of the microscope. it 
may be very plainly observed ill the web of a frog's fuot. 
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RESPIRA.TION. 

In fOI'ming 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 changes which are requisite for 
adapting the blood to the functions, which it is intended 
to perform in the animal economy. 

The organs of respiration consist of the larynx, the 
trachea, 01' wind-pipe, and the lungs. The larynx is the 
projecting part which you can see and feel at the uppe!' 
part of the throat. It is the commencement of the 
wind-pipe, and is the organ in w"hich the voice is formed. 
The wind-pipe is the tube which is connected with this, 
and is divided first into two, and then into smaller 
branches, called bronchia, which at last terminate in 
small cells that form t~e minute structure of the lungs. 
These "Organs can only be considered as subservient to 
the more immediate functions of respiration. There 
are other parts which are necessary for carrying on the 
mechanical process Of admitting and ejecting the air 
from the lungs, and these. in man and quadrupeds are 
pricipally a very large and strong muscle, called the 
diaphragm, which separates the cavity of the abdomen 
from the thorax j and various small muscles which lie 
betweeu the ribs. 

The mechanism employed in dilatation and expansion 
is exceedingly simple. The contraction of the diaphragm 
forces down the abdominal viscera, and thus enlarges 
the cavity of the chest downwaJ'ds, while the action of 
the muscles between the ribs raises them, and produces 
an expansion in another direction. The necessary effect 
of this increase of size is, that the air rushes into the 
wind-pipe, to supply the void which would otherwise 
occur j and when the diaphragm and intercostal mus­
cles cease to act, and become relaxed, the elasticity of 
the cartilaginous parts of the chest, but more particularly 
the tendency of the muscles of the abdomen to recover 
themselves have the effect of diminishing the cavity of 
the chest, ;nd of thus forcing out from the lungs the 
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air which has been received by int)ration. The alter­
nate dilatation and contraction of the chest, which thus 
takes place, constitutes the act of respiration, which is 

, partly dependant on the will, and partly independant ot -
it. The lungs are of a light, spongy texture, one in 
each cavity of the chest, capable of swimming in water, ' 
separable into subdivisions called lobes, and covered 
with a membral1e 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 lal'gely 
supplied with blood-vessels, of which some appear to be 
destined for the nouiishment of the organ; but by far 
the principal part convey the blood from the right side 

, of the heart, in oi'der that it may, after minute division, 
and diffusion over the air-cells, be exposed to the influ­
ence of the extel'llal air, and be carried back to the heart . 
in a proper state for llomishing the body. 

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

Atmbspheric air is composed of about twenty-one 
parts by measure of oxygen, 01' the respirable part, and 
seventy-nine parts of azote, called also nitrogen, or the 
unrespirable part, with a small port.ion, not exceeding 
two per cent., of carbonic acid gas. When an animal is 
confined in a certain quantity of atmospheric air, a part 
of the oxygen disappears, and an augmented qua.ntity of 
carbonic acid gas is found to have been produced. Now, 
it is supposed by physiologists, that part of the oxygen 
is absorbed by the blood, giving it its florid red colour, 
and is cm-ried through the body, that by its union with 
other elements it may form a species of diffused combus­
tion. This preserves a mOl'e uniform temperature than 
if the animal he~t were produced only in the lungs, 
which are at a considerable dil:ltance f!'Om the extremities, 
and are not united with them by substances well calcu-



lated to transmit heat. ..The remainder changes the 
. venous blood in the· lungs, by abstracting carbon, and 
. forming. carbonic acid i this may be easily shown by 

passing the air from the lungstnrough lime water,. which 
will become turbid by the. formation of carbonate 01 
lime. / 

Physiologists have differed very much as to the 
quantity of air taken in at each inspiration. It would 
appear, however, tbat about forty cubic inches of air are 
taken it at an ordinary inspiration i and if we suppose 
that we respire sixteen times in a minute, we shall respirfl, 

, during the-twenty-four hours, 921,600 cubic incbeR, or 
533 cubic feet of air. This is an immense consumption 
of oxygen i and it may seem extraordiuary that, consid-

- ering the prodigious demand on the atmospheJ'e, by 
the m~my millions of human beings who inhabit the 
earth, and the countless numbers of animals which )'e­
quire a constant supply of air, the oxygen should not be 
consumed, and the air itself contaminated. God, how­
ever, has wisely provided for the removal- of what is 
noxious, from ail', and for the supply of what is whole­
some. Carbonic acid gas" which animals produce in, 
respiration, and which likewise originates from fermen-

. tation and combustion, is capable of being absorbed by 
.... water. It is also, in certain circumstancgs, taken in by 

plants of which it forms a part of the food, so that there 
is no danger of aliY deleterious superabundance. Plants 
likewise, when exposed to the rays of the .sun, exhale 
_ oxygen, which seems to arise from ,the decomposition of 
the absorbed cli\'bonic acid gas, the carbon fprminga 
part ()f the substance of the plant, and the oxygen, which 
had been united with it, being thrown out. 

The inJluence exercised by respiration, in the animal 
'economy, is pretty much the same in all animals; but 
the mode which we have .described plincipallyapplies 
to man and quadrupeds. In birds there are some im­
portant modincations; in fish the air is applied to the 

,blood in the gills, through t.,he medium olthe water i in 
amphibious animals the princi~l chal'acteristic is that 
the whole of the blood does not circulate through. the 
l~nis, ,and that they can bear the· interruption of respi-
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ration without injury; but in the insect tribe, and most 
of the inferior animals, there are variou;; tubes, or tra­
chre, whieh ramify over the body, and open externally 
by apertures, or stigmata, a8 they al'e called, by means 
of which the air is rc,~eived 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 elass of an~mals 
tlleir 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 
lungs have several openings, by means of which they 
communicate with various ail' bags, 01' cells, which fill 
the whole of the cavity of the body from the neck 
downwards. The~e cells are filled by air, which passes 
into and out of them, through the lungs. and which, in 
its passsage, 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 inereasing 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, whieh a greater 
01' smaller proximity to the earth necesfiarily 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 happens in birds; and 
this ha'< been so carefully attended to in them, that the 
cells extend even among the muscles of the body, where 
they are partieularly 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 bodv, which 
drives air out, and increases their specific gravi"ty. 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 
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quantity, that the turkey, bulfinch, &c., nre able to pro­
. duce the quick and voluntary erection of their plumage. 
We may mention here, that the power which birdfl have 
of admitting a large quantity of nil' into their bodies, 
enables them to keep up a much stronger and more 
continued current of air through the larynx than any 
other animal can do; and gives them, therefore, a 
volume of voice which is very great, compared with 
their small dimensions. 

In fishE's, as already statE'd; the air is applied to the 
gills through the medium of the water. The gills are 
covered with a large flap, or operculum which is edged 
with a fringe which can be accurately applied to the 
part beneath, so as entirely to shut up the slit or openin,g 
into the gills. When the animal breathes, that is, when 
it wishes water to be applied to the gills, it acts with the 
muscles of this flap so as to render it convex j this can­
not be done, it is clear, without producing a vacuum 
under the flap; and as the animal is in water, and there 
is an opening in the mouth which communicates with 
the gills, the water rushes in among the gills, filling up 
the space maile by the changed form of the flap, and 
thus applying itself to the minute ramifications of blood­
vessels diffused over the gills. When the air contained 
in this water is no longer equal to its purpose, the water 
passes away through an air-opening at the edge of the 
operculum which the animal has the power of making; 
and by a repetition of the process, a fresh supply of 
water is obtained, and the function of respiration kept 
up. Fish could not live in water from which the air 
has been expelled by boiling, and when a small pond 

. is frozen over, the fish die, unless an opening is made to 
admit the air. 

There is, in fish, a part of structure somewhat ana­
logous to the air-cells in birds, namely, the a.ir-bladderl 
or Bwim'ming-bladderB, which are given to them, as the 
cells are to birds, for the purpose or increasing or dimi­
nishing their buoyancy. These bladders are placed 
close to the back-bone; they vary in size, shape, and 
number; and are wanting, or very small, in such fish 
as nre ienerally confined to the lowest depths. They 
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form what is called the Bound of fisb,-a part which 
gourmands prize highly. When the air-bladder ill 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 t.hrown 
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 abdomiI\llI muscles, or by a 
muscular strl1cture peculiar to this organ; and thus the 
air is condensed pursuant to the will of the anitnal, and 
an alteration made in the specific gravity accordingly. 
It is a curiol1s fact that the _nat.ureof the air vat;es 
very much, according to the depth which fish generally 
inhabit. Those whichliive in shallow water have azote, 
with a very small proportion of oxygen. As the depth 
increases so does the oxygen j and after the -depth of 
150 feet, the average proportion is as much as 70 per 
cent., while the mean result afforded by fish caught at 
less depth is only 29 per cent. Pike, carp, roaches, 
and percb, 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 respi~atioD employed by 
frogs, toad II, cameleons, and some Qthers of the amphibi­
ous tribe, which is, that the animal, instead of breathing 
through its mouth, keeps ils 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, 
tl: rough the nostrils, by th.e action of the muscles of the 
abdomen, there being no diaphragm. With this COD­
f{)rmation, those animals would be suffocated if their 
mouths were, kept open. 
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SECTION IV. 

INTRODUCTION TO NATURAL PHILOSOPH1:. 

Natural philosophy, in its most extE:nsive sense, has 
for its province the investigation of the laws of matter, 
thnt 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 
",3Y of distinction, but more properly Mechanical 

i' 'Philo8ophy,) investigates the sensible motions of bodies. 
~> ,'rhe second investigates the constitution and qualities of 

all bodies, and has various names, according to its differ­
ent objectS. It is called Ohemistry, 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 Ph.ysiology, if it teaches the 
structure and functions of living bodies, especially the 
human; for when' it treats of the functions of other 
animals, we term it (Jomparative .Anatomy. It is called 

,J£rldicine, if it teaches the nature of diseases, and the 
means of preventing them, and -of restoring health ; 
Zoology, if it teaches the arr!\ngement or classification, 
arid the habits of the different lower animals; Botany, 
including Vegetable Physiology, if it teaches the 
arrangement or classitication, the strltcture and habits 
of plants; Miner-alogy including Geology, if it teaches 
~e arrangement of minerals, the structure of masses 
in which they al'e found, and of the earth composed of 
these masses. The term Natural History is given to the 
three last branches taken together; but chiefly, as far 
~ they teach tlie classification of different· things, or 
the observatio)l of th\'l resemblances and differences of 



26! 

the various animals, plants, and ungrowing subs tan ON 

in nature. 
Here we may make two observation~. The first is, 

that every such distribution of the sciences is neces­
sarily imperfl:!ct; 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, besides arranging animals, 
describes their structures like comparatil'e anatomy. 
In truth, all arrangement and classification depend upon 
Doting the things in which the objects agree and 
differ; and among those things in which animals, plants, 
and minerals agree or differ, must be considered the an­
atomical structure of the one, and the chemieal qualities 
of the other. Hence, in a great measure, follows the 
second observation, namely, that the sciences mutually 
assist each other. Thus, arithmetic and alg~bra aid 
geometry, and the purely mathematical sciences aid 
mechanical philosophy; mechanical philosophy, in like 
manner assists chemistry and anatomy, especially the 
latter; and chel1?istry very greatly assists physiology, 
medicine, and all the branches of natural history. 

The first great head, then, of natural science, is me­
chanical philosophy; and it consists of various »ubclil'i­
sions, each forming a science of great importance. The 
most essential of these, which is indeed fundamentlll, 
and applicable to all the rest, is called dynamiclJ, from 
the Greek word signifying power or force. It teaches 
the laws of motion in all its varieties. The application 
of dynamics to the calculation, production, and direction 
of motion, forms the science of mechanics, sometimes 
called practical mechanics, to distinguish it from the 
more general use of the word, which comprehends 
everything that relatE'S to motion and force. 

TlJe' application of dynamics to the prei'sure and 
motion of fluids constitutes a science which receivea 
different appellations according 81 the fluids arc hea,'y 
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and liquid like water, or light and invisible like air. 
In the former case it is called hydrodynamics, from the 
Greek words signifying water ~d power; in the latter 
pneumatics, from the Greek words signifying breath or 
air. And hydrodynamics is divided into hydrostatics, 
which treats of the weight and pressure of liquid!', 
from the Gl'eek words for balancing of water,; and 
hydraulics, which treats of their motion, from the Greek 
word for several musical instruments played with water 
inppu. 

Library of 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 of bodies,' these are, Impenetrability, Ex­
Jension, Figure, .Divisibility, Inertia, and Attraction. 

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

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 for 
the water. 

If a nail be driven in a piece of wood, the nail 
penetrates between the particles of the wood, by forcing 
them to make way for it; for not a single atom of the 
wood femains in the !'pace which the nail occupiel. 
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Extension. A body which occupies a certain sPalla 
must necessalily have extension j that is to say; length, 
breadth and 'depth: these are called the dimensions of 
exten'ljon, and they vary extremely in different bodies. 
The length, breadth and depth of a box or of a thimble 
are very different from those of a walking-stick or of a 
hair. 

He1ght and depth are the same dimensions; if you. 
measure a body, or a space, from the top to the bottom, 
it is called the depth ~ if from the bottom upwards, it is 
called height. -. Breadth and width are also the same 
dimensions. 

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

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

The melting of a solid body in a liquid al~o affords a. 
very striking example of the extreme divisibility of 
matter; when you sweeten a cup of tea, for instance, 
with what minuteness the s~gar must be divided to be 
diffused throughout the whole of the liquid. Odoriferous 
bodies afford an example of the Bame thing. The odour 
or smell of a body is part of the body itsel~ and is pro­
duced by very miDute 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 appear' to 
be destroyed; the residue of ashes, for instance, is very 
small compared to the coals which have been CODsumed. 
I~ this case that part.of the coals which one would 
suppose to be destroyed ~es off in the form of smoke. 
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which, when diffused in the air, becomes invisible. Btit 
we must not imagine that what we no longer see no 
longer exists. The particles of smoke continue still to 
be particles 6f matter, as much so as when more closery 
united in the form of coals. No particle of matter is 
ever destroyed; this is a fact which must constantly be 
remembered .. Every thing in nature decays and cor­
rupts in the lapse of time. We die, and our bodies 
moulder to dust; but not a single atom of them is lost. 

It should be observed, that when a body is divided, 
its surface or exterior part is augmented. If an apple 
be cut in two, in addition to the round_surface, there 
will be two flat surfaces; divide the halves of the apple 
into quarters, and two more surfaces will be pro­
duced. 

Though divisibility is vary often included among the 
essential properties of matter, chemistry teaches us that 
'the ultimate elements of bodies are incaptLl9le of furthei' 
division; yet t~ey are material substances. 

Inertia expresses the resistance which inactive mat­
ter I!lakes to a change of state. Bodies appear to be 
not only incapa~le of changing their actual state, whe­
ther it be of motion 01' rest, but to be endowed with a. 
power of resisting such a change. It requires force to 
put a body which is at rest in ~otion ; and exertion of 
strength is also requisite to stop a body which is already 
in motion. The resistance of a body to a change of 
state is, in either case, called its inertia. In playing at 
cricket, for instance, considerable strength is requit'ed 
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 or 
power which you will understand better after we have 
treated of the next and last general property of bodies~ 

Attraction is the general name under which we may­
include all the properties by which atoms of matter act 
on each other, so as to make them approach or con­
tinue near to one another. Bodies consist of infinitely 
small particles of matter, ~~h of which possesses the 
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power of attracting 01' drawing towards it, and uniting 
with any other particle sufficiently ncar to be within 
the influence of its attraction. This power cannot be 
recognized itt minute particles, except when they are 
in contact, or at least appeal' 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 faU to pieces, or rather crumble to atoms. 

The attraction of cohesion exists also in liq~ids j it 
is this power which holds a drop of water suspended at 
the end of the finger,_ and keeps the minute watery 
particles of which it is composed un"ited. But as this 
power is stronger in proportion as the particles of bodies 
are more closely united, the cohesive attractions of solid 
bodies are much greater than that of fluids. It.is owing 
to the different degrees of attraction of different sub­
stances, that they are hard or soft j and that liquids are 
thick or thii' The term density denotes the degree of 
closeness and compactness of the particles of a body j 
the stronger the cohesive attraction, the gTeater is the 
density of the body, whether it be solid or liquid. In­
philosophical language, however, density is said to be 
that property of bodies by which they contain a 
certain quantity of matter, under a certain bulk or 
magnitude. Rarity implies a diminutiou of density: 
thus we should say that mercury or quick8ilver is a 
very dense fluid j ether, a very rare one. 1,Ye judge of 
the density of a body by the wcight of it: thus, we 
say that metals are dense bodies, wood comparatively 
a rare one. 

Oapillary attraction is an interesting varid)" of the 
attraction of cohesion. In tubes of small bore, liquids 
11se 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, 
such as sponge, bread, linen, &c., may be considered a8 
collections of capillary tubes. If you dip one end of a 
lump of sugar il1to water, the water will rise in it, and 
wet it considerably above the surface of that into which 
you dip it. Capillary attractioll probably contributes to 
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the rise and circulation of the sap in the bark and wood 
of vegetables. 

Attraction of gravitation differs from that of cohesion, 
inasmuch as the latter influences the particles of bodies 
at imperceptible distances, whereas the former acts upon 
masses, and at any distance however great. Let us 
take, for example, a very large body, and observe 
whether it does not attract other bodies. What is it 
~hat occasions the fall of a book when it is no longer 
supported ~ You will say that bodies have a natural 
tendency to fall. That is true j but that tendency is 
produced by the attraction of the earth. The earth 
being much larger than any body on its surface, draws 
to it every other which is not supported. 

Attraction being mutual between two bodies, when a 
stone falls to the earth, the earth should rise part of the 
way to meet it. - But when, on the other hand, you 
consider that attraction is in proportion to the mass of 
the attr.acted and attracting bodies, you will no longer 
expect to see the earth rising to meet the stone. There 

., are, however, some instances in which the attraction of 
a large body has sensibly counteracted that of the earth. 
If a man, standing on the edge of a perpendicular side 
of a mountain, hold a plumb line in his hand, the 
weight will not fall perpendicularly to the eart~, but 
incline a little towards the mountain. 

If ~he air did not impede the fall of bodies, attrac­
tion would make them all descend with equal velocity. 
It may be objected, that since attraction is proportioned 
to the quantity of matter which a body contains, the 
earth must necessarily aUract a heavy body more 
strongly, 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 
it has to move. Thus a body consisting of a thousand 
particles of ~att~I' requires ten ti~es the force of at­
traction to bnng It to' the ground m the same space of 
time that a body consisting only of a hundred particles 
doap, 
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There· 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 vapoul's, 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 
a cork, if forced to the bottom of a vessel of water, 
Tises to the top as soon as it is set at liberty. Balloons 
ascend, upon the same principle; the materials of which 
they are made are heavier than the air, but the air 
with which they are fiUed is considerably lighter; so 
that, on the whole, the balloon is lighter than the air 
which is near the earth, and consequently rises. 

ON THE LAWS OF MOTION. AND THE CENTRE 
OF GRAVITY. 

'fhe science of mechanics is founded on the laws of 
motion; it wiII therefore be necessary to explain these 
laws before we examine the mechanical powers. :Mo­
tion consists in a change of place. A body is in motion 
whenever it is changing its situation with regal'd to a 
fixed point. Now, as one of the general properties of 
bodi~ is inertia, it follows that a body cannot move 
without being put into motion. The power which puts 
a body into motion is called force; the stroke of the 
hammer is the force which drives the nail j the exertion 
of' the horse ill pulling, that which draws the carriage. 
Gravitation is the force which occasions the fall of 
bodies, cohesion that which binds the particles of bodies 
tog-ether, and heat, a force which drives them asunder. 
·When a body is acted on by a single force, the motion 
is always in a straight line, and in the direction in which 
it received the impulse. 

The rate at which a body moves is called its velocity' 
and it is one of the laws of motion, that the velocity o'f 
~h~ movi.ng bo~y is proportion~l to the force by which 
It IS put lD motIOn. The velOCIty of a body is called 
absolute, if we consider its motions, without any regard 
to that of other bodies. When, for instance, a horse 
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goes fifty miles in ten hours, his velocity is five miles 
an hour. It is tenned relative when compared with. 
that of another body which is itself in motion. Thus 
a map. asleep in, a shiy under sail remains at rest rela­
tiyely: to the vessel, though he partakes of its absolute 
motion. If two carriages go along the same road, their 
relative velocity will b~ the difference of their absolute 
velocities. 

The motiqn 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 b,e said, that the motion of the ball is 
neither uniform nor in a 'Straight line. In answer to 
this objection, you must observe that the ball is inert, 
having 110 more power to, stop than to put itself in mo­
tion; if it fall, therefore, it must be stopped by some 
force superior to that by which it was projected; and. 
this force is gravity, which counteracts and finally over­
comes that of projection. If neither, gravity nor any 
other force opposed, its motion, the cricket-ball, or e,ven 
a stone thrown by the hand, would continue to proceed 
onwards in a, right line and with a uniform velooity. 
,"Ve have no example of perpetual motion on the sur­
face of the earth; because gravity, the resistance of 
the air, or friction, ultimately destroys all moHon. 
When we study the celestial bodies, we find, that nature 
abounds with examples of perpetual motion, and that it 
conduces as much to the harmony of the system of the 
universe, as the prevalence of it would be destructive 
of a1\ stability on the surface of the globe. . 

Retarded IIlotion 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 mobon IS produced, when the force. 
which puts a bo?y in motiot;t contin?es. to ac~ upon 
it during its motion, so that Its velOCIty )s contlDually 
increased. Let us suppose, that the lDstant a stone 
is let fall from a high tower, the force of gravity were 
annihilated: the stone would nevertheless descend ; for a 
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body, having once received an impulse, will not stop 
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. It 
has been ascertained, both by experiment and calcula­
tions, that bodies descending from a height by the force 
of gravity, fall about sixteen feet in the first second of 
time, three times that distance in the next, five times 
in the third second, seven times in the fOUl'th, 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 momentum of bodies is the force or power with 
which one body would strike another. The momentum 
of a body is measured by the product of its weight and 
velocity. The quicker a body moves, the greater will 
be the force with which it will strike against anothe1· 
body; and we know also, that the heavier a body is, 
the greater is its force; therefore the whole power or 
momentum of a body is composed of these two proper­
ties. It is found by experiment, that if the weight of a 
body be represented by the number 3: and its velocity 
also by 3, its momentum will be nine. 

The reaction of bodies is the next law of motion to 
be explained. ·When a body in motion strikes another 
body, it meets with resistance; the resistance of the 
body at rest will be equal to the blow struck by the 
.body in ~otion; or in philosophical language, action 
a~d re,actIon will be equal and in opposite directions. 
~)rds, In fi:ying, ~trike ~he a~r with their wings, and it 
IS the reactlOn ot the all WhICh enables them to riile or 
advance 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 the 
wall against which it struck, and is called ,.eflected 
motion. 

Oompound motion is that produced by the action of 
two forces. If a body be struck by two equal forces, 
in opposite directions, it will not move. But if the 
forces, instead of acting on the body in oppositioD, 
strike it in two directions inclined to each other, at an 
angle of 90 degrees, it will move in the diagonal of 
a square; thus [Fig. 1,] 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 
g towards c; and since A Fig. 1. 
these forces are equal, 3) 1t 
the body cannot obey 
one impulse rather than 
the other, yet as they are 

. not in· direct opposition, 
they caDnot entirely de­
stroy the effect of each 
other; the body will there­
fore move, but, following 
the direction of neither, C 
it wilt move in a line 
betw·een them, and reach D in the same space of 
time that the force 3) would have sent it to B, and the 
force y . would have sent it to c. Now, if two lines 
be drawn from D to join B and c, a square will be 
produced, and the oblique line e, which the body 
describes, is the diagonal of a square. Supposing the 
two forces to be unequal F· 2 
[Fig. 2,] that 3), for in· B 19. • A 
stance, is twice as great 
as y, then 3) will drive 
the ball twice as far as Yj 
consequently the line 
A D will be twice as long 
as the line A C ; the body D " 

will in this case move to 
D· and if the lines be drawn from that point to Band 
l',' the bal1 will move in too diagonal of a rectangle • .,. 
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Let us now suppose the two forces to be unequal, and 
not to act on the ball in the direction of a right angle, 
but in that of an acute angle. The ball will move 

Fig. 3. [Fig. 3] from ' 
y A to D in the 

diagonal of a 
parallelogram 
ABD c. For­
ces acting in 
the direction 
of lines fflrm­
ing an obtuse 
angle will also 

prodnce motion in the diagonal of a parallelogram. For 
instance, if the body set out from B instead of A, and be 
impelled by the force.m and 1/" it will move in the 
dotted diagonal B c. 

Circular motion is produced by the action {)f two 
forces on a body, by one of which it is projected 
forward in a right line, whilst by the other it is con­
tinually directed towards a fixed point. For instance, 
if I whirl a ball fastened to my hand with a string, it 
is acted on by two forces, and has a circular motion; 
one of the forces is that which I give it, which repre­
sents the force of projection; the other force is the 
string which confines it to my hand. If, during its 
motion, the string were suddently to break, the ball 
would fly off in a straight line, and this, because it would 
then be acted on by only one force; for, as we have 
said, motion produced by one force is always in a right 
line. The point or line to which the motion of a body 
is confined is called the centre or axis of motion. This -
centre or. axis remains at rest, whilst all the other 
parts of the body move round it; when a top is spun, 
the axis is stationary, whilst every other part is in 
motion round it. There is one circumstance- in 
'circular motion, which must be carefully attended to, 
which is, that the further any part of a body is from 
the axis of the motion, the greater is the velocity. The 
force which confines a body to a centre round which 
it moves is called the centripetal force; and the force 



<) ..... 
_40 

which impels a body to fly from the centre is called 
the centrifugal force. In circular motion these two 
forces balance each other. 

!fa ball be thrown in a horizontal direction, it is 
acted upon by three forces, viz: the force of projection, 
the resistance of the air through which it passes, 
and the force of gravity, which finally brings it to 
the ground. Bodies thus projected describe a curve 
line in their descent. If the forces of projection and 
of gravity both produced uniform motion, the ball 
would move in the diagonal of a parallelogram; but 
the motion produced by the force of projection alone 
is uniform, that produced by gravity is accelerated i 
and it is this acceleration which makes it fall in a 
curve instead of a straight line. The curve line 
which a ball describes, if the resistance of tlhe air 
be not taken into consideration, is called in geometry 
a parabola. 

The middle point of a body is called its centre of 
magnitude, that is, the centre of its mass or bulk. 

The centre of gravity is the point about which all 
the parts of a body exactly balance each other, in 
every position of the body; if therefore this point is 
supported, the body will not fall. When a boat is in 
danger of" being upset, it is ·dangerous for the passen­
gers to ri~e suddenly; this is owing to their raising the 
centre of' gravity. When a man standi'! 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-danc'er 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, ~estores his e,quilibrium., A person, carries a 
single pall of water with great difficulty, owmg to the 
centre of gravity being thrown on one side; but two 
pails, one hanging on each arm, are carried with much 
greater facility, because they balance each other. 

N2 



When two bodies are fastened together, they are to 
be considered as forming but one body. If the t~o 

bodies be of equal weight, 
the centre of gravity will be 
in the middle of the line 
which unites them; but if 
one be heavier than the 
other, the centre of gravity 
will be proportionably nearer 
the heavy body than the light 
one. 

ON THE MECHANICAL POWERS. 

There are six mechanical powers, viz: the lever, the 
pulley, the wheel and axle, the inclined plane, the wedge 
and the screw. One or more of these enters into the 
composition of every machine. 

In order to understand the power of a machine, there 
are four things to be considered. Firstly, the power 
that acts; this consists in the effort of men or horses, 
of weights, springs, steam, &c. Secondl,!!, the resis­
tance which if! to be overcome by the power. The 
effect of the power must always be superior to the 
resistance, otherwise the machine could not be put in 
motion. For instance, were the resistance" of a car­
riage equal to the strength of the horses employed to 
draw it, they would not be able to draw it. Thirdly, 
we are to consider 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 ~eve~ is an inflexible rod or beam, that is to 8ay, 
one whICh IS not supposed to bend in any direction. F,or 



2'15 

instance, the steel rod to which a pair of scales is sus­
pended is a lever, and the point by which it is SUfj­

pend'ed, called the prop or fulcrum, is also the centre 
of motion. The two parts of a lever, divided by the 
fulcrum, are called its arms. Now, both scales being 
empty, they are of the 
same weight, and con-
sequently balance each 
other. We have stated 
that if two bodies of 
equal weight are fastened 
together, the centre of I.' 
gravity will be in the 
middle of the line that 
connects them; the centre 
of gravity of the scales must, therefore, be in the middle 
between them, as the fulcrum is, and, this being sup­
ported, the scales balance each other. 

You reco\1ect, that if a body be suspended by that 
point in which the centre of gravity is situated, it will 
remain at rest in any position indifferently; which is 
not the case with this pair of scales, for when we hold 
them inclined, they instantly regain their equilibrium. 
The reason of this is, that the centre of suspension, 
instead of exaetly cOInciding with that of gravity, is a 
little above it. If, therefore, the equilibrium of the 
scales be disturbed the centre of gravity moves in a' 
small circle round the point of suspension, 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, and the 
equilibrium is restored. It is this property which 
renders the balance so accurate' an instrument for 
weighing goods. If the scales contain different 
weights, the centre of gravity will be removed towards 
the scale which is heavier, and being no longer sup­
ported, the heavier scale will descend. If the lever 
be taken off the prop, and fastened on in another point, 
that other point then becomes the fulcrum. ill 
this case the equilibrium is destroyed; the longer 
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arm of the lever is 
heaviest, and descends. 
The centre of gravity is 
not supported, because it 
is no longer immediately 
below the point of sus­
pension. But if we can 
bring the centre of gra­
vity immediately below 
that point, as it is now 
situated, the scales will 
again balance each other. 
Thus if a heavy weight 

be placed in the scale suspended to the s-horter arm 
of the lever, and a lighter one into that snspended to 

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

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

When a lever is put in motion, the longer arm, or 
acting part of the lever, must move with greater 
velocity than the shorter arm, or resist.ing part of the 
level', because it is further from the centre of motion. 
\Vhen two boy!! ride on a plank drawn over a log of 
wood, the plank becomes a lever, the log which sup­
ports it the fulcrum, and the two boys the power and 
the resistance at each end of the lever. ·When the 
~:)Oys are of equal weight, the plank must be supported 
m the middle to make the two arms equal; if tLey 
differ in weight, the plank must be drawn over the 
prop, so as to make the arms unequal, and the lighter 
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boy must be placed at the extremity of the longer arm, 
in order that the greater velocity of his motion may 
compensate for the superior gravity of his companion, 
so as to render their momentums equal. But we know 
that the action of the power mu"st be greater than" the 
resistance, in order to put a machine in motion. For 
this purpose each boy, at his descent, touches the 
ground with his feet j and the support he receives from 
it diminishes his weight, and enables his companion 
to raise him j thus each boy alternately represents the 
power and the weight, and the two arml'l alternately 
perform the function of the acting and the resisting part 
of the lever. 

A lever, in moving, describes the arc of a circle, for 
it can move only around the fulcrum or centre of mo-

tion. It would be impossible for one child to rise per­
pendicularly to the point A, or for the other to descend 
in a straight line to B; they each describe arcs of their 
respective circles j and it may be judged, from the dif­
ferent dimensions of the circle, how much greater the 

. . . 
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velocity of the little child must be than that of the bigger 
one. Enormous weights may be raised by levers of 
this description, for the longer the acting part of the 
lever is in comparison to the resisting part, the greater 

- is the' effect produced by it, because the greater is the 
velocity of the power compared to that of the weights. 

We have all seen a heavy barrel or tun rolled over 
by thrusting the end of II 

strong stick beneath it, and 
resting it against a log of 
wood, or any other object 

.~~~§which can give it support 
near the end in contact 

with the barrel. F The stick, in this case, is a lever, the 
support the prop or fulcrum; and the nearer the latter 
is to tile resistance, the more easily will the power be 
able to move it. 

There are thi"ee different kinds of levers; in the 
first, which comprehends the several level's we have de­
scribed, the fulcrum is between the power and the 
weight. When the fulcrum is situated equall~ be­
tweell the power and the weight, as in the balance, the 
power must be something greater than the:weight, in order 
to move it; for nothi!1g can in this case be gained by 
velocity. The two arms of the lever being equal, the 
velocity of their extremities must be so likewise. The 
balance is therefore of no assistance as a mechanical 
power, but it is extremely useful to estimate the res­
pective weights of bodies. But when the fulcrum, P, 

of a lever is not equally distant from the power and the 

p 

weight, and that the power, 
.c---t~ P, acts at the extremity of 
.F the longer arm, the power 

may then be less than the 
weight, w, its deficiency 
heing compensated by it/; 
greater velocity, as we 

observed in describing the see-saw. Therefore, when a 
great weight is to be raised, it must be fastened to 
the shorter arm of. a lever, and power applied to 



279 

the longer a.nn. But, if the case will admit of putting ..• 
the end of the lever under the weight, no fastening will 
be required, as you may preceive by stirring the fire. 
The poker is a lever oC the first kind; the point where 
it rests against the bars of the grate, whilst stirring the 
fire, is the fulcrum; the short arm, or resisting part of 
the lever, is employed in lifting the weight, which is 
the coals; and the hand is the power applied to the 
longer arm, or acting part of the lever. A pail' of scis­
sors is an instrument composed of two levers united in 
one common fulcrum; the point at which the two levers 
are screwed together is the fulcrum j the handles to 
which the power of the fingers is applied are the ex­
tremities of the acting part of the levers; and the 
cutting parts of the scissors are the resisting parts of 
the levers: therefore, the longer the handles, and the 
shorter the points of the Bcissors, the more easily will 
the¥ cut". Thus, when paste board, or any hard sub­
stance is to be cut, that part of the Bcissors nearest the 
screw or rivet is used. Snuffers, and most kinds of 
pincers, are levers of a similar description, the grea,.t 
force of which consists in the resisting part of the lever 
being very short in comparison to the acting part. 

In levers of the second kind, the weight, instead of 
being at one end, is situated between the power and 
the fulcrum. In moving it 
the velocity of the power Ie­
must necessarily be greater ~_ 
than that of the weight, as _ 
it is more distant from the "-------Ay---,~r" 
centre of motion. We may II 
sometimes see a barrel moved w 
by means of the lever of the second kind as well as bv 
one of the first. The end of the stick' that is thru~t 
under the barrel rests on 
the' ground, which be­
comes the fulcrum; the 
barrel is the weight to be 
moved, and the power the 
handa applied to the other 

; 
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.. n ttl of the lever. In this instance there is an immense 
difference in the Jength of the arms of the lever, the 
weight being almost dose to the fulcrum, and the advan­
tage gained is proportional. The most common example 
that we have of levers of the second kind is in the dooTs 
of our apartments: in these the hinges represent the ful­
crum, the hand the power applied to the other end of 
tha lever, and the door, or rather its inertia, is the weight 
which occupies the whole of th& space between the 
power and the fulcrum. Another very common in­
stance is found in an oar; the blade is kept in the same 
place by the resistance of the water, and becomes the 
fulcrum; the resistance is applied where the oar passes 
over the side of the boat, and the hands at the handle 
are the power. Nut-crackers are double levers of this 
kind: the hinge is the fulcrum, the nut-crackers the 
resistance, and the hands the power. 

In levers of the third kind, the fulcrum is also at 
one of the extremities, the weight of resistance at the 
other, and the power is applied between the fulcrum 

/ and the re!!istance. Thus 
the fulcrum, the weight, 
and the power, each in its 
turn, occupies some part 

r of the lever between its 
extremities. But in this 
third kind of lever, the 
weight being further from 

W the centre of motion than 
the power, the difficulty of raising it, instead of being 
diminshed, is increased. Levers of this description are 
u~ed when the object is to produce great velocity. The 
aim of mechanics, in general, is to gain force by ex­
changing it for time; but it is sometimes desirable to 
produce great velocity by an expenditure of force. The 
treddle of the common turning lathe affords an example 
of a I~ver of the third kind employed in gaining time, or 
velOCIty, at the expense of force. A man, in raising a 
l~ng ladder perpendicularly against a wall, cannot place 
hIs hands on the upper part of the ladder; the power, 
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therefore, is nece~arily 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 han<:J, 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 j 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 con~eqllence 
that we should be' able to move our limbs nimbly, than 
that we should be able to overcome great resistance; 
for it is comparatively seldom thnt we meet ,vit):! great 
obstacles, and when we do, they can bo overcome by 
art. 

TRE PqLLEY .. 

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

:m: 
of wood or metal, with a string runl1ing 

. in a groove round it, by means of which 

1'

. . {l, a weight may be pulled up. Thus pul­
leys are used for drawing up curtains, 
the sails of a ship, &c. When the pul-

, ley is fixed, it gives no mechanical 
advantage. If p represent the power to raise the 
weigM w, it is evjdent -that the power must be 
something greater than the weight in order to move 
it. A fixed pulley is useful, therefore, only in alt~r- ' 
ing the direc~ion. of. the pewer, and its most freq~Ient 
pl'actical apphcatIon IE to. enable us to dl'a':l' up a weIght 
by drawing down the strIng connected Wlth the pulley. 
But a moveable pulley affords mechanical assistance. 
The hand which sustains the cask by means of the , 
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cord D E, passing round the moveatle 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. 

N ow, 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 (01' rather 
the two parts D and i:, 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
tagp. of a moveable pully 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 assis­
tance; so that the difficulty is over-

. come in the same manner as it would 
be by dividing the weight into two equal parts, and 
raising them successively. The pulley, therefore, acts 
on the same principle as the lever, the deficiency of 
strength of the power being compensated by superior 
velocity; and it is on this principle that all mechanical 
power is founded. In the fixed pulley, [po 281,] the 
line A C may be considered as a lever, and B the ful­
crum; then the two arms A Band B C being equal, the 
level' will afford no aid as a mechanical power, since the 
pOWol3r 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 
the fulcrum; A B, or half the diameter of the pulley, af! 
the shorter arm; and A C, or the whole diameter, as the 
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longer arm. It may, perhaps, be objected, to pulleys, 
that a longer time is required to }'aise a weight with 
their aid than without it. That is tme, for it is a fun­
damental law in mechanics, that what is gained' in 
power is lost in time; this applies not only to the pulley, 
but to the lever and all the other mechanical powers. 
It would be wrong, however, to suppose that,the loss 
was equivalent to the gain, and that we derived no ad-_ 
vantage from the mechanical powers; for since we are 
incapable of augmentillg our strengtb, that science is 
of wonderful utility which enables us to reduce the re­
sistance or weight of any body to the level of our 
strength. This we accomplish by dividing the resis­
tance o( a body into parts, which we can successively 
overcome; and if it require a sacrifice of time to 
attain this end, you must be sensible how very ad­
vantageously it is exchanged for power. 
The greatel,the number of pulleys con­
nected by a string the more easily the 
weight is raised, as the difficulty is divided 
amongst the number of strings, or rat~er 
of parts, into which the string is divided 
by the pulleys. Several pulleys thus con­
nected form what is called a system, or 
tackle of pulleys. You may have seen 
them suspended from cranes to raise good", 
into wharehouses, and in ships, to draw 
up sails. Here both the advantages of au 
increase of power and change of direction 
are united; for the sails are raised up the 
masts by the 8ailor8 on deck, from the 
change of direction which the pulleys ef­
fect; and the labour is facilitated by the 
mechanical power of a combination of pul­
leys. Pulleys are frequently connected, as 
described, both for nautical and a variety of other 
p'urposes; but in whatever manner pulleys are con-' 
nected by a single string. the.mechanical power is the 
samfl in its principle. When there are two, three, &c., 
strings, the effect is greater; but the apparatus is more 
complicated, and its applicability is more limited. 
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TIlE WHEEL AND AXLE. 

The third mechanical power is the wheel and axle. 
Let us suppose the weight w to be .a ~ucket of water 
in a well, which is to be raised by wmdmg the rope, to 
which it is attached, round 
the axle; if this be done 
without a wheel to turn the 
axle, no mechanical assis­
tanc.·e is received. The axle 
without a wheel is as im­
potent as a single fixed pul­
ley, or lever, whose fulcrum 
is in the centre; but add 
the wheel to the axle, and 
you will.immediately find the 
bucket is raised with much 
less difficulty. The axle acts 
the part of the shorter arm of the lever, the wheel that 
of the longer arm: The velocity of the circumference 
of the wheel is as much greater than that of the axle 
as it is further from the centre of motion; for the 
wheel describes a large circle in the same space of time 
that the axle describes a small one, therefore the power 
is increased in the same proportion as the circumference 
of the wheel is greater than that of the axle. If the 
velocity of the wheel were twelve times greater than 
that of the axle, a pow.er nearly twelve times less than 
the weight of the bucket would be able to raise H. 

THE INCLINED PLANE.. 

The fourth mechanical powel; is the inclined plane. 
This is nothing more tha~ a slope or declivity, fre-· 
qu~ntly u~ed to facilitate the drawing uJl of weig~t.a. 
It 18 not dIfficult to understand, that a weight may WIth 
much greater ease be drawn up a slope than it can be 
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raised the same height perpendicular. But in this, as 
well as the other mechanical powers, the facility is pur­
chased by a loss of time i for the "'eight, instead Of 
'moving directly from A to c, must move from B to c, 
and as th~ height of the plane is to its length, so is the 

~:. 
t . A 

power to the weight which it is intended to raise. Thus, 
If a pulley 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 i then if P bear 
the same proportion to w that the line A c does to the 
line B c, the two weights will balance each other, a 
considerable portion of the weight w being' supported 
by 'the plane B c, and only the residue by the power P. 

THE WEDGE. 

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

I . , 
mes use it to cleave wood. The resistance consists in 
e cohesive attraction of the wood, or any other body 

which- the wedge is employed to 8eparate; and the 
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advantage gained by this power is in the proportion of 
half its width to its length. The wedge, however, acts 
principally by being struck, and not by mere pressure j 
the proportion stated is that which expresses its power 
when acting by pressure only. 

All cutting instruments are constructed upon the 
principle of the inclined plane, or the wedge. Those 
that have one edge sloped, like the chisel, may be 
referred to the inclined plane j whilst the axe, the 
hatchet and the knife, (when used to chop or 8plit 
asunder,) act on the principle of the wedge. But a 
knife cuts best when drawn across the substance it is to 
divide, as it is used in cutting meat j for the edge of a 
knife is really a very fine saw, and therefore acts 'best 
when used like that instrument. 

THE SCREW. 

The ~crew, which is the last mechanical power, is 
Inore complicated than the others. It is composed of 
two parts, the screw and the nut. The screw B is a 
cylinder, with a spiral protuberance coiled round it, 

called the thread j the nut N is 
perforated to contain the screw j 
and the inside of the nut has a 
spiral groove, made to fit the 
spiral thread of the screw, just 
like the lid ofaboxwhic:hscrews 
on. The handle which projects 
from the nut is a lever, without 
which, or something equivalent, 
the screw is never used as a. 
mechanical power. The nut 
with a lever L attached to it is 

commonly called a winch. The power of the screw, 
complicated as it appears, is referable to one of the 
most r;imple of the mechanical powers, the inclined 
plane. If a slip of paper be cut in the form of an 
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inclined plane, and wound round a 
pencil, which will represent the cylin-I~--~~ 
der, it will describe a spiialline COl'res­
ponding to the spiral protuberance of 
the screw. The nut then ascends an 
inclined plane, but ascends it.in a spiral 
instead of a straight line. The closer 
the thread of the screw, the .more easy 
is the ascent, but the greater are the number of revo-

• lutions the winch must make; so that we return to the 
old principle, what -is saved in power is lost in time • 
. The power of the screw may be increased, also, by 
lengthening the lever attached to the nut; it is employed 
either for compression or to raise heavy weights. It is 
used in cider and wine presses, in coining, in book­
binding, and for a variety of other purposes. 

All machines are composed of one or more of the 
six mechanical powers we have examined. One more 
remark must be made relative to them, which is, that 
friction in a considerable degree diminishes their effect. 
Friction is the resistance which Dodies 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 glllSs. When, therefore, the sur­
faces of two bodies come in contact, the prominent 

• parts of the one will often fall into the hollow parts of 
the other, and occasion more or less resistance to 
motion. In proportion as the surfaces of bodies are 
well polisbed, the friction is diminished; but it is 
always considerable, and it is uElilally computed -to de­
stroy one-thit-d of the powers of a machi~. 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 more easily over each other. 
It is for this reason that wheels are greased, and the 
locks and hinges of doors oiled. In these instances, the 
contact of the rubbing surfaces is 60 close, and the rub-
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bing so continual, that, notwithstanding thei'r being 
polished and oiled, a consideraljle degree of friction is 
produced. It is a remarkable circumtance, that there 
is generally less friction between two bodies of different 
subtances than of the same. It is on this account that 
the ~oles in which the spindles of watches work are 
ftequently 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

by the sliding of the Jl.at surface of a body, the other 
by the rolling of a circular body. The friotion resulting 
from the first is much the more considerable; for great 
force is required to enable the sliding body to overcome 
the resistance which the asperities of the surfaces in 
contact opposed to its motion, and it must be either lifted 
over, or break through them; whilst in the other kind 
the friction is transferred to a smaller surface, and the 
rough parts roll ove,· each other with comparative 
facility. Hence it i~that wheels are often used for the 
sole purpose of diminishing the resistance of friction. 
When in descending a steep hill in a carriage, we fasten 
one of the wheels, we decrease the velocity of the 
carriage, by increasing the frict\on, that is to say, by 
converting the rolling friction or 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 ofthe principal wheels of the machinery 
in steam engines, and other large machines, acts in the 
first instance as a heavy weight to impede their free 
and uncontrolled motion, However paradoxical 'his 
mode of i~proving machinery may appear, it is, never­
theless, of great advantage. The motion of a machine 
is always more or less variable. Whether the power 
consists in wind, water, steam, 01' the strength of 
animals, it cannot be made to act with perfect regularity, 
nor can the work which the machine has to perform be 
always uniform. Yet in manufactures and most cases 
in which machinery i~employed, unifo;mity of action is 
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essentially requisite, both in order to prevellt injury to 
the machine, and imperfection in the work performed. 
The fly-wheel answers this purpose, by regulating the 
action of the machine: by its inertia it diminishes the 
effect of increased action, and carries on the machine 
with uniform velocity when the power transiently 
slackens; thus, 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 
mannel' in which a fly-wheel 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 mlJ(:h affected; that is, without 
the fly-wheel, or-by consequence-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, when it is not wanted, or is injurious, 
-ready, however, to be given out again precisely at the 
moment it is required .. 

There is another circumstance which diminishes the 
m6tion of'bodies, and which greatly affects the power of 
machines j this is the resistance of the medium in which 
a machine is woi'ked~· .. 

All fluids, whether of the llature of air or- of water, 
, are called mediums j and their resistance is generally 
proportioned to their density j for the more matter a 
body contains, the greater the resistance it will oppose 

- to the motion of another body striking against it. It is, 
therefore, more difficult to work a machine under water 
than in the air. If a machine could be worked in vacuo, 
and without friction, it would be perfect j but this i!\ 
unattainable. A considerable reduction of power must, 
t~erefore, 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 explana­

o 
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tion of the system of the celestial bodie!l, 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 
immen~ity of the universe. Let us suppose the earth 
at its creation to have been projected forwards. We 
know, from the laws of motion, that if no obstacle 
impeded its course it would proceed interminably in the 
same direction and 

A with a uniform ve­
locity .. Let A re­
present the earth, 
and 8 the sun. We 
IIhall suppose the 
earth arrived at the 
point in which it 
is represented in 
the figure, having 
" 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 con<:lude that 
the earth would move in the diagonal A D of the paral­
lelogram A B D C, as a ball struck by two forces will do. 
But the force of attraction is continually acting upon 
our terrestrial ball, and producing an incessant deviation 
from a course in a straight line, and thus converts it 
into a course in a curve line. 

Let us detain the earth a moment at the point D, and 
consider how it will be affected by the combined action 
of the two forces in its new situation. It still retains 
its tendency to fly off in a straight line; but a straight 
line would now ('arry it away to F, whilst the sun would 
attract it in the direction D 8. In order to know 
exactly what course the earth will follow, another paral­
lelogram must be drawn in the same manner as the 
first, the .line D F describing the force of projection, 
and the line D 8 that of attraction; and it will be found 
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that the earth will proceed in the ourve line D G drawn 
in the paralI~logram D F G E; and if we go on through-. 
o~t the whole of the circle, drawing a line fl'om 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 f<.>rce, which confines the 
earth to a centre; and the impulse of projection, or the 
force which impels the earth to quit the sun and fly off, 
is the ce'ntrifugal fOI'ce. 

We have described the earth as moving in a circle, 
merely to render the explanation more simple, for in 
reality the centripetal and centrifugal forces are not 80 

proportioned as to produce cit'cular motion; and the 
earth's OI'bit or path round the Bun is not circular, but:' 
elliptical or oval. , 

Let UB suppose that when the earth is' at A, its pro­
jectile force does not give it a velocity sufficient to 
counterbalance that of gravity, so as to enable thes& 
powers conjointly to carry in-ound the sun in a circle.; 
the eartb, instead of describing the line A 0, as in the for-

IIImer figure, will approach 
nearer the sun in the line 
A-B. Under thelle .ircum-. 
stances it will be asked, 
what is to prevent our 
approaching nearer and 
nearer the sun till we fall C 
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 

lattraction 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 Dearer 
the 11m instead of beariDi it aw,.,y from it; so that 



:beiug orivenby 'one power,.'ltnd drawn by ,tbe, other 
towards this centre of, ,destruction, It would seem 
impossible for liS to escape. But with God nothing is 
impossible. The earth continues approaching- the Bun 

" with an aceelerated motion till it reaches the point~ , 
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 Jl cirole 
for the. following reasons. . The oentrifugal': force in­
creases with the velocity of the body; or, in other 

_ words, the qu\cker it moves the stronger is its tendency 
,to fly off in a right line. When the earth arrives at E, 

its aCGelerated motion will have so far increased its • 
velocity and consequently its centrifugal force, that the 
latter wiJI pre:vail over the force of attraction, ,and drag .... 
the earth away from the sun till it reaches G.It is thus i 

that we escape from the dangerous vicinity of: the sun; 
and as we recede from it, both the force of its attrac­
tiOD; and ihe velocity of the earth's motion diminish. 

"From G," the' direction of projection is towards H, that 
of attraction towards s, and the earth proceeds between 
them wi!h a retatded' motion, till it has completed its 
revolution. Thus the earth tl'avels round the sun, noj. 
in a circle, b;ut an ,ellip~l!, of which the sun occupier' 
one of. the foci; and -in its course the earth alternately 
a.pproaches and recedes from it, so that what, at firat 

. appe:ared a, dangerous. irregularity is the, meaDS ey~ 
" \V hieh the most perfect order and harmony are produced. 
'fpe ,earth, then, travels on at a very unequal rate,. its 
~loqity being accelerated as it approaches the sun, and 
retarded as it recedes from it. 

That part of the earth's orbit'neal'est the sun is caUed 
its perikelion;,that part most distant from the sun its 
flphelion. 'The "earth . is about three million of milea 
nearer the suu at its perihelion than at, its aphelion. , 
Some are surprised to learn that during' the l'leighlrllJf 
~ur summer, the earth is in that part onts orbit which 

, l8 IIl~Bt dista:u~ from the SUD, 8'Dd that it is dUriDg tlJe 
s~v~~ty of ~ter that '\Ve are n.earest to· it. Tlle 
llift'eretme, however; of the earth'. diatanci from the 



Slln in summer and winter, when compared with ita. 
total distance from the sun, is but inconsiderable, for 
three millions of miles sink into insignificanee 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 
ba,'e 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 round the sun are called primary. 
Many of these are attended in their course by smaller 
planets, which revolve round them: these are called 
secondary planets, satellites, or moons j such is our 

. lDoon, 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 j but the satellites 
revolve 1'ound the primary planets, OD. account of tbeir 



greater proximHy. The (orce of attraction is not only 
proportional to the quanity of matter, but to the 
d .. gree of proximity of the attraeting body. The 
pnwer of attraction diminishes as the squares of the 
distance increase; so that a planet situat~d 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 pl'ojeetile force llHlst be proportioned to that of 
attraction. This diminution- of attraction, by, the 
increase of distance, also accounts for the motion of 
the secondary Jotmd tbe 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 
primlll'y planets are also attracted by their satellites. 
The moon attracts the eartb, as well as the earth the 
mool); but as the latter is the smaller body, her at­
traction is proportionally less. The result is, that 
neither does the eartb revolve round the moon, nor 
the moon round the earth, but they both revolve round 
a point whIch is their common centre of gravity, and 
which is as much nearer the earth's centre of gravity 
tban that of the moon as the weight of tbe former ex­
ceens that of tbe 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 tbe sun 
in the same manner as tbey are themselves acted on 
by their satellites; but tbe gravity of the planets 
(even when taken collectively) is so trifling, compared 
witb that of the sun, that tbey do not cause it to move 
so much as one-ball' of its diameter. The planets, 
therefore, do not revolve round the centre of tbe sun, 
but round a point at a small distance from its centre, 
about which the sun also revolves. The sun likewise 
revolv~s on its "axis. This motion is ascertained by 
ObservlDg ceJ'tain spots which diaappear and reappear 
reiWarly at stated tilllQIi. 
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Mercury is the planet Dearest the sun j his orbit is 
oonsequently contained within ours j but his. vicinity to 
the Bun occasions his being nearly lost in the brilliancy 
of his rays j and when we do see this planet, the sun is 
so dazzling that very accurate observations cannot be 
made upon him. He performs his revolution round 
the sun in about eighty-seven days, which is conse­
quently the length of his year j the time of his rotation 
on his axis is not accurately known j his distance from 
the sun is computed to be 37 millions of miles, and his 
diameter 3224 miles. 

Venus, the next in the order of the planets, is 68 
millions of miles from the sun j she revolves about her 
axis in 23 hours and 21 minutes, and goes round the 
sun in 224 days 17 hours. The diameter of Venus is 
7687 miles. The orbit of Venus is within ours; 
during nearly one-half of her course we see her before 
sun-rise, when she is called the morning star j in the 
corresponding part of her orbit, on the other side, she 
rises later than the sun. We cannot then see her 
rising, as she rises in the day time j but she also sets 
later, so that we perceive her approaching the horizon 
after sun-set j she is then called Hesperus, or the 
evening star. 

The Earth is next to Venus. At present we shall 
only observe that we are 95 millions of miles distant 
from the sun j that we perform our annual revolution in 
365 days, 5 hours, and 49 minutes j and are attended 
in our course by a single moon. 

Mars come!'! next. He can never be between us 
and the Bun, like Mercury and Venus. His distance 
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from the sun is 144 millions of miles, he turns on. his 
axis in 2<1 hours and 39 minutes; and he performs his 
annual revolution in about 687 of our days; his 
diameter is 4189 miles. Then follow four vel'y small 
planets-Juno, Oeres, Pallas and Vesta, which have 
been recently discovered, but whose dimensions and 
distances from the sun have not been very accurately 
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 our years; he revolves on his axis in about 
ten hours; he is above 1400 times as large as our 
earth, his diameter being 89,170 miles. He is attended 
by four moons. . 

Saturn comes next, whose distance from the snn is 
about 900 millions of miles. His diurnal rotatiou is 
performed in ten hours and a-quarter; his annual revo­
lution in nearly thil'ty of our years j his diameter is 
'19,000 miles. This planet is surrounded by a luminous 
ring, the nature of which astronomers are much at a loss 
to conjecture j he has seven' moons. 

Georgium Sidus, or Uranus, or Herschel (for all 
these names have been given to this planet,) is the last. 
It was- discovered by- Dr. Herschel in 1791. It is at­
tended by six moons. It is the most di~tant planet 
from the snn that has yet been discovered j being at a 
distance of no less than 1800 millions of miles from that 
luminary. Its diameter is about 35,000 miles. It 
takes about 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 
running to such a distance from the sun, that they 
disappear for a great number of years. They are 
distinguished from the other celestial bodies, by their 
ruddy appeal'ance, and by a long train of light ca.lled 
the tail. The length of these tails is often many 
millions of miles. Some comets have been ascertained 
to move in long narrow ellipses, or ovals, round the 



sun, from which it bas been inferred, perhaps hl\~tily 
that they nll do so. The number otcomets which 
have occasionally been seen within the limits of our 
system, since the commencement of the Chl'istian era, 
is about 500, of which the paths of 98 have been cal­
culated. 

FIXED STARS. 

The ancients, in order to recognize the fixed 81111'8, 
formed them into group!'., to which they gave particular 
names. In order to show their proper situatiolls in the 

, heavens, they should be painted 011 the internal surlilCe 
of a hollow sphere, from the centre of which they 
might be viewed. We should then see them as they 
appear to be situated in the heavens. The twelve ('on­
stellations, called the Signs of the Zodiac, are those , 
which are so situated that the earth, in its annual 
revolution, passes directly between them and the sun. 
They occupy a complete circle, or broad belt i(] the 
heavens. Hence, a right line, drawn from the earth, 
and passing through the sun, would reach one of these 
constellations j and the sun is said to be in that con, 
stellation in which such a line would terminate. The 
circle in which the sun appears to move, and whi"h 
passes through the middle of the Zodiac, is called the 
Ediptic. 

We have no means of ascertaining the distl\nce of' 
the fixed stars. When therefore they are said to be 
in the Zodiac, it is merely implied that they are bilu­
ated in that direction, and that the,V shine uplln us 
througb that portion of the heavens which we call the 
Zodiac. \Vhether the apparent difference of the size 
and brilliancy of the stars proceeds from various de­
grees of remoteness or of dimension, is a puint which 
astronomers are not able to ascertain. Considerillg 
them liS suns, we know no reason why they ~hould 
not vary in size, as well as the plauits bdouglDi W 
them. 

02 
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it may 'perhap. -be objected to this tlystem of' the 
universe, that it is directly in opposition to the evidence 

, of our se~ses, to which it is plain and obvious that 
the earth is 'motionlells, and 'that the sun and stars ' 
revolve round it. But our senses sometimes deceive 
us. When sailing on the water with a very steady 
breeze, the houses, trees, and every object appear to 
move, whilst we are insensible of the motion of the 
vessel in which we' sail. It is only when some obstacle 
impedes our motion, that we are conscious of moving j 
and were you to close your eyes whilEl sailing on calm 
water, with ,a steady wind, you would not be sensible 
of your motion j for you could not feel it, and you 

. could see it only by observing the. change of place of 
objects on shore~ So it is with the motion of the earth j 
every thing on its surface, and the air that surrounds, 
it accompanies it in its revolution; .it meets .with no 
resistance, therefore we are insensible of motion., 
The apparent motion of the sun and stars affords us 

.thesame pto~f of the earth's motion that the crew of a 
vessel have of their motion,fl'Om the apparent motion 
of the objects on shore. Imagine the earth to be sail· 
ing round its axis, and successively passjng l;Iy every 
star, which, like objects on land, we suppose to be. 
'moving, Instead of ourselves. Persons who have 
ascend,ed in balloons tell us that the earth apP«1ars to . 
sink beneath",the balloon, instead of the balloon rising • 
above the earth. What an immense circuit the sun 
and stars would make daily, were their apparent mo~ 
tio~ real !Why $hould these enormous globes traverse 
suah an immensity.#)f space, merely to· prevent the 
necessity of our earth revolving on its aI1s J The, 
motion produced by the revolution of the earth on its 
axill is about thirteen miles and a-half in a minute to 
an inhabitant of,London. A person at the equator 
moves much quicker, and one situated near the pol~ 
much slower, since they each perform- a revolution in 
twenty-four hours. But in performing its· revolution 
round the sun, every part of the eal'th moves with an 
equal velocity; and this velo.city is no less than a thou· 
Band miles a minute. 
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In ancient times, the earth was 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 ~s 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 arrallg'e­
ment flows, we owe to the genius of Newton, who lived 
at a much later period, 

During the prevalence of the plague, in the year 
1665, Newton retired into the country to avoid the con­
tagion. 'Vhen 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 
universal gravitation was ultimately developed. His 
first reflection was, whether the apple would fall to the 
earth if removed to a great distance from it; then how 
far it would require to be removed from the earth, 
before it would cease to be attracted; would it l'etaill 
its tendency to fall at the distance of a thousand miles, 
or ten thousand, or at the distance of the moon ; and 
here the idea occurred to him, that it was not im­
possible that the moon herself might have a similar 
tendency, and gravitate to the earth in the same man­
ner as the bodies on or near its surface, and that this 
gravity might possibly be the power which balanced 
the centrifugal force implied in her motion ill her orbit. 
It was thell natural to extenu this idea to the other 
planets, and he cOllsidered them as gravjtating towards 
the sun in the same manner as the moon gravitates 
towards the earth. Who woulu imagine that the 
simple circumstance of the fall of an apple would 
have led to such magnificent results l It is the mark 
of superior ge,nius, to find ma~tel' for obs~rvation. and 
research in cU'cumstances WblCh, to ordlDary mmds, 
appear trivial because they are common, and with 
.which they are satisfitld because they are natural, 
without reflecting that nature is our grand field of 
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observation,-thatwithin it is contained our whole 
store of knowledge; in a word, that to study the works 
of nature is to learn to appreciate and admire the 
wisdom of God. 

THE TERRESTRIAL GLOBE. 

As the earth is the planet in which we are mo~ 
particularly interested, we 'sball explain the effects 
resulting from its annual and diurnal motions; but for 
this purpose it will first be necessary to make you ac­
quainted with the artificial terrestrial globe. This 
globe, or sphere, 
represents the 
earth. The line 
,\ B, wbich pas;cs 
through its cen­
tre and on which 
it turns, is called !I: 

its axis; alid the 
two extremities C 1-+-+++-+::"f-"q.-++-+-t---1D 
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 
in two equal parts between the poles, is called the 
equlli>or, or equinoctial line ; that part of the..globe to the 
north o( the equator is the north em hemisphere, that 
part to the south of the equator the southern llemisphere. 
The small circle E F, which surrounds the north pole, is 
called the arctic circle; G H, surrounding the south pole, 
the antarctic circle. There are two intermediate circles 

'between the polar circles and the equator,that to the north 
1 K, called the tropic of Cancer; that to the south, L M, 
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'called the tropic of Capricorn. Lastly; the circle· L :tr, 
which divides the globe into two e~a1 parts, crossing' 
the equator, and extending northward as far. as the 
tropic of Cancer, and sout1?-ward as far as the tropic of 

· Capricorn, is. called the Ecliptic. The delineation' of 
· the ecliptic on the terrestrial glaDe may convey false 
ideas; for the ecliptic is an imaginary circle in the 

• heavens, pAssing through the middle of the Zodiac; 
and situated in the plane·olthe earth's orbit. In order 
to understand the meaning of the earth's orbit, let us 
suppose a smooth, thin,. solid plane cutting the sun 
through the centre, extending out as far' as- the -fixed 
stars, and terminating in a circle which pas!!es through 
t~e 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 cuts tlle signs of ·the Zodiac is the 
ecliptic .. 

The spaces between the several parallel circles on the 
- terrestrial globe are called zones; that which is compre­

hended between the tropics is distinguished by the name 
of the torrid zene; the spaces, which extend from the 
tr9pics to the polar circle!!, the north and south temper-

, .. ate zones; and the spaces contained within the polar 
.. circles, the fl'igid zones. 

The several lines which are drawn fl'om one pole to 
· the other, cutting the equator at right angles; are called 
meridians. When anyone of these meridians is exactly 
opposite the sun, it is mid-day with all places situated 
on that meridian; and with the places situated on the 
opposite "meridian, it is conse.quently miqnight. To 
places situated equally distant f!'OID these two meridiaps, 
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 h'ave previously passed over them; i~ the 
west, it is ~ix o'dock in the morning, and the sun will 
be proceeding towards that meridian. ' 

Those circles which divi<kl the globe into two equal 
parts such as the equator and the ecliptic, ~e cal!~d 

. great circle~to di~tinguish them from those whic.h 

. divide it ilno two unequal parts, as the tropic and polar 
.: 



circles, which are calleda mall circks. An circles are 
divided into 360 .eqllal parts called. degrees, and .these 
degrees into 60 equal parts called mmutes. The dIame­
ter of a circle is a right line drawn across it, and passing 
through the centre; the diameter is equal to a little leS!! 
than one-third of the circumference, and consequently 
contains a length equal to nearly 120 degrees. A meri· 
dian reaching from olle pole to the other is half a circle, 
and therefore contains 180 degrees; and the di8tance 
from the equator to the pole is half of a meridian, or a 
quarter of the circumference of a circle, and oontain 90 
degrees. . 

Besides the usual division of circles into degrees, the 
ecliptio is divided into tweh'e equal parts, called f>igns, 
which bear the names of the constellations t.hrough 
which this circle passes in the heavens. The degrees, 
measured on the meridians f!'Om north to south, or from 
south to north, are called degl'ees of latitude j those 
measured from east to west on the equator, or any of the 
lesser circles parallel to it, are called degreesoflongitude. 
These les;;er circle" are called parallels of latitude; 
because being every where ~t the same distance from 
the equator, the latitude of every point contained in any 
Olle of them is the same. 
. The degrees of longitude must necessarily vary in 
length according to the dimentiom; of the circle on 
which they are reckoned; those, for instance, at the 
polar cirde 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 J'eckoned being all of the same dimensiull'. 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 form 
proceeds from the superior action of the centrifuglll 
rower at the equator. The revolution of the earth on 
Its axis giv~s every particle Ii tendencv to flyofI from 
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· ~e <lentre. This·tendency is atronger or weaker, in 
· propOrtion to t~e velocity with which the particle moves. 
Now, . a particle situated near one of the polar circles 
makes a rotati<>n in the same space of titae as' a pm-ticl~ 
of th.e equator j the latter; therefore, having a much 
larger circle to describe, travels proportionably faster, so 
that the oentrifugal force is much stronger at the equator 
than at the polar circte ;' it gradually decreases as we 
leave the equatQr and appr~ch the poles, where, as there ' 
is no ·rotatary motion, it entirely ceases. Even at the 
equator, however, there is no danger of our being thrown 

. , from the earth, the force of gravity being there 288 
times greater than the 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 ceutre than the poles,-and the inCl'ease of the 
centrifugal force; which, as it tends to drive bodies 
from the ce,n~re, mus~ necessarily decrease the power of 
gravity. -. 

THE SEASONS. 

" 
We shall now explain the vari~tion of the seasons, 

and the difference of the l~ngtlt0f the days and nights 
in those, seasons, both effects resulting from the same 
cause. In moving round the sun, the axis of the earth 
is not perpendicular to the plane of its orbit; in other 

· words, its. ~is does not move round the SUll in, an . 
,upright position, but slan~ing or oblique. This you 
will understl-'nd more -clearly, if you carry a small 
,globe,rc;>und a c~ndle, which. is. to l'ep'reselit.the 8un.­
You must consfder t~e ~ChptlC drawn on the smaIr 

,globe as representing.the plalie of the e~\'t~'s. orbit j 
,and the equator, which crosses theechptlc III ,two 
places, sh()ws the degree !>f obliquity of the axis of ~e 
earth in that o.r.bit, which is nearly 23& d~grees. The 
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points in which the ecliptic intersects the eqltator at's 
called nodes. The globe at A is situated as it is in 

the Ihidst of summer, or what is caHell the summer 
solstice, which is on the twenty-first of June. The 
north pole is then inclined towards the sun, and the 
northern hemisphere enjoys much more of his ray!! 
than the southern. The sun now shines oveT the whole 
of the north frigid zone, and notwithstanding the 
earth's diurnal revolutiQn, it will continue' to shine 
upon it as long as it remains in this situation, wLilst 
the south frigid zone is at the same time completely in 
obscurity .. 

Let the earth now set off from its position in the 
summer solstice, arrd carry it round the sun; observe, 
that the axis must be always inclined in the same 
direction, and the north pole point to the saIDe spot in 
the heavens. There is a fixed star situated near that 
spot, which is hence called the North Polar star. The 
earth at B has gone through one quarter of its· orbit, 
and is arrived at that point at which the ecliptic cut!! 
or crosses the equator, and which is called the 
autumnal equinox. The sun now shines from one pole 
to the other. At this period of the year, the days 
and nights are equal ill every part of the earth; but 
the next step she takes in Ler orbit involves the north 
pole in total darkness whilst it illumines that of the 
80uth. This change ~36 gradually preparing as the 
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earth moved from summer to autumn. The instant the 
ea.rth pass~ the autllmal equinox, the IQ'ng' night of 
the north pol~. commences, and the south pole oegins ~ 
enjoy the .light of.,the sun. As the earth ·proceeds in 
her orbit, the days shorr en and the nights lengthen 
throu~hout the northern hemisphere, until it arl'h:es at' 
the wmter solstice, on the 21st of December, when the 
north fl'i~id zone is entirely in darkness, and the south­
ern enjoys uninterrupted day-light. Exactly half of 
the equator, it will be obs",rved, 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 m~ch more heat than we have, as the sun's rays 
fall perpendicularly on them, while they shine obliquely. 
on the telll.perate, and almost horizpntally on JPe frigid 
2/one'j for during their ~~Jlg, day,the'sun moves round 
at no great elevation above their ll~riwn, without either 
rising or setting. : . , 

To a person placed in the teJ;Op~rat~ zone, the sun's. 
rays will shine n~ither so obliquely as at the poles nor 
Sf) vertically as at the e.quatol' j but will fall upon him 
JPore . obliquely in autumn anel in wi~ter than in 
~ummer. : Therefore, the inhabitants of the. earth. 
Qetween thepolat cil'cles and the equator will not have 
~erely one day and one night in ~he year, as happens· 
at, the pole; nor will they have equal days and equal, 
IJ,ights, as at the equator,. but their days and nights wil~ 
vary in l~ngth at diffe:!'eJ;lt times .of the year, according 
as. their respective poles incline towards or from the 
I\un, and the difference :will be-.greater. in propol·tion t<i 
their distance from the equat~/:.:;-:,puring .the other 
half of her orbit, the same effect takes pl~. in the 
8Quth~rp., h6lllisphere as what we pav~ just remarked 
in thellorthen1 •. When the earth arrives at the verna~ 
equinox; D, where the ecliptic again cuts the equator, 
011 the 2~d of March, she is situa~ed, .with l'espect to th~ 
,un, uactly iP. the same p~itiQn as theautumQal 

. e4~nox; excepting th3t it is now autumn in th~ 
l'I~ !''1 ~ 
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southern hemisphere, while it i!! spring time with us ; 
fol' the half of the globe which is enlightened extends 
exactly from one pole to the other. On the two days 
of the equinox the sun is visible at both poles; but only 
half of it is seen from either, the other half being con· 
cealed by the horizon. 

ON THE MOON AND ECLIPSES. 

Let us now turn our attention to the mOOD. This 
satellite revolves round the earth in the space of twenty· 
seven days eight hours, in an orbit nearly cOinciding 
with the plane of the earth's orbit, and accompanies us 
in our revolution round the sun. Her motion, therefore, 
is of a complicated nature; for, as the earth advances 
in her orbit, whilst the moon goes round her, the moon 
proceeds in a sort of progressive circle. 

The moon always presents the same faoe to us, by 
which it is evident that she turns but once upon her 
axis, while she performs a revolution round the earth i 
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, thet'efore, enjoys our light e.vel'y 
night, while the other half has constantly nights of dark­
ness, and we appear to the inhabitants of the moon 
under all the changes, or phases, which the moon ex­
hibits to us. 

When the moon is in the same direction from us as 
the sun, we cannot see her, as her dark side is towards 
us; but her disappearance is, of very short duration, 
and as she ad"ances in her orbit we perceive her under 
the f~rm of a new m?on. When she has gone through 
one-~Ixth of ~er orbIt, one quarter of her enlightened 
hemisphere will be turned towarda the earth, and ahEl 



will then appear horned. When she has performed 
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 hel' enlightened 'hemisphere turns 
gradually away from us, till she completes her orbit 
and disappears; and then again resumes her form of a 
new moon. 

When the moon is full, she is always in opposition 
to the sun-when a new moon, in conjunction with it. 
At each of these times, the sun, the moon, and the 
earth are in the same right line; but in the first case, 
the earth is between the sun and the :noon; in tho 
second, the IIioon is between the sun and the earth. 
An eclipse can only take place when the sun, moon, 
and earth are in a straight line, or nearly so. When 
the moon passes between the sun and the earth, she 
intercepts his rays, or in other words, casts a shadow 
on the earth: this is an eclipse of the sun, and it con­
tinues whilst the shadow is passing over us. When, on 
the contrary, the earth is between the, sun anu the 
moon, it is we who intercept the sun's rays, and cast a 
shadow on the moon; she then disappears fmm oUl'view, 
and is eclipsed. 

Why, it may be asked, have we not a solar and a 
lunar eclipse every month ~ Because the planes of 
the orbits of the earth and moon do not exactly co­
incide, but cross or intersect each other; and the 
moon generally passes either on one side or the other, 
when she is in conjunction with, or in opposition to, 
the sun, and therefore does not intercept the sun's rays, 
or produce an eclipse; for this can only take place 
when the earth and moon are in conjunction near those 
parts of their orbits which cross each other (called the 
nodes of their orbits,) because it is then only that they 
are both in the same plane, and in a right line with the 
sun. A partial eclipse takes place when the mOOD, in 
passing by the earth, does not entirely eseape her 
shadow. When the eclipse happens precisely at the 
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nodefl, they are not only total, but last for some length 
of time. 

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

shadow is not large enough to cover the earth. The 
lunar edipse~, on the contrary, are villible from every. 

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

THE TIDES. 

The tides are produced by the attraction of the moon. 
The cohesion of fluids being much less than that of 
solid bodies, they more easily yield to the power of 
gravity j in consequence of which, the waters immedi­
ately below the moon are drawn up in a protuberance, 
producing a full tide, or what is commonly called high­
water, at the spot where it happens. According to this 
theory, you would imagine we should have full tide 
only once in twenty-four hours-that is, every time 
that we were below the moon-while we find that 
we have two tides in the course of twenty-four hours, 
and that it is high water with UIS and wit.h our antipodes 
at the same time. 
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This. QPpt>!li~e, t~e .is t:ather ;mpre djfficqlt to explain 
than that which is' drawn up beneath the ~oon. ln 
order to rend~r the explanation more simple,Iet us sup­
pose the earth to be every'where covered by the ocean. 
M is the moon, ABC D the,~arth. Now, the waters 

on the surface 
of the earth' 
about A, being 
more strongly 
attracted ,than 
in any oth~r 
part, will' 1?e 
elevated; the at-

traction of th&·moon,~t Band C being less; but still it 
'Will be ~re'ater there tha~ at D, which is. the part most 
distant from the moon. \:rhe body of the earth will 
there,fore be, .drawn a.way from the waters at D, leaving 
a pr~tubera.nce similar to that at A ; so that the ,tide A 
is pl'od'1;ced by'the waters l'eceding-'from theeartb, and 

- the tlde D by the ear,th rece~iing from the waters. 
The influence of the sun,on the tid~ is less than that 

of the moon; for observe, that the tides rise in conse­
quence of the moon,attracting one part of the waters 
more forcibly than another part; it, is this inequality of 

".attl'aGtion }Vp.~cb produces full ande~b tides.~9'w. t1!e 
"distance of, the sun,is So greljt that the whol~. globe of 
theearth.is compar.ati;vely~ut, as a point, and the dif­

I .feretlce of its attl'actipn for, that P.fI.rt of~he wa,ters J!'l98t 
under its' influen.ce, a.~d. that part leasts,ubject to it, is 

.' ,but trifling;, ,and no part of th~",wa~ers will be much 
,~1Blevlloted above, or much, dep're.~sed bel,ow, theil~ gene~81 
lI. ,surface by its action. 'l'hEl sun pas, however, a con-
,siderable,effect on the ,t~des, and.inereases or ,diminis'b..es 
, t,he,m as it ac~ in conjunctiol). w~bb, or iIi oW~iiip~, to, 

I' the. moon. - " ' 
\ The moon is a month,in, going rou.nd th~~l!'rtb; twipe 

,d\J~g, that t\~e, therefore; ~ ..lull and at chan~e" alte 
is ,in the Same dhcction as the sun. ,13oth, then act 
.. jointly. on Itlur 'ea.rth, and' prod,uee very, 'g~~at 

, ,ji4es, ~~ 8pring.-tid,es, as "ep~~ented, at, A, and ~; 
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but when the moon is at the intermediate parts of her 

D 

c 
orbit, the sun, instead of affording assistance, weakens 
her power by acting in opposition to it; and smaller 
tides are produced, called neap-tides. 

Since attraction is mutual between the moon and the 
earth, we produce tides in the moon; and these are 
more considerable, in proportion as our 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 the 
poles; but in no part of the globe is the moon immedi­
ately above the spot where it is high tide. AU matter, 
by its inertia, offers some resistance to a change of 
state ; ~h,e waters, therefore, do not readily yieni to the 
~ttractIon of the moon, and the effect of her influence 
1S not complete until some time after she has passed the 
meridian. 
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The eArth revolve!! on its axis in ltbout twenty-four 
hours; if the moon were stationary, therefore, the same 
part of our globe would, every twenty-fuur hours, re­
turn beneath thE) moon; but a~ during our daily revolu­
tion the moon advances in her orbit, the earth must 
make mora than a complete rotation in order to bring 
the same meridian opposite the moon; we are about 
three-quarters of an hour in overtaking her. The tides, 
therefore, are retarded, for the same reason that the 
moon rises later, by three-quarters of an hour every 
day. This, however, is only the average amount of the 
retardation. The time of the highest tide is modified 
by the sun's attraction, and is between those of the tides 
which would be produced by the separate action of the 
two I uminaries. The action of the sun, therefore, 
makes the interval different on different days, but leaves 
the average amount 'unaffected. 

ON THE MECHANICAL PROPERTIES OF FLUIDS. 

The science of the mechanical properties of fluids is 
called Hydrostatics. A fluid is a substance which 
yields to the slightest pressure. 

Fluids are divided into two classes, distinguished by 
the names of liquids, and elastic fluids or gases, which 
latter comprehends the air of the atmosphere, and all 
the various kinds of air with which chemistry makes us 
acquainted. We shall confine our attention at present 
to the mechanical properties of liquids or non-elastic 
fluids. 

Water, and liquids in general, are little susceptible 
of being compressed, or squeezed into a smaller space 
than that which they naturally occupy. This is due 
to the mutual repulsion of their particles, which; 
rather than submit to compression, force their way 
through the pores of the substance which confines 
them, AS was shown by a celebrated experiment made 
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at Florence many years ago. A hollow globe of gold 
was filled with water, and on its being submitted to 
great pressure, the water was seen to exude through the 
pores of the gold, which it covered with a fine dew. 
But more recent experiments, in which water has been 
confined in strong iron tubes, &c., prove that it is sus­
ceptible of compression. 

Liquids have spaces between the particles, like solid 
bodies, but they are too minute to be discovered by the 
most powerful microscope. The existence of spaces in 
liquids can be ascertained by dissolving solid bodies in 
them. If we melt some salt in a glass full of water, tbe 
water will not overflow, and the reason probably is, that 
the p~rticles of salt will lodget hemselves between the 
particles of the liquid, so that the l'oalt and water together 
will not occupy more space than the water did alone. 
If we attempt to melt mOl'e salt than can find room 
within these pores, the remainder will subside 10 the 
bottom, and, occupying the space which the water filled 
before, oblige the latter to overflow. A certain propor­
tion of spirit of wine may also be poured into' water 
without adding to the bulk, as the spirit will introduce 
itself between the particles of water. 

Fluids show the effect, 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 
counteraeting the effect of gravity. In a table, for 
instanee, the strong cohesion of the particles of wood 
enables four slender legs to support a considerable 
weight. ,Yere the cohesion so far destroyed AS" to con­
vert the wood into a fluid, no support could be_afforded by 
the legs; for the particles no longer cohering together, 
eaeh would press separately and independently, and 
would be brought to a level with the surface of the earth. 

This deficiency of cohesion is the reason why fluids 
can ne,-er be formed into figures,or maintained in heaps; 
for though it is true the wind raises water inlo waves, 
they are immediately afterwards destroyed by gravity. 
Thus liquids always find their level. The definition of 
the equilibrium of a fluid i~, that every part of the sur-
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face is equally distant from the point to which gravity 
tends, that is to say, from the centre of the eartb. 
Hence the surface of all fluids must partake of the spher: 
ical form of the globe, and bulge outwards. This is 
evident in large bodies of water, such as the ocean; but 
the sphericity of small bodies of water is so trifling as to 
render their surfaces apparently flat. 

The equilibrJum of fluids is the natural result of their 
particles gravitating independently of each other; for 
when any particle of a fl,uid accidentally finds itself 
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 the 
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 ait· will 
rise to the su!'face of any liquid whatever, being forced 
up by the superior gravity of the liquid. The figure 
here l'epresents an instl'Ument called a level; which 

A ~, is constructed upon the principle at' __ --J~c 'of the equilibrium of fluids. It 
consists of a short tube, A It, closed at both ends, 
and containing a fluid and a bubble of air; when the 
tube is not perfectly horizontal the fluid runs to the lower 
end, which makes the bubble of air rise to the upper 
end, and it remains in the centre only when the tube 
does not incline on either side. It is by this means that 
the level of any situation to which we apply the instru­
ment is ascertained. 

Solid bodies, therefore, gravitate in masses, the strong 
cohesion of thei-rpal'ticles maki ng them weigh altogether, 
while every particle of a fluid may be considered as a 
separate mass, gravitating independently. Hence the 
resis'ance 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 upwarrls, and laterally or side-, 
ways; and in consequence of this equality of pressure 
every particle remains at rest in the fluid. If you 

P 
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agitate the fluid, you disturb thill equality, and the fluid 
will not rest till it'! equilibrium be restored. 

Were there no lateral pressure, water would not flow 
from an opening on the side of a vessel; sand will not 
run out of -such an opening because there is scarcely 
any lateral pressure among the particles. Were the 

@
,-particlesoffluidsarrangedinregUlarcolumns, 

there would be no lateral pressure, for when one 
particle is perpendicularly above the other, it 
can only press it downwards; but as it must 

continually happen that a particle passes between two 
particles beneath, these last suffer a lateral pressure 
just as a wedge driven into a piece of wood separates m the parts laterl\lIy. Tpe lateral pressure is the 
U result, therefore, of the pressure dcwnwards, or the 

weight of the liquid above; and consequently the lower 
the orifice is made in the vessel, the greater will be 
the velocity of the water Tllshing out of it. The 

annexed figure represents the 
diflerent degrees of velocity 
with which aliqtfidflowsfrom 
a vessel furnished with three 
stopcocks at different heights. 
Since the lateral pressure is 
entirely owing to the pressure 

downwards, it is not affected by the horizontal di­
mension of the vessel which contains the liquid, but 
merely by its depth; for as every particle acts i~de­
pendently of the rest, it i~ only the colum~ of partIcles 
Immediately above the orIfice that can weIgh upon and 
press out the liquid. ' 

The pre!;sul'e of fluids upwards, though it seems in 
direct opposition to gravity, is also a consequence of 
their pressure downwards. "Then, for example, water 
is poured into a tea-pot, the water rises in the spout to 
a level with that in the pot. The particles of water at 
the bottom of the pot are pressed upon by the particles 
above them; to this pressure they will yield, if there is 
any mode of making way for the superior particles; and 



!li 

as they cannot descend, they will change their direction 
and rise in the SpOilt. 

Suppose the tea-pot to be filled with columns of 
particles of water similar to those described in the 
figure annexed, the particle 1 
at the bottom will be pressed (f~e;;;;;;;;;;~~ 
laterally by the pal-ticle 2, and 
by this pressUl'e be forced into 
the spout, where, meeting with 
the particle 3, it presses it up- .~ 
wards, and this pressure will be continued from 3 to 4, 
from 4 to 5, and so on, till the water in the spout hal 
risen to a level with that in the pot. 

, 
SPECIFIC GRAVITY. 

The specific gravity of a body means simply its 
weight compared with that of another, body of the same 
size. When we say that substances, such as lead and 
stones, are heavy, and that others, such as paper and 
feathers, are light, we ~peak comparatively j that is to 
say, that the first are heavy, and the latter light, in 
comparison with the generality of the substances in 
nature. Mahogany is a heavy body when compared to 
many other kinds of wood, but light when compared to 
stone .. Chalk is a heavy body compared to coal, but 
light if comparlld to metal. Thus our notions of light 
and h.:::wy are vague and undefined, and some standard 
of comparison is required, to whieh the weight of all 
other bodies may be referred. The body which has 
been adopted as a standard of reference is di!\tilled 
water. When the specific gravity of bodies is to be 
estimated, it is necessary simply to weigh the body 
under tdal il1 water. If a piece of gold be weighed in 
a glass of water, the gold will displace j~s~ a~ much 
water as is equal to its o\vn bulk; a cubIC lOch of 
water must make way for a cubic inch of gold. The 
bulk alone is to he eonsidered, tho weiiht havin:; 
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nothing to do with the quantity of waier displaced j for 
R cubic inch of gold does not occupy more space, and 
therefore will not displace more water, than a cubic inch 
of ivory 01' any other substance that will sink in 
water. . 

The gold will weigh ICl!!s in water than it did out 
of it, on account of the upward pressure of the parti­
cles of water, which in some measure supports the gold, 
and, by so doing, diminishes its weight. If the body 
under trial be of thE\ same weight as the water in which 
it is immersed, it will be whoily supported by it; if it 
be heavier, the_ water will offer some resistance to its 
descent; and this resistance will in all cases be the 
same to bodies of equal bulk, whatever be their 
weight. All bodies of the same ~ize, therefore, lose 
the same quantity of their weight when completely 
immersed in water. A body weighed in water loses as 
much of its weight as ~s' equal to that of the water 
it displaces -; so that were this water put into the scale 
to which the body i~ suspended, it would restore the. 
balance. 

'When a body is weighed in water, in C?rder to 
ascertain its specific gravity, it may either be sus­
pended to a ]lOok at the bottom of the basin of the 
balance, or, taking off the basin, suspended" to the 

al'm of the balance. Now, 
supposing that a cubic jnch 
of gold weighed nineteen 
ountes out of water, and lost 
one ounce by being weighed 
in water, the cubic inch of 
water it dii!!places must weigh 

t?at one ounce j consequently gold would be nineteen 
tImes a.'1 heavy as water. 

J'he ~pecific gravity of a body lighter than water 
cannot be ascertained ill the same manner. If a body 
w~re ab~oJutely light, it would float on the surface, 
WIthout displacing a drop of water; but bodies have all \ 
BOrne weight, and will therefore, displace some quantity· . 
of water. A body lighter than water will not sink to a 



le'"el with the surface of the water, and therefore will 
not di!lplace so much water as is equal to its bulk, but a 
quantity equal to it~ weight. A ship sinks to some 
depth in water, and the heavier it is laden the deeper it 
/links, the quantity of water it displaces being always 
equal to its weight. This quantit.y cannot, however, 
afford a convenient test of its 5pecific gravity, from t1H~ 
difficulty of collecting the whole quantity of water dis­
placed, and of measuring the exact bulk of the body 
immersed. 

In order practically to obtain the specific gravity of 
a bony which is lighter than water, a heavy one, whose 
specific gravity is known, mllst be attached to it, and 
they must be immersed together; the specific gravity 
of the lighter body may then be easily calculated. 

Bodies which have exactly the same specific gravity 
as water will remain at rest in whatever situation they 
are placed in water. If a piece of wood, bJ' being 
impregnated with a little sand, be rendered precisely of 
the weight of an equal. bulk of water, it will remain 
stationary in whatever part of a vessel of water it be 
placed. If a few dl'Ops of water be poured into the 
yessel (so gently as not to increase their momentum by 
giving them velocity,) they would mix with the water 
a t the surface, and not sink lower. , 

The specific gravity of fluids is found by means of an 
"instrument called an hydrometer. It con­
sists of a thin glass ball, A, with a graduated 
tube, B; and the specific g."avity of the liquid 
is estimated bj the depth to which the 
instrument sinks iIi it; for the less the 
specific gravity of the fluid, the further will 
the instrument sink in it.-There. is a 
smaller ball c, attached to the in~trument 
below, which contains a little mercury; but " 
this is merely fOJ' the purpose of equipoising 
the illstl'umeRt, that it may remain upright in the liquid 
under trial. 

The weight of a substance, when not compared to 
that of allY other, is perfectly arbitrary; and when water 
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is adopted as a standard, we may denominate its weight 
by any number we please; but then the weight of all 
bodies tried by this standard must be signified by pro­
portional numbers. If we call the weight of water, for 
example, 1, then that of gold would be 19; or, if we 
call the weight of water 1000, that of gold would be 
19,000. In short, the specific gravity indicates how 
much more or less a body weighs than an equal bulk 
of water. . 

SPRINGS, FOUNTAINS, &c. 

The water belonging to our globe exists in various 
states. It is the same water which successively forms 
seas, rivers, springs, clouds, rain, and sometimes hail, 
snow, and iee. When the first rays of the sun warm 
the surface of the earth, the heat, by separating the 
particles of water, transforms them into vapour, which, 
being lighter than the air, ascends into the atmosphere. 
The atmosphere diminishing in density as it is more 
distant from the earth, the vapour which the sun causes 
to exhale, not only from seas, rivers, and lakes, but 
li~wise from the moisture on the land, rises till it 
reaches a region of air of its own specifie 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 the earth in ~the form of rain. If the 
watery particles retained the state of vapour, they 
would descend only till they reached a stratum of air 
of their own specific gravity; but during their fall, 
several of the watery particles come within the sphere 
of each other's attraction, and unite in the form of a 
drop of water. The vapour thus transformed 11'1to a 
shower is heavie1' than any part of the atmosphere, 
~nd 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 moisture; 
if, on the other hand, the plants were not nourished and 
refreshed by occasional showers, the drought would be 
equally fatal to them. Were th~ 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,'inst~ad of nourishing, 
would destroy the produce of the earth. We 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. Somoe of this falls into the 
various bodies of water on the surface of the globe, the 
remainder upon the Ian d.-Of the latter, part re-ascends 
in the form of vapour, part is absorbed by the 1'00ts of 
vegetables; and part descends into the bowels of the 
earth, where it forms springs. The only diiference 

'between rain and spring water consists in the foreign 
particles which the latter 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 comm,only supposed to be more pure 
than l'ain water. Excepting distilled water, however, 
rain water is really the most pure we can obtain; it 
is this which renders it insipid, whilst the various salts 
and different ingredients dissolved in spring water give 
it a species of flavour, without in any degree affecting 
its transparency; and the filtration it undergees through 
gravel and sand in the bowels of the earth cleanses it 
from all foreign matter which it has not the power of 
dissolving. _ . 

When rain falls on the sUl'face of the eartn, It con­
tinues making its way downwards through the pores 
and crevices in the ground. Several drops meet in 
their iubterraneous passage, unite, and form a little 



rivulet; this, in its progress, meets with other rivulets 
of a similar desCI'iption, and they pursue their course 
together in the interior of the earth, till they are stopped 
by some substance which they cannot penetrate; for 
though we havesaid that water under strong compression 
penetrates the pores of gold, when acted upon by no 
other force than gravity it cannot make its way even 
through a stratu~ of clay. This species of earth, though 
Dot remarkably dense, being of great tenacity, will not 
admit the passage of water. When, therefore, it encoun­
ters any substance of this nature, its progress is stoppe4, 
and the pressure of the accumulating waters form a bed, 
or reservoir. 

The next figure represents a section of the interior of 
a hill or mountain: A is the body of water such as has 
been described, which, when filled up' as high as B (by 
the continual accession of waters it receives from the 
ducts or rivulets a, a, a, a,) finds a passage out of the 

cavity; and, impelled by gravity, runs on till it make8 
its way out of the grQUnd at the Mide of the hill, and 
there forms a spring, c. The spring, during its passage 
from B to c, rises occasionally upon the same principle 
tlIat water rises in the spout of a tea-pot, but it cannot 
mount above the level of the reservoir whence it 
issues; it must therefore find a passage to some part or 
the smface of the earth that is lower or nearer the 
centre than the reservoir.-'Vater may thus be con­
veyed to every part of a town, and even to the upper 
stories Ot the houses, provided that it be originally 
brought. from a height superior to any to which it is 
conveyed. 
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Resel'\Toirs of water are seldom formed near the 
summit of a hill, for in such elevated situations there 
c~tn scarcely be a sufficient number of rills to supr.!y 
one; and without a reservoir there ean be no spring. 
In such ~itllati()n!'., therefore, it is D('cessary to dig Jeep 
wells, in order to meet with a spring; and then it can 
rise in the well only as high as tht! reservoir whellce it 
flows. 

'When reservoirs of water are formed in very elevated 
situations, the !\prin~s which feell them descend from 
hi~her hills in the vicinity. There is a lake on the very 
summit of Mount Ceni!'. whil'h is supplied by the spring 
of the hi~her Alps sUI'roundincr it. 

A syphon i~ an instrument -commonly used to draw 
off liquids from large casks or other vessels which 
cannot be easHy moved. It ('onsists simply of a bended 
tube. If its two legs are of equal length, and filled 
with liquid, if held perfectly level, thuugh tUl'nt'd down­
wards, the liqui(} will not flow out, but remaiu sus­
pended in the tube; fOl' there is 110 pl'es~ure of the 
atmosphere above the liquid, where there is a pressure 
from below upon the open ends of the tube; and ~ 
so long as this pressure is equal on both cnds, the! 
liquid cannot flow out; but if the smallest in- I 
clination be given to the syphon, ~o as to destl"OY 
the equilibrium of the water, it will immediately 
fluw n'om the lower leg. When sYIiholls are useu 
to draw- oft' liquids, the legs are made of unequal 
lengths, in order to render the pressure of the liquid 
unequal; the shorter leg is immersed in the ca~k. and 
the liquid fiUWR out through the Iunger. To accomplish 
this, it is, however, necessary to make the liquor rise in 
the shorter leg, and pass over the bended part of the 
tube, whit'll is higher than the tevel of the liquor in the 
cask. There are two modes of doing this: one is, after 
immersing the shorter leg in the liquor to be drawn off, 
to suck out the air of the tube trom the orifice of the 
longer leg; tlten the liquor in the ('ask, which i!l ex­
po~ed to the pressure of the atmosphere. will be forced 
by it into t.be tube which is relieved from preiiUfe. "I 
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long as the tube continue~ filII, no air enn l!lIin lIomit­
tan(',e; the liquor will theref.Jl'e flow on till the.('lU'k is 
emptied. The other mode is to fill the ~;yphon with the 
liquor, then slopping the two ellds with Ihe fingers, 
immerse the shorter 1(,0" ill the \'('s,el, alld tIle ~ameetfect 
will f'ollllw. In either 7·a,e. the water in the highe~t part 
of the syphon mllst 110t he more than about)}2 fet·t above 
the reservoir; for tIle prel'!;urc of the atlJlosphere will 
Dot support II gl'eater height of water. 

The phenom'cl1:t .of ~pl'ing!; whieh flow oe(,lIRionall~', 
and occasiollally ceal'e, mav often be explaint'd by the 
principle of' the syphon. The reservoir of water which 
sUl'plies a spring may be considered as the ve!;.~el of 
liqllOl' to be drawn off, ariel the duct the ~rphon, havin~ 
its shoneI' leg ol'enillg' in the reservoir, and its longer at 
the surface of the earth whpnce the spring flows; bllt 
a.'I the water cannot be made to ri,e in the syphon by 
either of'the arrificial modes which \ve have mentioned, 
the spring WIll not hegin to flow till the water in the 
reservoir Las risen aboY(; the level of the highest part 
of the Ryphon : it will then ('ommence flowing, up(!n the 
principle of the equilibrium of fluids; but it will con­
tinue upon tile pl·judplll of the syphlln, £t,r, in"kad of 
ceasing as soon as tbe equilibrium is restored, it will 
eOlltillue fiowillg as lung as the opeijing of tbe duct is 
in eontaet with the water in the resel'voir. Springs 
which do· not ("on:<tantly flow are called intermittin.~, 
and are occasioueu by the reservoir being iUJperfedly 
supplied. • 

ON THE MECHANICAL PROPERTIES OF AIR. 

'Ve shall now examine the second class of fluids, 
di!\tingui~lted hy the name of aeriform, or elastic fluids, 
the principal of w!tidt is the ail' we bl'eathe, which SUI'­

!'lo lll1.1>; tIle e'lIth, and is ('all"d the IUmo!;phel'e. There 
l~ I. gl'eat ~al'idy of elilf\tic fiuid!'., but they differ ouly in 
Yltl!r chemroal, notiu their moobanical pl'of-eruca; and 



it is the latter we are 10 examine. There is no attrae­
tion of cohc:sion between the particles of elAAtic . fluids, 
80 tuat the expan"ive power of heat has no adversary to 
contend with but gravity; any, increase of temperature, 
therefore, expand~ elastic fluids pro<1igiously, {tnd a 
diminution proportionally condtms~s them. The most 
essential poillt in whieh air differs fwm other fluids is 
by its spring or eli\sticit.v, that is to say, its power of 
incl'easing 01' diminishing in bulk, according as it is less 
or more compressed,-a power of which liquids are 
almost wholly deprived. 

The atmosphere is thought to extend to about the dis­
tance of 45 miles from the earth j and its gravity is 
such that a man of middling stature is computed to 
sustain the weight of about 14 tons. Such a weight 
would crush him to atoms, were it not that ,ail' is also 
contained within our bodies, the spring or elasticity of 
which ·counter-balances the weight of the ext~lDal air, 
and renders us insensible of its pressure. Besides this, 
the equality of pressure on every part of the body en­
ables us morc easily to suppo.rt it j when thus diffused, 
we can beller even a much greater weight, without any 
considerable inconvenience. In bathing we support the 
weight ar.d pressure of the water, in addition to that of 
the atmusphere j but this pressure being equally distri­
buted over the body, we are scarcely seflsible of it j 
whilst if the shoulders, the head, or any particular part 

. of the fmIDe were loaded with the additional weight of 
a hundred pounds, we should feel severe fatigue. On 
the other band, if the air within a man met with no ex­
ternal pressure to restrain its elasticity, it would distend 
his body, and at length, bUf8tillg the parts which confine 
it, put a period to his existence. The weight of the 8t­
~osphere, therefoJ'e, so far from being an evil, is eSI!eD­

tial to our existence. When a person is cupped, the 
.welling of the part under the cup is produced by taking 
away the pressure of the atmosphere j in cODseqUtlD<.:6 
of which the internal air distends the part. 

4. column of air reaching to the top of the .atmo,&. 
phel'O, and wb~ baBe lIS a s~M'e iuOll, ~ 16 lblt., 
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when the au' IS heaviest. 1'he rule tlJat fluids presS 
equally in all directions applies to elastic fluids as well 
as to liquids: therefore, every square inch of onr bodies 
sustains a pressure of 15 lbs., and the weight of the 
whole atmosphere may be computed- by calculating the 
number of square inches on the surface of the earth,' 
and mUltiplying them by 15. 

The \veight of a small quantity of air may be ascer­
tained by exhausting the :,til' from a bottle, and weighing 
t'he bottle thus emptied. Suppose that a bottle six cnbio 
inclles in dimension weighs two ounces j if the air be 
then introduced, and the bottle be re-weighed, it will be 
found hefl,vier by nearly two grains, showing that six 
cubic inches of air (at It moderate temperature) weigl:! 
about two grains. In estimating the weight of air, the 
temperature must always be considered, because heat; 
by rarifying- air, renders it lighter. The same principle 
indeed applies, almost without exceptioD, to all ood1es: 
In order to ascertain the specific gravity of ail', the 
same bottle may be fined with water, and the 'weight of 
si~ cubic inches of water will be nearly 1667 grains; so 
that the weight of water to that of ail' il!> about 833 to L 

A'liarometer 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-
, strllction, and conl;ists of a glass 'tube, A B, 

about three feet in lengtl], and open only at 
one end. This tube must first be filled with 
mercury, tllen stopping the open end with the 
~ger, i~ is immers.ed in a cnp, c, which con-

. tams a httle mercury .. PInt of the rpercury 
'which was in the tuhenow falls down 1ntolhe 
cup, l~aving a V8eant'space in the upper part 

c of the tube, to which' the air cannot,~in 
'. access.' This space is therefo~}. a'p~ifect 

~CtiUruf and, coneequentry'the- mercuryitl fbe hJ~";iI 
relieved from' the pressure' of the ahnosplJeJ1!,' ",liiM 
that i? ,tl)e cup .remaiils exp'o'!!ed t? 1t:' llletl!fIl~1.t~\\ 
fl\'esS~te.o! Jh~,al1' (In tb1-; ·m~~iJry 1,nthe. cup !!t1PlJOl:ts 
tIult In'the tulie,· and prevents it from fs1Jitrg,;;·UlIli'lll. 

, 



equilibrium of thp. mercury is destroyed only to preserve 
the general equilibrium of fluids., This simple ,apparatus 
is all that is essential to a barometer. The tube aud the 
CllP or vase are fixed on a board, for the ronvenien,ce of 
suspendiiflg 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 sel'ves to 
show that height with great accuracy. The weight of 
the atmosphere sustain!l the mercury at the height of, on . 
an average, about 29~ inehes; but the exact height de-

. pends upon the weight of the atmosphere, which varies 
much Rccording to the ~tate of the weather. The.greater 
the pressure of the ail' on the mercul'y in the. cup, the 
higher it will 3Sf'.end in the t.ube. The air, t.herefore,· 
generally is heaviest in dry weather, for then the mer­
cUl'y rises in the tube, and con!\equently that in the cup 
sustains the greatest pressure; and thus we estimate the 
dryness or fairness of the weather by the height of the 
mercury. 'Ve are apt to think the air feels heavy in 
bad weather, because it is Iells salubrious when impreg­
nated with damp. The lungs, under these circumstan- . 
ces, do no pI-ay so freely, nor does the blood. circulate so 
well; thus obstructions are fl'equelltly occasioned in the 
smallel' vessels, from whioh arise colds, asthmatl, agues, 
fevel's, &c" 
. As the atmosphere diminishes in densityin the upper 
regiOJ] s, the ail' must be more I'al'e upon a bill than 

.:. in a pillin jand thi!\ diiferenee may be ascertained by the 
barometer. This instrument is 80 exact in its indications, 
that it i!l used for the purpose of'mea~ul'ing the height of 
'JDountJLins. and of estimating the elevation {Jf baJ.luons. 
Considerable inconvenience is· often expel'ienced from 
the thinness of the ailr in such'elevafed situations. It is 
sometimes oPl>!esiliTe.', fl'om being. insufficient, for res- . 

. pirati-on j and. Chao ~nsioD.'~h~ch takes plac~ in the 
fI'lore Mnse aIr contatnedi wIthm, the' b04y IS often 
painful : ~t occasions uistension, and so~etimes causes 
thebUl'stn:tgof the smalle.' blood~vesselt' m. the nose and 
ears. B.eaides, in such situationlt, the bf!ldy is more 



(>xposed hoth to beat and cold; for though the atmos­
phere i~ itself transparent, ils I"wer regiolls abound with 
vaponr~ an,l exhalatiolls from the earth. which float in 
it, Hnd act in s, ,me degree as a covel'ing, which prt!Sl'I'wa 
1lS 6(luall", fl'om the illtensity of the sun's rays and (l'om 
the severity (If the cold. 

Now, sinee the weight of tI,e atmo~phe"e supports 
mel'ClII'V in the tube of the barometer, it will support a 
column of any other fluid in the same manlier; uut as 
nwreury is the heaviest of all fluids, it will support a 
high,'" eolumn of any other fluid; for two fluids al'e in 
equilihrilllu when their heights vary inversely as their 
dellsities: as, for illstance, if a cubic foot of one fluid 
weigh.~ twice as mueh as lJ, cubic foot of the other, a 
collllnn of Ihe fir!\t ten feet in height will weigh as lIlllCh. 
as it column of the ot.her twenty feet in height.-Thus 
the pl'e~sure of the atmosphere', which wi!'l sllstain a 
column of mer('ury of thirty inches, is equal to sustain­
ing a eolumn of water ahout thirty-folll' teet in height. 
The weight of the atmosphere is therefore a.~ great as 
that of a bodyof water 8urroundingthegl"be tothe depth 
of thirty-fuur feet; for a column of ail' of the height of 
the atmosphere is equal to a column of water of, thirty­
fOil I' feet., 01' one of mercury of twenty-nine inches, each 
havillg the same uase. 

The eomlnon pump is constructed on this principle, 
By the ad of pumping, the prcs;;;ure of the atmosphere 
is taken off one part of the ~urface of the water; this 
part therefore rises, being forced up by the prl'ssure 
communicated to it by that part of the water on the sur­
t';~ce of which the weight of the atmosphere continues to 
act. The body of a pump consists of a large tube or pipe, 
who~e lower end is immersed in the water which it is 
designe,l to raise. A kind of stoppel', called a piston, is 
fitted to this tube and is made to slide up and down it, 
by means of a metallic rod fasteued to the centre oftbe 
{,iston. 

Th~ various parts of a pump are here delineated: 
A B IS the pipe ,or body of t4e pump, p the piston, v 



a villve, 01' little door in the piston, 
which. opening upwards, admits the 
,,"atel' to rise throllgh it, llUt Pl't'H'ntf; 
it~ returning, and y a ;;imilar valve ill 
the body of the pump. - When the 
pump is in a ~tate of inaction, the two 
yalves are I'i..,:ed by their OWll w('i,~l'l; 
but when, by dr:\wing dllwll tLe handle 
of the pump, the piston as(~entls, it 
raises a eolumn of ail' whi('h rested 
upon it. amI produces a "aCUUIII be' 
tween the pi~ton anrl the Il'wer \'alve, "i' ===~fl.~ 
y; the air beneath this valve, whi('.h 
is immediately over the surface of the 
water consequently expand,:, and forces its-,way throu,rh 
it; the water then, ,'elieved from the :pres~lIre of the 
air, ascends into the pUlIJP' A few strOtkes of the 
handle totally exclude the air from the bOdy, of the 
PUIllP, and fill it with ,water, which, hrwing passed 
through.bolh the vall'e~, flows out at the .Apollt. Thus 
the air and water su~~cessively rise in the pump on 
the ~ame pdn('iple that the mercury ri.es ill the bal'o­
meter. WaleI' is said to be dl'llwn up inloa pump by 
sndion; but the powel' of the sUdioll is no other than 
that of producing a va(;UUIll 0\,(;" olle part of the Iicluid, 
into which \'aCUUIIl the liquid is forced by the pressure 
of the at mo!'phel'e on another part. The action of 
sueking through a straw cOllsists in drawing in and 
confining- the breath, so as to prodllee a vac'Ulllll\ or at 
least to lessen materially the CJuantity of air in the 
mouth; in conse'1l1ence of which the /tir within the 
straw rushes into the moulh, and is follhwed l,y the ~ 
liquid, into which the lowel' elld of the stmw is im­
mersed. The prineiple is Ihe same, and the only dif­
ference consists in the mode of 1'I'oclueing it val'uum. 
In sll<:tion the muscular vowers all~\\'lc'r the )lurpo,e of 
the pi!'ton alit! valvelio. The di;;tail('e frum the le\'el of 
the watl'f ill the well to the 1'1111'" in the pi!lton ollght 
not to exceed I hi I'ty-t 1\ 0 feet, • other\Vi~e t he water 
."Quld llvt be sure to ri~ tPr,ough .thnt valve, fvr tb 
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weight of the air is sometimes not sufficient to raise~' 
column of mercury more than twenty-ei~bt inches, or' 
a column of water much more than thirty-two feet i 
but when once it hilS passed that opening, it is no longer 
the pre~sure of air on the reservoir which make!! it 
ascend-it is raised by lifting it up, a .. you would rllise 
it in a bucket, of which the piston turmed the bottom. 
This common pump i~, therefure, called the !;ucking and 
lifting pump, as it i5 construeted on both these prineipJes. 
, The fowing pump consists of a forcing power added 
to the ~ucking- part of the pump. This additional 
power i" exactly on the principle of the syringe; by 
rai~illg the pis'on, the water is drawn.up into the pump i 
aud liy maki Ilg' it descend, it is forred out. The 1:'I1'ge 

pipe, A B, represents the sm·king 
part of the pump, which differs 
from the lifting pump only in its 
piston, P, being- unfurnished with a 
valve, in consequence of which the 
water ennnot ri~e above it. When, 
tLpref'ore the piston descends, it 
shuts tbe vah'e y, and, force 
the water (which bas no other 
vent) into the pipe D; tllis is 
likewise furnished with a valve, 
v, which, o\,ening outwards, ad­
mits the water, but prevents its 

return. The water is thus first raised in the pump, and 
then forced into the pipe, by the alternate ascending 
and descending' motion uf the piston, after a few strokes 
of the handle to fill the pipe, frolD whence the water 
issues at the spout. 

ON OPTICS. 

Opti~s ig one of tile most intereflting branches of 
N atuJ'al PLilnsophy; it iB the science of vision, and 
teaches us how we see object.e. In this sciellce, bodiea 
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are divided into luminous, opaque, and tl'anspm'ent. 
A luminous body is one that shines by its own light, as 
the sun, the fire, a candle, &c. But all bodies that 
shine are not luminous j. polished metal, for instance, 
when' it shines with so much brilliancy, is not a lumi­
nous body, for it would be dark if it did not receive 
light from a luminous body j it bE,lon~s, therefore, to 
the class of opaque, or dark bodies, -w hich 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 
frequently called mediums j and the rays of light which 
pass through them are said to be transmitted by them. 
Light, when emitted from the SUll, or any ot.her luminous 
body, is _ projected forwards ill straight lines, in 

- every possible direction; so that the luminous body is 
not only the general centre whence all the rays proceed, 
but every point of it may be considered as a centre 
which radiates light in every direction. A ray pf light 
is a single line of light projected 
from a luminous body; and a 
pencil of rays is a collection of 
rays proceeding from anyone 
point of a luminous body. 

Philosophers arc not agreed as to the nature of light. 
Some maintain the opinion that it is a body consisting 
of detached particles, which are emitted by luminous 
bodies; in which case the particles of light must be in'" 
conceivably minute, since, even when they cross each 
other in every direction, they do not interfere with 
each other. Otl1cr.8 suppose it to be produced like 
sound, by the undulations of a subtle fluid diffused 
throughout all known space. In some respects ligllt is 
obedient to the laws which govern bodies, in others it 
appears to be independent of them. Thus, though its 
course corresponds with the laws.of motion, it does not 
seom to be influenced by those of gl'avity; for it has 
never been discove.'ed to haye weight, though a variety 
of experiments have been made, with a view of ascer-
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taining that point. We are, however, so ignorant of 
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 luminou!! body i-since the 
rays are projected in straight lines, when they meet with 
an opaque body through which they are unable to pass, 
they are stopped short in their course; for they cannot 
move in a curve line round the body. The interruption 
of the rays of light by the opaque body produces there­
fore darkness on the opposite side of it; and if this 
darkness fall upon a wall, a sheet of paper, or any object 
whatever, it forms a shadow; for shadow is nothing 
more than darkness produced by the intervention of an 
opaque body, which prevents the rays of light from 
reaching an object behind it. 

a If the luminous body, A, be 

~ 
largel' 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 object which pro­

jects it. The sha­
dow of a figure, A, 

varies in size, ac­
cording to the dis­
tance of the several 
surfaces, B,C,D, E,on 
which itisdescribed. 

Now what becomes of the rays of light which opaque 
bodies arrest in their course, and the interruption of 
~hich is the occa~ion of shadows ~ This leads to a very 
Important property of light, Reflection. 

~rhen rays of light encounter an opaque body, which 
they cannot traverse, part of them are absorbed by it, 
and part are reflected, and rebound as an elastic ball 
~hich is struck against a wall. Light, in its reflection, 
18 g?verned by the same laws as solid perfectly elastic 
bodle8. If 8. ray of light fall perpendicularly on an 
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opaque body, it i!Jfefiectcd back in the same line towards 
the point whence it proceeded; if it fall obliquely, it is 
reflected obliquely, but in the opposite direction, the 
angle of incidence being equal to the angle of reflection. 
If the shuttel's be closed, aorl a ray of the sun's light 
admitted through a very small aperture, and reflected by 
a mirror on which the ray falls perpendicularly, but 
one ray is seen, for the ray of incidence and .that of 
reflection are both in the same line, though in opposite 
directions, and thus are confounded together. The ray, 
therefore, which appears'silJgl~, is in fact double, being 
composed of the incident ray proceeding to the mirror, 
and the reflected ray returning from the mirror, These 

1\'1 may be separated by holding the mirror, 

7f\:.s 14, in such a man~er tha~ the i!lcident ray, 
.A. B, shall fall obliquely upon 1t; then the 

o reflected ray, B c, will go off in another 
direction. If a line be drawn from the point of inci­
dence, B, perpendicularly to the minor, it will divide 
the angle of incidence from the angle of reflection, and 
these angles will be equal. 

It is by reflected rays only tl1at we see opaque objects. ' 
Luminous bodies send rays of light immediately to our 
eyes; but the mys which they send to other bodies are 
invisible to us, and are seen only when retlected or 
transmitted by those bodies to our eyes. 

Let us now examine by what means the rays of light 
produce vision. They enter at the pupIl of the eye, and 
proceeding to the retina, an expansion of the optic nerve, 
,,,hich is situated at the back of tho eye-ball, there des­
cribe the fiO'ure, colour, and (with the exception of~ize) 
form a complete representation of the object from which 
they proceed. If the shutters be closed, and a ray of 
light admitted th,'ough a small aperture, a picture may 
be seen on the opposite wall similar to that which is 
delineated on the I'etina of the eye; it exhibits a picture 
,in miniature of the garden, anel the landscape would be 
. perfect were it not reversed. This picture is produced 
by the rays of light reflected fWID the various objecta 
in the garden, and which are admitted through the hole 
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in the window shutter. It is called a camera obscura, 
(dark chamber,) from the necessity of darkening the 
room in order to exhibit it. -

The rays from the glittering. weathercock at the top 

of tl1e building A, represent it at a; for the weathercock 
being much higher than the ap~ture in the shu~te~. only 
a few of the rays, which are reflected by It JU an 
oLliquely de,cending direction, can find entrance there. 
The rays of light moving always in straight lines, tho~e 
which enter the room in a descending direction wIll 
continue their comse in the same direction, and will 
consequently fall upon the lower part of the wall, op­
posite the apertme, and represent the weathercock 
reversed in that spot, instead of erect in the upper­
most part of the landscape; and the rays oflight from 
the steps, B, o( the building, in entering the aperture, 
ascend, and de~cribe 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 )·ight. 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 rays coming in 
~itferent directions, and proceeding always in Btraight 
hnes, cross each ()thel' at t1leir entrance through the 

- apert~lre ; those from above pl'oceed below, those from 
the rIght tr0 to the left, those from the left towards the' 
right; thus every object is represented ill the picture as 
occupying a situation the very reverse of that whieh it 
does In nature, exceptinO' -the flower-pot E F which, 
though its position is r~versed, does n~ ch~nge ita 



situation in the landscape, for being immediately iii. front 
of the aperture, its rays fall perpendicularly upon it" 
and consequently proceed perpendicularly to the wall 
where they delineate the object. It is thus that the 
picture of objects is painted on the retina of the eye. 
The pupil of the eye, through which the tays of light 
entel', represents the aperture in the window-shuttel'; 
and the image delineated on tha retina i::; exactly similar 
to the picture on the wall. . 

The different apparent dimensions of objects at dif­
ferent distances proceed from our seeillg~ not the objects 
themselves, but merely their imaO'e on the retina. Here 
is represented a roW of trees, a~ viewed in the camera 

-
obscura j tJ;!e direction of the rays from the objects to 
the image is expressed by lines. Observe that the ray 
which comes from the top of the nearest tree, and that 
which comes from the foot of the same tree, meet at 
the apertnre, forming an angle of about twenty-five 
degrees j this is called the angle of vision, being 
that under which we see the tree. These rays 
cross each other at the aperture, and repre::;ent the tree 
inverted in the camera obsc·ura. The dimensions of the 
image are considerably smaller than those of the objt'ct, 
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 fifteen degre,'s, !lnd an imago 
of propOl·tional dimensions. Thus two object!' of the 
same size, as the two trees of the avenue, form figures 
of different sizes in tIle camera obscura, according to 

... their di!!tance, or, in other words, according to the angle 
of vision nnder which they are seen. 

In sculpture we copy Nature as she really exists; in 
painting we represent her as she appears to us-that is 
to say, we do not copy the objects, but the image they 
(mm on the retina of the eye. 
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We Mnnot judge of the velocity of a body in motion 
unJe,s we know its distance; for, supposing two men to 
set off at the same moment from A and B, to 'ralk each 
to the end of their respective lines c and D, if they per­
form their walk in the same space of time, they must 

have proceeded at a very different 
ratlol; and yet to an eye situated at 
E, .they will appear to have moved 
with equal velocity, because they 
will both have gone through an 
equal number of degrees, though 
over a very unequal length of 
ground.-Sight cannot be implicitly 
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 
Bet us right. Nothing more convincingly shows how 
requisite experience is to cOl"I"ect 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 fourteen, by 
the operation of couching..At first he had no idea 
either of the size ·or distance of objects, but imagined 
that everything he saw touched his eyes; and it W88 

~ot till after having repeatedly felt them, and walked 
from on~ object to another, that he acquired an idea of 
their respective dimensions, their relative situations, and 
their distances. 

Since an image is formed on the retina of each of _our 
eyes, it would seem that we ought to see ohjects double. 
In fact, however, we do not; and perhaps the best so­
lution which has been offered of the difficulty; is this, 
that the action of the rays on the optic nerve of each 
eye is so perfectly similar, that they produce but a single 
sensation; the mind, therefore, receives the same idea 
from the retina of hoth eyes, and conceives the object 
to be single. Besides, each eye refers the object to 
exactly tlle same place, from which we unconsciously 
co~cll\de ~h~t th.ere can be but one object. Persons 
afflIcted WIth a dIsease in one eye, which preventa the 
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rays of Jight from aft"eeting it in, the same manner as the 
other, frequently seeaouble. 

The image Gfan object in a looking-glass is not invert­
ed because the rays do -not enter the miror by a small 
aperture, and cross each other, as they do at the orifice 
of a camer~ 'obseura, or the pupil of the eye. 
"When, a man views himself in a mirror, the rays 
{,om his 'eyesfall perpendicularly upon it, and are re-

· fleeted in the same line; they proceed, therefore, as if 
they had come from a point behind. the gl~, and 
t1!e same effect is' produced as if they proceeded from 
"aD image of the o~ject describE;ld behind the glass, and 
situatecl'there in the same mannbr as the object befote 
it. . This iii not tbe case only witb~espeet to rays 
faIling perpendicularly on the glass, but with all others. 
-Thus a ray proceeding. from the point" to It is 
reflected to A, and arrives SO • :D.',... 

Ib"", in tho .. m. mann" .. (5t:±::j 
if it had proceeded from E,' . '. ..' 

a point behind the glass, at the . • . :-- , 
same distance from it as " is. '. 'II. . 
in front of it. . 

A man cannot see himself in a mirror if he stand to 
the right or to the left of it, because the, incident rava 
falling obliquely on the mirror will he reBected obliqueiy 
in the opposite direction, the angles of incidence and 
re:ftection being ~ual. 
· • There are three kinds of mirrors. used in optics; the 
plane or Bat, which are the common mirrors, convex 
,urirrors, and concave mirrors. . The reflection of the 
tWo latter is very difi'e,'ent fr9m that of the former. 
· . The plane mirrol', which, as we have f!een, does not 
alter the direction of the reflected rays, forms an image 
behind the glass ex.actIy simihu to the object before .it~ 
for it forms an image of each .poin~ of the object at 

,the Same distance behind the mirror that the point 
:-tit, before it j and these, images of the different points 
,'together. make up one image of the whole object. A 

, .eClllvex mirror has the property of mali::ing the refie~ted 
.~. diverge, by which means it diminishes the image i :fJ", •. eon~v$. min-or makes the rays converge, and, 
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under certain Cil'cllUlstances, magnifies the image. Le' 
us begin by examining the reflection of a concave mirror 
when this is formed by a portion of the exterior surfaCf 
of a spher~. If several parallel rays fall upon it, tha 
ray only which, if prolonged, would pass through thE 
centre, or axis of the mirror is perpendicular to it.. Ir 
order to avdid confusion, we have drawn only three 
parallel lines, AB, CD, EF, to represent rays falling O~ 

the convex mirror, MNj 

the middle ray, you wil 
observe, is perpendicu. 
lar to the mirror, the 
others fall on it oblique. 
Iy.-The three ray' 
being parallel would all 
be perpendicular to a 
flat mirror; but no ray 
can fall perpendicular· 
lyon a spherical mirrol 

which is not directed towards the centre of the sphere 
just as a weight falls perpendicularly to the earth when 
gravity attra9ts it towards the centre. In order, therefore 
that rays may fall perpendicularly to the mirror at Band 
F, the rays must be in the direction of the dotted line! 
which meet at the centre, c, of the sphere, of which the 
mirror forms a portion. 

N ow let us observe in what direction the three ray! 
AB, CD, EF, will be reflected. The middle 'ray falling 
perpendicularly on the mirror will be reflected in thE 
same line; the two others falling ~bliquely will be re' 
flected obliquely to G and H, for the dotted lines are per· 
pendiculars which divide their angles of incidence and 
reflection, or they will proceed as if they came from the 
point L; and since """e see objects in the direction of the 
reflected ray, we shall see an image answering to that 
which would be produced by a body placed at L, which ie 
the point atwhich the reflected rays, ifcontinued through 
thtl mirror, would unite and ferm an image. This point 
is equally distant from the sUl'face and centre of the 
sphere, and is called the imaginary focus of the mirroi 
A focu8 is a point at which rays unite :-tbe focus to 
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which parallel rays converge is called the principal 
focus. In the present case the focus is called an ima­
ginary focus, because the rays only appear to unite there, 
or rather proceed after reflection in the same direction 
as if they came from behind the mirror, from that point; 
for they do not pass through the mirror, since they are 
reflected by it. 

. . A concave mirror is formed of a portion of the l:nternal 
surface 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 
minor, ],I N, the middle ray will be re-~ 
fleeted in the same line, being in the. _ Xr _, 

direction as the axis of the mirror, and 1} 

the two others will be reflected obliquely -';::',1' 

as they faJi obliquely on the mirror .. 
The two dotted.. perpendiculars divide their ano·Jes of 
incidence and reflection; and in order that these <='angles 
may be equal, the two oblique rays must be reflected to 
L, where they will unite to the middle ray. Thus, 
when any number of parallel rays fall on a concave 
mirror they are t'tll reflec~d to a focus; for in propor­
tion as the rays are more distant from the axis of the 
mirror they fall more obliquely upon it, and are more 
obliquely reflected; in consequence of which they come 
to-a focus in the direction of the axis of tha mirror; 
and this point is not an imaginary focus (as with the 
convex mirror,) but the true focus at which the ray§! 
unite. If rays fall convel'gent OD a ~ 
concave mirror, they are sooner broug~t ---:; 
to a focus, L, than parallel rays j theIr ~ 
focus is therefore nearer to the mirror L. 

M N. Divergent rays are brought to l!- N 

more distant focus t~an parallel rays . 
where the focus is at L; but-the principal focus of 
mirrors,' either Qonvex or concave, is ~ 
equally distant from the centre and 
the surface of the sphere. If a me-
tallic concave mirror of polished tin 
be exposed to the sun, the rays will 
be collected ioto a very brilliant focus; and a piece 

Q 
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of paper lleld in this focus will take fire; ror rays of 
light cannot be concentrated without accumulating 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 

...... ;;:::::::.-_~~--II which falls in the direction of 
the axis of the mirror will be 
reflected back in the same line; 
but two other ray~, drawn from 
the focus and falling on the mirror 

at D and F, will be reflected to A and E.-Therefore the 
rays which proceed from a light placed in the focus of 
a concave' mirror fall divergent upon it, and are reflected 
parallel; it is exactly the reverse of the former figure, 
in which the rays fell parallel on the mirror, and were 
reflected to a focus. In other words when the incident 
rays are parallel, the reflected rays converge to a 
focus; when the incident'rays proceed from the focus, 
they are reflected parallel: this is a vert important law 
of optics. 

ON REFRACTION AND COLOURS. 

Refraction is the effect which transparent mediums 
produce on light in its passage through them. Opaque 
bodies reflect the rays, and transparent bodies transmit 
them; but it is found that if a ray, in passing from one 
medium into another of different density, fall obliquely, 
it is turned out of its course. The power whi<:h 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,) 
wel'e attractedby the denser medium more strongly than 
by the rarer. Let us suppose the two mediums to be 
8,ir and water: when a ray of light passes from air into 
w~ter it appears to be more strongly attracted by the 
latter. If then a ray, A B, fall perpendicularly on water, 



the attraction of water acts in the same direction as 
the course of the ray j it will not therefore cause a 
flt'viation, and the ray will proc<.'ed .traight on to E; 
but if it fall obliquely as the ray C E, 

the water will attract it out of its 
course. Let us suppose the ray to 
have reached the surface of a ,lensel' 
medium, and that it is there afl'ected 
by its attraction. If not counteracted 
by some other power, tbis _attraction· 
would draw it perpendicularly to the 
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, tberefore, acted on by both 
these powers, moves in a direction between them, and 
instead of pursuiDK its original course to D, 01' being im­
plicitly guided by tbe 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 tea-cup, and --.... 
the tea-cup 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, tbe 
rays reflected by tbe shilling are 
directed higher than the eye, but 
whev. the cup is filled with water, they are refl'acted by 
its attraction, and bent downwards at quitting it, so a.'1 
to enter the eye, When the shilling becomes visible by 
the refraction of the ray, you do Dot Ree it in the situa­
tion which it really occupies, but all image of it hiO'lier 
in the cup; for as oqjects always appear to be situ~ted 
in the direction of the rays which ellter the eye, the 
shilling will be seen in the direction of the refracted 
ray at n. The manner in which an oar appears bent 

. in water is a similar effect of refraction. When we 
Bee the bottom of a clear stream, the rays which it re­
flect!>, 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 occa­
sioned by this circumstance j and boys who are in the 
habit of bathink should be cautioned not to trust to the 
apparent shallowness o£' water, as it will always prove 
deeper than it appears. 

The refraction of light prevents our seeing the hea­
venly bodies in their real situation; The light they 
send to us being refracted in passing into the atmos­
phere, we see the sun and stars ·in the direction of the 
refracted ray. If the sun were immediately over our 
heads, its rays falling perpendicularly on the atmos­
phere would not be refracted, and we should then see it 
in its true situation. To the inhabitants of the torrid 
zone, where the sun is sometimes vertical, its rays are 
then not refracted. There is, however, another obstacle 
to see the heavenly bodies in their true situation, which 
affects them ill the torrid zone as well as elsewhere. 
Light is about eight minutes and a-half in its passage 
from the sun to the ,arth j therefore, when the rays 
rea{·h us, the sun has quitted the spot he occupied on 
their departure j yet we see him in the direction of 
those rays, and consequently in a situation which he 
had abandoned ei~ht minutes and a-half before. In 
speaking of the sun's motion, we mean his apparent 
motion, produced by the diurnal rotation of the earth, 
for the elJ'ect being the same, whether it be our earth 
01' the heavenly bodies which move, it is more easy to 
represent things as they appear to be than as tht'y 
really are. The refradion of the sun's rays by the 
atmosphere renders the days longer, as it occasions our 
seeing an image of the sun both before he rises and 
after he sets, for below the horizon he still shines upon 
the atmosphere; and his rays are thence refracted to the 
earth; so likcwi~e we see an image of the sun before 
he rises, .the rays that previously fall upon the atmos­
phere bcmg rl'fiected to the earth .. 

If light radiating from a luminous body continues to 
pass ~hrol1gh a medium of the same density, its direction 
rem runs unchanged; but if it passes from one medium 

. to another of a different, its direction becomes differt'ntj 
and the angle formed by lines representing the former 
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and latter directions makes what is called the angle of 
rifrac.tion. ' 

When rays of light fall perpendicuhtl"ly on a surface, 
tbey are not at all refracted: the exceptions to this rule, 
if any, are so 1'a1'e that they need pot be noticed. But 
when they fall oblique1:r on the surface of the second 
medium, if they pass fmm a less to a more dense me­
dium, they are tU1'l1ed towards, if from a more to Ii less 
dense medium', they are turned from, a perpendicular to 
that surface. If, however, they fall very obliquely they 
are reflected instead of being refracted. If the density 
of the medium gradl:1ally increase they wit! describe a 

. curv~; as, for instance, when they pass through the 
atmosphere. When the two opposite surfaces of a me­
dium are parallel, the direction of the ray is changed, 
Qut after passing the medium it becomes parallel to its 
former path. Thus in passing through a palle of glass 
the rays suffer two refractions, which, being in contrary 
directions, produce nearly the same effect as if no re­
fraction had taken place. 

A A represents a thick pane of glass seen edgeways . 
. When the ray B appraaches the glass A 

at c it is refraeted by it; and, iusteacl ~ 
of continuing its course ill the same . D 

direction, it passes through the pane . _ t; 

to D; at that point, returning into the .. 
air, it is again refracted by the glass, 
but in the contrary direction, and in consequence pro­
ceeds to E. Ni>w the ray B c and the ray D E being 
parallel, the light does not appear to have suffered any 
refraction; fOf if a ray of light pas&es from one medium 
into another, Qnd thro~gh that into the first again, the 
two refractions .being e~ual and in opposite directiOOis, 
no se.nsible effect is prodllced,}or 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 
the two surfaces of the refracting medhun are parallel 
to each other; if they are not, the two refraetions' may 
be made in the same direction, and may cause the 
rays t? come to a focus at a point beyond the medium. 
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Lenses Bre of various forms, 88 here represented. It. 

~a~f~lto~eP~~~Z-~~~~e:~dfr~~ At '[- t~ I" .) 
other rounde.d ; B is ~ plano. 
concave, havlllg one side hol­
low; c is a double-convex, 
and has both sides rounded; D is a double-concave, 
with both sides hollow; E is a meniscus (so called 
from its moon shape,) and has one side convex and 
the other concave. The property of those which have 
a convex surface' is to collect rays of li~·ht t'o a focus, 
and those which have a concave surface to disperse 
them. 

The following diagram will give some idea of the 
manner in which light is affected by being transmitted 
through media of greater density, and bounded by plane, 
convex, or concave surfaces: 

The following will show how parallel, &c., rays are 
brought to a f,'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 witb cQncave lenses . 

. We shall next explain the refractions of a triangular 
pIece of glass called a prism. The sides are fiat j. it 

, 
': 
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.. cannot therefore bring the rays to a fo-
...,. .JJ/II CUS, nor can its refraction be similar to 
~,.. ~hat of a flat pane of glass, because 

. . It . has not two ~ides parallel. The re-
fr~cbons of the l!ght, on enter~ng ~nd on quitting the 
prIsm, are both In the same dlrectlOn.* On entering 
the prism P, the ray is refracted from B to· c and on 
quitting it from c to D. If the window-shdtters be 
closed, and a ray of light, admitt~d through a small 
aperture, fall upon a prism, it will be refracted and a . , 
spectrum, A B, representmg all the colours of the rain-

bow will be formed 
on the opposite waiL 
It is difficult to con-

r.1i~~§€~~~ ceive how a piece of 
- white glass can pro-

----...Idnce such a variety of 
brilliant colours ; but the fact iI', that the colours are 
not formed by the prism, but existed in the ray previous 
to its refraction; for the white rays of the sun are com­
posed of coloured rays, which when blended together 
appear colourless or white. 

Sir Isaac Newton, to whom we are indebted for the 
most important discoveries respecting light and colours, 
was the first who divided a white ray of light, and 
found it to consist of an assemblage of coloured rays, 
which formed an image upon the wall, such as is ex­
hibited, in which are dif;played the following series of 
colours-red, orange, yellow, green, blue, indigo, and 
violet. Now a prism separates these coloured rays by 
refraction.' It appears that the coloured rays have 
different degrees of refrangibility; in passing through 
the prism, therefore, they take different directions, 
according. to their susceptibility of refraction. The 
violet rays deviate most from their original course; 
they appear at one end of the spectrum A B. Con­
tiguous to the violet are the indigo rays, being tho86 
which have somewhat less refrangibility; then follow, in 

"'This will at onCE\ appear, as in the case of the len~, by draw­
. ing perpcmliculars to the surface of the prism whel'e the raT 
enterll 1We.! quits it. 



succession, the blue, green, yellow, orange, and last1r 
the red, which are the least refrangible of the cl)loured 
rays. , Th~ union o~ these coloms, in the. prop~~tions in 
which they appeal' 10 the spectrum, produ~es In us the 
idea of whiteness. If a card be pamted In compart­
ments with these seven colours, and whirled rapidly on 
a pin, it will appear white. ~ut a m~re decisive proor 
of the composition of a whlte ray I~ affor?ed by re­
uniting these coloured rays, and formmg wIth them a 
ray of white liglit. This can be done by letting the 
coloured rays, which have been separated by a prism, 
fall upon a lens, which will make the~ converge ~ a 
focus' and when thus re-united, they Will appear white, 
as they -did before l'.efraction. The prism, P, separ~te8 
a ray of white light :p .... \ 
into seven coloured ..... 
rays; and the lens, L L, .. » 
brings them to a focus 
at E, where they again . 
appear white. Thus by . , 
means of t1. prism and a lens, we can take a ray of white 
light to pieces, and put it ,together' again. 

This division of a ray of white light into different 
colours being cause,d by the unequal refrangibility of 
the different coloured rays, must take place, more or 
less, whenever the ray suffers refrilction. Thus the 
rainbow, which exhibits a series of colours so analogous 
to those of the spectrum, is formed by the refraction or 
the ,sun's rays in their passagtl 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 setl it only by reflected rays, it can appear but or 
the colour-of those rays. Thus the grass is green, because 
it absorbs all except the green rays;· it is,' therefore, 
these only which the grass and trees reflect to our eyes, 
and which makes them appear green. The sky and 
flowers, in the same manner, I'eflect the various colours 
o~ which they app.ear t~ us; the rose, the red rays j the, 
vlolet, blue; the JonqUIl, the yellow, &c. If anyone 
Iilhould imagine that these are the permaneat coloW;'> Of, 
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the grass and flowers, he would be mistaken. When .. 
~ver . we see tho~e. colours the objects must be 
lllumm~ted j and hght, 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, or are black, which is the same thing. 
"Ve can never see objects without light. Light is com­
posed of colours, therefore there can be no light without 
colours j and though every object is black, 01' without 
colour in the dark, it becomes coloured as soon as it 
becomes visible. _ 

Bodies which .eflect all the rays are white j those 
which absorb them all are black. Between these ex­
tremes they appear lighter or darker, in proportion to 
the quanity of rays they reflect or absorb. A rose is 
of a pale red; it approaches nearer to white than black, 
it therefore reflects rays more abundantly than it absorbs 
them. Pale-coloured bodi"s reflect all the coloured 
rays to a certain degree, which produces their paleness, 
approaching to whiteness j but one colour they reflect 
more than the rest: this predominates ovel' the white, 
and determines the colour of' the body. .since, then, 
bodies of a pale colour in somc degree reflect all the rays 
of light, in passing through the various colours of the 
spectrum, they will reflect them all with tolerable 
brilliancy, but will appear most vivid in the ray of their 
natural colour. The green leaves, on the contrary, are 
of a clark colour, bearing a stronger resemblance to 
bla~k than to white: they have, therefore, a greater 
tendency to absorb than to reflect ray". Blue often ap­
peal's green by candle-light, because this light is less 
pure than that of the sun j and when refracted by a 
prism, the yellow rays predominate; and as the admix­
ture of blue and yellow forms green, the Buperabundance 
of yellow gives to blue bodies a greenish hne. 

The sun appears red through a fog, owi~g to .the 
red rays having a greater momentum, whIch gives 

·them power to traverse so dense an atmosphere. . ~ol' 
the sam') reason the sun generally appears red at uSing 
and setting, as the increased quantity of aimosphcl'6, 

(.12 



'Which the oblique rays must traverse, loaded with the 
mists and vapoUfs which are usually formed at thos8 
times, prevents a ,larger prt)portion 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 pas~age to the earth, it would 
be natural to infer that it should be white; but we must 
not forget that we see none of the rap which pass 
from the sun to the earth, excepting those which meet 
our eyes; and this happens only if we look, at the sun, 
ami thus intercept the rays, in ,vhich case we know it 
appears white .• The atmosphere is a transparent medium, 
through which the sun's rays pass fl,*ely to the earth; 
but when reflected baek into the atmosphere, their mo· 
mentum is considerably diminished, and they have not 
all of them power to traverse it a second time. The 
momentum of the blue rays is least; these, there­
fore, are the most impeded in their return, and are 
chiefly reflected by the atmof'phere; or it may be that, 
without any question of momentum, the colour which 
the particles of air must readily reflect is Llue-just as 
grass reflects the green, or a rose the red rays. This 
reflection is performed ill every p05sible direction; so 
that wherever we look at the atmosphere, some of these 
rays fall upon our eyes; hence we see the air of a blue 
colour. If the atmosphere did not reflect any rays, 
though the (}bjects on the surface of the earth would be 
illumined, the skies would appear perfectly black. This 
would not only be very melancholy, but it would be 
pernicious to the ~ight, to be constantly yiewing bright 
objects against a black sky. 

'Vhen bodies change their colourll, RS leaves which 
wither in autumn, or a Bpot of ink which produces an 
iron-mould on linen, it ari,es from some chemical 
change which takes plaee in the external arrangement 
of the parts, by which they lose th~ir tendency to 
refle~t certain colour~, and acquire the power of re­
fleetmg otheri'. A wlth"r"J leaf thus no Ion O'er reflects 
t~e 1,lue rays: it appears, therefore, yello\~ or has a 
sl.lght tendency to reflect several rays which produce a 
(liugy brown colour. An iuk-spot 011 lillCIl at first 



I\l>sorbs.all the rays; but exposed to the air, it undergoes 
a chemIcal change, and the spot partial! y regains its ten­
dency to reflect the y-ellow rays j and such is the colour 
of the iron-mould. . 

ON THE STRUCTURE OF THE EYE. 

The body of the -eye is of a spherical form. It has 
two membraneous coverings j the external one, aaa, is 

• ~all~d t~-e scl-erotica: this has a pro­
Jectron In that part of the eye which 
is exposed to vi-ew, Ob, which is call­
ed th-e cornea, because, wh-en dried, 
it has nearly the ronsist-ence of very 
fine horn, and is sufficiently transpa~ 
rent for the light to obtain free pas-

. . . sage through it. The second mem-
brane whIch hn~s t.he cornea, and envelopes the eye, is 

, called the choroId, cc : this has an opening in front, just 
7 beneath the cornea, which forms 

..;J> SilL the pupil, dd, through whicll the 

~
,.-. rays 'Of hght p"dsslllto the eye. The 

I e. pupil is surrounded by a coloured 
, bord-er of fibres, called the iris, ee, 

which by its motion always pr~ 
serves the pupil of a circular form, whethcr it be ·expan­
ded in the dark, or contracted by a strong light. 

The construction of the eye is so admirable that it is 
capable of adapting itself, more or less, to the circum­
stances in which it is placed. In a faint light the pupil 
dilates so as to receive an aduitional quantity of rays, 
and in a strong light it contracts, in order to prevent the 
intensity of the light from injuring the optic nerve. 
The eyes suffer pain when, fmm darkness, they 
8uddenly come into a strong light j for the pupil being 

. dilated, a quantity of rays rush in before it has time to 
contract.' And when we go from a strong light into 
obscurity we at first imagine ourselves in total dark­
ness j for a sufficient num Ler of rays cannot gain 
admittance into the contracted pupil to enable us to 
distinguii!h oljects; but ill a few minutes it dilates, and 
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"We clearly perceive what was before invisible. The cha·' 
roid, ee, is covered with a blaclc substallce, which servefl 
to absorb all the rays that ate irregularly reflected, and 
to convert the body of the eye ,into a more perfect 
camera obscura. When t~e pupil lsexpanded to its 
utmost extent, it is capable of admitting ten times the 
quantity of light that it does when most contracted. ,In 
eats, and animals, which are said to see in the dark, 
the power of dilatation and contra("tion of the pupil is still; 
greater; it is computed that their pupils may receive , 

. one hundred times more light at, one time ,than at 
another.-Within these coverings of the eye.JbaU are 
contained three transparent substances,called humours. 
The first occupies the space immediately behind the 
cornea, and is called the aqueous humour, If, ,from its 
liquidity and its resemblallce to water. Beyond this ill 
situated the crystalline humour, ,qg, which derives its 
name from its clearness and transparency: it has the' 
form of a Ions, and l:efrads the rays of light in a greater. 
degree of perfection than any that have been constructed' 
by art; it is attached by fibres, mrn, to each side of the 
choroid. The back part of the eyo, between the 
crY<'ltalline humour and the retina, is filled by th(t 
vitreous humour, ,h4, which deriV!~s its name froin lJ 
resemblance it is supposed to bear to glass or vitrified 
substances. The membralloous coverings of th.e' 'eye, 
are intended chiefly for the preservation of tho retina, 
ii, which is by far the most important part of the eye, 
as it is that which receives lhe impression of the object&, 

. of sight. The retina consists of an expansion of the optic 
nerve, of perfect whiteness ~ it proceeds frolll the brain, 
entors the eye at n on the side next the nose, and is 
finally spread over the interior surface of the choroid. 
The rays of light which enter the eye by the pupil are re­
fractod by the several humours in their passage through 
them, and unite in a focus on the retina. 
, Rays proceed from bodies in all possible directions. 

W ~ must, therefore, consider every part of an object 
whIch ~onds rays to our eyes as points from which the 
m}'s ,(hvetge as. from a centre. Di,'ergent -rays, ou 
entenng t~e ))u¥)]:' do not cross each othel'; the pupil, 
however, IS suffiClently lal'ge to admit a s~all pencil or 
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them; and these, if not refracted to a focus by the" 
humours, would continue divergi~g after they had 
passed the pupil, would fall dispersed upon the retina, 
and thus the image of asingle point would be expanded 
over a large portion of the retina. The diverO"ent rays 
from every otner point of the object would be spread 
over a similar extent of space, and would interfere and 
be confounded ,vith the first, so that no distinct image 
could be formed on the retina. The refraction of the 
several humours unites the whole of a pencil of rays 
pro<l,eeding from anyone point of an object, in a corres· 
ponding point on the retina, and the image is thus ren· 
dered di~tinct and strong. 

That imperfedion of sight which arises from the eyes 
being too prominent is owing to the crystalline humour 
being too convex; in consequence of which it refracts 
the rays too much, and collects them into a focus before 
they reach the retina. From this focus, the rays pro· 
ceed diverging, and consequently form a very confused 
image on the retina. This is the defect of short-sighted 
people; and it is remedied by bringing the object nearer 

, to the eye; for the nearer an object is brought to'the 
eye the more divergent the ran fall UpO~l the crystalline 
humour, and consequently do not so soon converge to a 
focus. This fo(;u", therefore, either falls upon the retina, 
or at least approaches nearer to it, and the object is pro· 
portion ally distinct. The nearer, therefore, an object is 
brcmght to the crystalline oj' to a lens, 'the further the 
image recedes behinll 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 oruer to increase the diver· 
O'ence of the r;,ys, the effect of a concave lens being 
~xadly the revei'se of a convex ·one. By the assistance 
of such glasses, thereFore, the rays from a distant object 
fall on the pupil as divergent as those from a less distant 
object; and ~vith shOl~t-sightcd peop!e, they throw.the 
imaO'e of a dIstant object back as tar as the retlIla. 
Tho~c wiJO sutfer from the crystalline humour being too 
flat apply:J' opposite remedy; that i~ to say, a convex 
lens, to make up for the' deficiency of convexity of the 
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c:ry~talllne humour. Thus elderly people, the humours 
of whose eyes are decayed by age, are under th~ 
ne{'(>ssity of using convex spectacTes; and when depri­
ved of that resource, they hold the objects at a distance 
from their eyes, for the more distant the object is from 
the crystalline, the nearer the image will be to it. These 
two opposite dcfects are easily comprehended; but the 
greatest difficulty remains, namely, how any sight can be 
perfect; for, if the crystalline humour be of a propel' 
degree of cOl1Ycxity to bring the image of distant objectR 
to a focus on the retina, it will not represent near objects 
distinctly; and if, on the contrary, it be adapted to give 
a clear image of near objects, it will produce a very im­
perfect one of distant objects. Now to obviate this 
difficulty, and adapt the eye either to near or te distant 
objects, power is given to us to increase or diminish in 
some de!:\"l'ee the convexity of the crystalline humour, 
and also to project it towards or draw it back from the 
object, af' circumstances require. In a young, well con· 
structed eye, the fibres to which the crystalline humour 
is attached have so perfect a command over it that the 
focus of the rays constantly falls on the retina, and an 
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 
neal' the eye, is similar to that which proceeds from a 
flattened crystalline humour; the rays reach the retina 
bet,we they are collected to a focus. 

"\\' e conclude this subject with the following beautiful 
obsefl'ations on the eye, from the pen of Addison: 

Our sight is the mo~t perfect and most delightful of 
all our senses. It fills the mind with the lamest variety 
of ideas ; converses with its object at the great~8t distance, 
and continues the longest in action without being tired, 
or satiated with its proper enjoyments. The sense of 
feding can indeed give us a notion of extension shape 
and aiL other idel!s that (,Ilter at the eye, except dolours ; 
but at the same time it is very much straitened and 
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confined. in its operations, to the number, bulk, and dis· 
t~nce of its particular objects. Our sight seems de· 
-sIgned to supply all these defects, and may be considered 
8S a more delicate and diffusive kind of -touch that 
spreads itself over an infinite multitude of bOdies,' com· 
prehends the largest figures, and brings within out 
reach some of the most remote parts of the universe. 

It is this sense which furnishes the imagination with 
its ideas. We cannot, indeed, have a single image in 
the fancy that did not make its first entrance through the 
sight; but we have the power ofretaining, altering, and 
'compounding those images, which we have once re· 
ceived, into all the varieties of picture and vision that 
are most agreeable to the imaginatien; for by this 
faculty " 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 
more readers than a chapter of Aristotle. Beside!!, the 
pleasures..of the imagination have this advantage, above 
those of the understanding, that they are more obviQus, 
,and more easy to be acquired. It is but opening the 
eye, and the scene enters. The colours paint themselves 
on the fancy with very little attention of thought or 
application of mind in the'beholder. We are struok, we 

, know' not how, with the symmetry of anything we see, 
and immediately assent to the beauty of an object, with· 

_ out inquiring into the partiaular causes and occasionsofit; 
A man of polite imagination is let into a great many 

.... pleasures that the vulgar are not capable of receiving. 
, He can converse with a picture, and find an agreeable 
.• companion in a statue. He meets with a secret refresh· 

ment in a description, and often feels a greater satisfac· 
tion in the prospect of fields and meadows than another 
.does in the possession. It gives him, indeed, a kind of 
property in everything- he sees! ~nd ma~~s the most. 
uncultivated parts of nature admmlster to lils pleasures; 
80 that he looks 'upon the world, as it were, in another 
light and discovers in it a multitude of Marills that 
oonc:W themselves from the generality of mankind. 
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SECTION V. 

ON ELECTRICITY. 

The word Electricity denotes a peculiar state, of 
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, partlcularly those attractions and repul­
sions which a piece of amber, after being rubbed, 
exhibits, with regard to feathel's, hairs, and other otight 
bodies; and it was from its power of drawing light 
substances to it when rubbed that the Greeks gave 
amber the n:lIJle ,ll'kctron, which is the origin of the word 
Electricity. Thales, who lived six centuries before the 
ChJ'i~tian' era, was the first who observed the electrical 
pl'op"rticc; of amber; and he was EO struck with the ap­
pearance~, th~lt he supposed it to be animated. Mr. 
Boyle is supposed to have heen one of the first persons 
who got a glimpse of the electrical light, or who seems 
to have noticed it, by-rubbing a diamond in the dark. 
Sir I,a~c ;.; ewton was the first who observed that excited 
glass attracted lig-ht bodies on the side opposite to that 
on which it is IUbbed. .. 

An el,·ctric iii any Rubstance, which being excited 
01' 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, or 
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 similar 
manner, it will answer much better. If this operation 
be pe)'fol:me(~ in the dark, ~omething luminous will be 
seen, w~llch IS called the electric matter or fluid; and 
all bodIes that we are acquainted with have more or 

• 
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;s of it in them;- though it seems to lie dormant tiH it 
put into action by rubbing. The 'air, and every 

ing, is full of this fluid, which appears in the shape 
sparks; the rubbing of the glass with the hand 

Hects It fl'om the hand, and the glass, having now more 
an its natural share, parts with it to any body that­
ay be near enough to receive it. The substance 
bbed and that with which ,it is rubbed are always 
nnd to be ~pposi.tely electrified-the one body baving 
ore and the other less than its natural share; indeed 
Ie kind of Electricity is never obtained without at the 
:tJ,I.e time the production of the other. Those bodies 
nich have been called El(}ctrics will not convey alec­
icty from one body to another, and therefore they are 
rmed NON-CONDUCTORS. The most remarkable are­
ass,and all vitreous substances, precious stones, resins, 
nber, sulphur, baked wood, wax, silk, cotton, wool, 
Lir, feathers, paper, white sugar, air, oils, metallic ox­
es, all ory vegetable substances, and all hal.'cl stones. 
lose bodies which, -when rubbed ever S9 much, do 
)t exhibit electricity are called N on-Electrics. They 
Invey electricity f!om one body to another, and t~re­
re are denominated CONDUCTORS; they are as capable 
, having electdcity developed upon them by friction as 
.ose bodies which have been called "electrics," but it 
conducted away as fast as it is produced. Some of 
.em conduct electricity much better than others. The 
'incipal conductors are the metals, charcoal, all fluids 
:cept dry airs and oils, most saline substances, .and 
:my substances. Woollen and silk, when wet, will, 
r means of the water, conduct electricity.' , 
When a body has more than its natural q~antity of 
is fluid, it is said to be electrified positively, or plus; 
ld wben it has less than its natural quantity, it is said 

be electrified negatively, . or minus. When bodies 
e electrified in either of these ways they repel each 
her '. but if some be electrified plus, and others minus, 
ley ~utually attract j or if one body be electrified ,lu8 
Id the other not electrified in either way, they also 
,tract each ~ther. 
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There Are some fi~hes which pOSMllB the extraotdi­
nary faculty of being able, at pleasure, to communicate 
shocks like those of an electric battery or ~alvanic pile, 
to any animal that comes in contact with them. They 
are called the torpedo, the .'1ymnotus clcriricus, and the 
si1urus Illrlirns. The most remarkable of these is the 
Gymnotus Electricus or Electric Eel, which is frequently 
found in the marshes and stagnant pools of Guiana, 
nnd other countries of SOHth America. The shocks they 
give are exceedingly severe; and Humboldt mentions a 
road wllich has been totally abandoned, becausQ the, 
mules, in crossing a wide ford, were, by these violent 
attacks, often paraly~ed and drowned. Even the angler 
on the bank was not exempt from danger, the shock 
heing conveyed along his ,vetted rod and fishing line. 
The EJectric E"l is sometimes twenty feet long. The 
electricity of all those fishes is exerted by them- only 
when they please, and of course only while they are· 
alive. After the animal has dis('harged its electrical 
matter, the next shock is weaker; and when the animal 
is cxhaust.:"l, it has lost all the power of producing any 
etfect for some time. 

There is no 10ni!Cl' any doubt that the cause of thun­
der is the same with that which produces the ordinary 
phenomena of eleetricity. The resemblance between 
them is indeed so great that we cannot believe'thunder 
its(·Jf to be any other than a grander species of elec­
tricity. 

GALVANISM. 

Galvanism is so intimitely connected with electricity 
that it may be considered as a branch of that science. 
It was first a('(,identally discovered in the chemical 
!aboratory of M. Lewis Gal vani, professor of anatomy 
In tl~e university of Bologna, upon the following 
OccaslOn. The la'ly of the professor being of a delicate 
habit, was occasionally supported by soup made from 
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hogs, RS 8 restoratiove. Some of these animals, skinned 
for that purpose, were lying upon a I table in the 
l~boratory of the professor, in which stood an electrical 
machine. One of the assistants, jn experiment, by 
acci~ent brought the point of the Rcalpel near the Cl'Ural 
nerves of a frog recently killed, lying not far from 
the conductor; the muscles of the limb were instantly 
sat in motion, being agitated with strong convulsions. 
By a long series of new experiments, the law of nature 
as far as respects the influence of this principle, was 
investigated, of which mere accident had at first 
afforded him a glimpse only. Galvani published a 
treatise on the subject, addressed to the institute of 
Bologna, in the year 1791. On the appearance of this 
work, the universal attention of the philosophers of 
Europe w~ arrested. This discovery wa~ made at a 
time when' something more than. hypothesis was 
necessary to'satisfy the mind of the inquisitive inquirer 
after scientific truth. To this desire may be referred 
the almost innumerable experiments which were made 
in every district of Europe, in consequence of this pub­
lication; by which means the science became considera­
bly enriched by the 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 s~all proportion to what have 
been Eince 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 ascertained the fact 
by a number of experiments, he in the course of his 
enquiries found that the convulsions or contractions 
were produced only when dissimilar metals were em­
ployed. It was now inferred that electricity is not 
only produced by the friction of bodies, but even by 
th"e mere contact of certain substance!!. At the same 
time it was admited that these substances must have 

. 8()me chemical agency or action upon each other, 
~d that the effect produced seems to be proportionate 
.',~\ 
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to the rlegree of chemic.l\l action. The following well 
known facts were now supposed to be explained by this 
science. Porter tal'l'n from a pewter pot has always 
been held by connoisseurs in that liquor to be belter 
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 yess~l-the porter, and the 
saliva on the under lip coming in contact with the 
metal. Pure mercury rdains its metallic spendour a 
long time, but its amalgam with tin, &c., is almost 
immediatt~ly oxydakd or tarnished. Inscriptions of 
very ancient date, on pure lead, ha~e been found in a 
perfect state, while others of modern times, made on 
eompounu metals, are corroded and scareely legible. 
Works of metal whose parts are soldered together by 
means of other metallic substances soon tarnish, or 
are oxydated about the places in which the different 
metals are joined. So likewise in the copper on ships, 
which is fastened on by means of iron nails. Zinc 
also may be kept a long time under water, with 
scarcely any change; but if a piece of silver touch the 
zinc while under water, thterc will be very soon a 
sensible oxydation. Take a piece of zinc and place it 
under the tOllgue, and lay a piece of sih-er as big as 
half a crown on the tongue, and no particulal' 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 
notjced with a guinea and a piece of charcoal. These 
facts have'been thus explained, and the theory generally 
admitted.-The conductors of electricity, however they 
may differ from each other in their cpnducting powers, 
may be divided into two classes. The first class, which 
are denominated the dry, and more perfect conductors, 
consist of metallic substances and charcoal, the second 
class, c::tlled also imperfect conductors, are waters, acids, 
&c. From these, or some of them, all Galvanic Circles 
as they artJ named, are formed. 
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. . Hitherto this influence or agent had been chiefly 
investigated with reference to its operation on animal 
substances. Hence its popular name was for a long 
time animal electricity; but it being soon found that 

, its agency was more extensive, that it possessed powers 
Dot indicated by this denomina~ion, and that of course 
the retention of this name would lead to error, the 
word Galvanism was adopted in its stead. This ex­
tension of the Galvanic principle was connected with 
new di~()overie5, and improvements from various quar­
ters; these, however, for a consi~erable time, were 
generally sman, and unimportant in their natur~. But 
among all the recent discoveries in Galvanism, that 
made by Professor Volta, in 1800, is mm;t remarkable 
in its nature, and most interesting in its relations. Volta 
Bet out with-the idea, contrary to that of Galvani, that 
the el1lctricity 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 obtained 
by two pieces of metal, because he believed the electri­
city 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 Galvanic, or more 
properly, Voltaic batteries; and the scienoe itself is 
us~lly denominated, from the discoveries resulting foom 
these batteries, Voltaism. ~ 

The simplest galvanic apparatus consists of a set of 
tumblers, containing water slightly mixed with nitric or 

, sulphuric acid, which are connected by bent wires with 
a piece of zinc at one end, and a piece of copper atthe 
other; connect the tumblers by placing these in them all 
in the same order-one metal in the fhst and last, and 
both metals in each intermediate one-tonching the first 
copper and_the last zinc with the fingers, will occasion a 
shock. 

'The pile is made thus: take twenty or thirty p~ece~_ 
of zinc each,as large 8.'1 a penny. Get as many pIeces 
of&!?pper about the same size, and also as many pieces 
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of paper or cloth, which are to be dipped in a solution 
of salt and water. In building up the pile, place zinc, 
paper, copper, &c., constantly in the same order until 
the whole be finished. The sides of the pile may be 
supporte,l with rocl;; of glass, or varnished wood, fixed in 
the boal~d on which it stands. The following experiments 
may then l,e performed:-

Having w(>(, both hands, touch the .lower part of -the 
pile with one hand, and the upper part with the other j 
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 the top of the 
battery or pile j then put the end of a silver spoon 
between the lip and the gum, and with the othel' end of 
tlte spoon touch the lower part of the pile; a strong 
shock is felt in tlle gum and in the hand. Take the 
left hand from the water, but stilI keep hold of the wire, 
and then perform t.he last experiment in the same man­
lIer, and a shock will be felt in the gum only. Hold a 
silver spoon in one hand, and touch with it the battery 
at the lower part, then touch the upper part with the 
tongue, the bitter taste is extreme. In performing the 
above experiments, if, instead of the two ends (If 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 towards the same end. 
The end plates have connecting wires j and when the 
trough is filled with water, impregnated with nitric or 
muriatic acid, ancl the points of the wires brought to­
gether, the action is remarkably powcrful; any number 
of troughs may be united and made to act at once. In 
this way substances have been decomposed on which the 
strongest fires had no effect. 

Modcrn research has considerably augmented our 
knowledge of Galvanism. It was, after I'omc time, dis­
covered that the efficiency of a Galvanic Circle depends 
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on its being formed of three bodies, two which of have 
a powerful effect on each other, but neither of them if 
possible any, on the thhd. Henee perfectly pure zi~c, 
or (what answers extremely' well) zinc amalgamated 
with mercury, platina, and dilute acid; or charcoal, 
zinc, and acid, form batteries which are very effective, 
and which, from their long continued action are caUed 
constant batteries; indeed the zi:Qc in them is not at aU 
acted upon by the acid in which it is immersed, unless 
when connected with the platina, &c., by means of a 
wire or Borne other conductor; and then only to an ex­
tent proportioned to the goodness of the conductor which 
connects them. -

Galvanic action is now applied to a very interesting 
and useful purpose, which is called the Electrotype pro­
ce~. This enables us with great facility, and the most 
perfect exactness to copy medals, engraved copper 

'plates, &c.; apd to cover almost any subtance with 
gold, silver, copper, &c. In its simplest form it may 
be illustrated by a small Galvanic battery, consisting of 
8 vessel of unglazed porcelain, within which is a piece 
of zinc immersed in dilute sulphuric acid, and outside 
of it a plate of copper immensed in a solution of blue 
vitriol (sulphate of copper;) when the zinc and copper 
are conne,cted together by a wire, &c., the for1I!er will 
.be gl.'adually dissolved, and the lattel',covered WIth fine 
copper deposited from the,blue vitriol. 

The experiment will be more perfect~ wheIll a gene­
rating cell (a COllstant battery) and a decomposing cell 
are used. Let UB suppose the generating cell to consist 
of amalgamated zinc,iplatina, and dilute sulphuric, acid; 

'and the generating cell to he a vessel containing a solu­
'tion of 'blue vitriol, in which a plate of copper and the 
medal intended to be copied are immersed, without 
-bein~ in contact. When the zinc of the generating 
cell ]s 'Connected with the medal, and its platina with 

• ~e pl8te~f copper, the ~edal will in a few h~urs be 
~yered WIth a plate of a pure copper, wbose thIckness 
1Ir~~1l dep~nd on. the time used in forming it, &~., add 
:,,]pch bemg removed from the medal, and placed mstead 
''',it in the g~nerating cell, will constitute a matri~, 
.~' .. 
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and be covered with copper, thus affording a copy of the 
medal, than which nothing can be more exact. The same 
matrix will, it is evident, be suffieient for the production 
of an indefinite number of copies. 

MAGNETISM, &0-

The production of magnetism by electricity is another 
of the important results which have arisen from our in­
creased knowledge of Galvanism. 

Almost everyone knows the property of the magnet, 
which causes it to attract iron· and a few other sub­
stances. This attractive power may be communicated 
temporarily to soft iron, and permanently to steel, either 
by the natural magnet (the loadstone) or the artificial 
(a mag11etized bar of steel.) If a magnet be suspended 
freely it will arrange itself north and south,. that is, one 
pole or extremity will point almost north, and the other 
in the opposite direction. This directive power, as it 
is called, is what makes the mariner's cOIppass so use­
ful to the navigator. By its aic! he may traverse the 
pathless ocean during the darkest night in the utmost 
security j and yet it consists merely of a needle, (a small 
bar of steel magnetized,) balanced on a fine point, so 
that it can move in every direction over a circular card, 
marked with 32 divisions (called points,) in its circum­
ference. 

If a bar of steel is carefully balanced on a point, and 
then magnetized by rubbing it to a magnet, or by any 
other means-except in a part ofthe 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 olle 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 if! ~he meridian of the place is called Lhe angle 
of varratwn of that place. It is to be remarked that this 
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angle is not always the same even at the same place.. 
Both "dip" and" variation " arise from that cause 
which makes the ne~dle point to the magnetic poles, 
namely, the earth beIng a great magnet and acting as 
£uch on th~ needle. We may illustrate both dip and 
variation by placing a magneti2;ed bar of steel under 
the needle, in such a way as that it will occupy the 
same position with reference to it, as the magnetic 
axis, (a line passing through the magnetic poles,) 
occupies. 

It only remains to show why the earth acts towards 
the needle as if it were a great magnet. The earth is 
what is caUed an electro-magnet, that is, one formed by 
the circulati<:m of electrica~ currents around it. The 
connection between electricity.and magnetism was long­
known; but that electricity circulating around the 
needle will cause it to be deflected from its ordinary 
position, and that the same current passing round a bar 
of iron would magnetize it, are facts which constitute a 
recent and very important discovel'Y. 

The CUl'l'ents which produce the magnetism of the 
earth are due to the enormous evaporation from its 
surface, and to the constant change of temperature 
caused by revolution on its axis, which exposes different 
parts of it in succession to the sun's rays.-Electricity 
developed -during chall,qe of temperature has been de­
signated thermo-electricity. 

We are not to suppose that only ferruginous sub­
stances, (although the best for the purpose,) 01' even 
metals alone, are capable of being magnetized by means 
of electricity. 

We may illustrate the most interesting facts in electro­
magnetism by covering copper v. ire with worsted, cotton, 
~ some other bad conductor of electricity, and then 
coiling it round a ,bar o! iron. ~n C0!ln~cting the ex­
tremites of the WIre-cOlI or helix, as It IS termed, res­
pectively, with the plates of !l Galvanic c~rcle, t~e 
iro'n bar will be found to be hIghly magnetIC. It IS 
necessary to cover, the wire with some non-conducting 
8ubstance or the electricity, instead' of traversing the 
length of 'it and 80 passing round the iron, woulu pass 

R 
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directly from one part of the wire to another, selecting, 
as electricity always does, the shortest path. 

The helix is capable not only of producing magnetism 
in iron, but also electricity in another helix placed 
around or entertwined with it; and it is found, whether 
used by itself, or in combination with another, to give 
to the electricity derived from a single Galvanic circle 
an intensity which could scarcely be obtained from the 
combination of a very great number of circles-the zinc 
of one being connected with the copper or platina of the 
next; which is the mode of arrangement required, 
when we desire to give to Galvanic electricity a greater 
or less degree of intensity; th:1t is, a capability of pro­
ducing mechanical or physiological effects, and the 
power of traversing bad or imperfect conduct;>rs. 

CALORIC, 

Heat, strictly speaking, is the name of a sensation, 
though it is customary to speak of the beat of the sun, 
or the heat of the fire, just as readily as of the beat 
which these bodies· are capable of exciting. It was 
with a view of avoiding the confusion which arose from 
thus confounding the cause and effect, that modern 
chemists adopted the new word caloric,- to denote the 
principles which produce heat. 

The nature of caloric is not yet well understood, it 
being still doubtful whether it be a material substance, 
or a mere property of matter. It is generally regarded, 
however, as a fluid of great tenuity 'which pervades the 
whole system of nature. 

Caloric is produced in various ways: by combustion 
-byjl'iction,-by percussion,-by the mi.rture of two or 
mono substances, as when sulphuric acid is poured upon 
water ,or ,magnesia-by electricity and galvanism. But 
the prInCIpal source of caloric is the sun. 

Caloric is either latent or free.. All bodies are sup­
posed to contain caloric, but when it is neither percep-
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termed latent heat j if by any means we can ascertain 
its presence, it gets the name of free caloric. Free 
caloric always tends to diffuse itself equally j in other 
words, when two bodies are of different temperatures, 
the warmer gradually parts with its caloric to the 
colder, till they are both brought to the same tem­
perature. Thus, when a thermometer is applied to a 
hot body it receives caloric, when to a cold one it gives 
to it part of its own caloric j and this giving and 
receiving goes on until the thermometer and the body 
arrive at the same temperature. Cold is merely a 
diminution of heat. When you lay your hand on a 
marble table fou indeed feel it cold, but the cold you 
experience consists merely in the loss of caloric that 
your hand sustains whilst its temperature is beioO" 
orought to an equilibrium with the table. If you lay 
a piece of ice upon the same table, you will find that a 
contrary effect will take place: the ice will be melted 
by the caloric which it abstracts from the marble.' 

The facility with wh.ich caloric enters or leaves 
bodies depends much on the nature of the body, some 
species pel'mitting the passage of caloric through them 
with ease, and others with much difficulty. Those 
substances which permit caloric to pass readily through 
them are called good conductors: thus .metals and 
liquids are good conductor;;, but silk, cotton, wool, 
wood, &c., are bad conductors. For example, if we 
put one end of a poker into the fire the other end ,vill 
soon become hot, but this will not happen with a piece 
of wood of the same length, and under the same cir­
cumstances. A person may stand so near the fire 
as to make the metal buttons on his coat too hot to 
touch whilst the temperature of the cloth will be 
appar~nt1y scarcely altered. When there is occasion 
to hold any metallic instrument, we take care that the 
part by which it is to be held shall not be made of metal 
but of wood or bone. Good conductors of heat would 
evidently form bad clothing. The object of clothing 
is to intercept the heat, and preserve the body as much 



AS possible at a uniform temperature. In cold weather, 
the temperature ofthe atmosphere being lower than that 

. of the body, clothing formed of non-conductors prevent 
the too 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, f~athers, &c., all non-conductors j and man bor­
rows his clothing, in a great degree, from them. 

One of the most remarkable properties of caloric is 
the repulsion which exists among its particles. Hence 
it happens that when this principle enters into a body 
its first effect is to remove the integrant molecules of the 
substance to a greater distance from one another. The 
body, therefore, becomes less compact than before, 
occupies a greater space, or, in other words, expands. 
Now this efiect 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 j becaus_e in the latter case the cohe­
sion will be more overcome than in the former. It may 
be anticipated, also, that whenever caloric passes out of 
a body, the cohesion being then left to act freely, a con­
traction will necessarily follow j so that expansion is 
only a transient effect, occasioned solely by the accumu­
lation of caloric. It follows, moreover, f.lOm this view, 
that caloric must produce the greatest expansion in those 
bodies, the cohesive power of which is least j 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 j while the expan­
sion of solids is trifling, that of liquids much more 
considerable, and that of elastic fluids far greater. 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 e:cpansion or the. same body increases with the 
quanbty of calorIC which enters it. 



INTRODUCTION TO CHEMISTRY. 

CHEMISTRY is the science which makes known to UII 

the nature and properties of all bodies, whether these 
bodies be simple or compound-solid, liquid, or 
aeriform. 

The importance of the science of chemistry is evident 
from the following consideration. In acquiring a know­
ledge of the constitution of the atmosphere, in investi­
gating the changes to which it is subject, the variations 
of temperature, the laws of winds, dew, rain, hail, and 
snow; chemistry is our principal, our only satisfactory 
guide. These remarkable changes-changes which, 
because familiar, do not produce any emotion in the 
mind, though in themselves truly wonderful,-are che­
mical operations on a magnificent scale, and can only 
be explained on chemical laws. 

In examining the various objects which compose the 
mineral, vegetable, and animal kingdoms, chemistry is 
essentially requisite for the successful prosecution of 
our inquiries. 

In the art of extracting metals from their ores, in 
purifying and combining them with each other, almost 
all the processes are pure"ly chemical. The arts of glass 
and porcelain-making, of tanning, soap-making, dying, 
and bleaching, depend entirely upon chemistry i and all 
the processes of baking, brewing and distilling, and 
most of the culinary arts, are chemical operations. 

The transformations of chemistry, by which we are 
enabled to convert materials apparently useless into 
important objects of the arts, are opening up every day 
sources of wealth and convenience unknown to former 
ages. Who, for instance, would have conceived that 
linen fIIgs were capable of producing more than their 
own weight of sugar, by the agency of one of the 
cheapest and most abundant acids, the sulphuric 1-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 



866 

of life, on the application of steam, or of an acid at 
once cheap and durable ?-that saw-dust itself is sus­
ceptible of conversion into a substance bearing no 

\ remote' aua100'y to bread; and though certainly less 
palatable tha~ that of flour, yet DO way disagreeable, 
and at once wholesome, digestible, and 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 and sur-' 
prising changes which everywhere present themselves 
the more closely we examine them, the more we shall 
admire the simple means by which they are accom­
plished, and the intelligent design and peifect wisdom 
displayed in them. 

CHEMICAL AFFINITY. 

That property of matter which occasions the combi­
nation of heterogeneous bodies' is the cause of the 
prin<.:ipa~ pheno~ena of chemistry, and is therefore call­
ed chemiCal affimty or attraction. It is also sometimes 
terI?~,l electric attraction, and the attraction of com­
posltlOn, to distinguish it from cohesive or agO'reO'ative 
attraction. ::0 " 

. Chemical attraction may be defined to be that energy 
In consequence of which different kinds of matter unite 
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to form compounds, havin~ properties ot'ten dissimilar 
froI!1 those of their component parts, so that the result 
'Of chemical combination can only be ascertained, at 
least in the first instance, by experiment. Thus, if hoD. 
filings be dissolved in sulphuric acid, or as it is commonly 
(jailed, oil of vitriol, a substance will be produced which. 
beaI:s no kind of resemblance to either of its compo­
nent parts j it is called by chemists sulphate 9f iron, 

, ~nd vulgarly, copperas, or green vitriol-a greenish, 
~~mi-tra.nsparent crystalized substance, having nothing 
(If the. appearance of the metal, nor of the sour taste of 
the ,~j!i~ Acetic acid, or the acid of vinegar, in the same 
manner,disSolves oopper, and constitutes with it the blue 
~fHoresceJ!.t salt called verdi grill. Caustic vegetable alkali 
(c~ustic potash) is..a deliquescentsubstanoe, which as ita 
name implies, corrodes flesh'; and Bulphurie acid is a 

. liquidwhi~h, when conoontrated, acts much in the same 
~anner on flesh j but from the union of these bodies, so 

. ilestructive to animal matter, results the chemical com­
"Found, sulphate of potash, a salt which, whether solid 
~~ dissolved in water, does not act on the skin, and may 
b.e :,sW~1iowed with safety. Sometimes two liquids or 
gaseous b~dies. by their union, fgrm a solid compound. 
TllJ1,S, ,the gas that rises from spirit of hartshorn, called 
b{enemists ammonia, and muriatic acid gas, if mixed 
together in an empty jar, beeL me oondensed into a 
'wliite saline solid, called muriate of ammonia, or sal 
ammoniac •. 

The phenomena of chemical attraction are regulated 
by the following l~:ws;. ., 

1. This attractlve force IS exerted m d.ifferent de-
grees by different bodies. . . . 

2. It operates only on very.mlDut~ partIcles of bodies.; 
and hence ,chemical action is promoted by previous :sc: 
lution, trituration, or other mechailical methods of dIVI­

ilion and intermixture. 
S .. When bodies combine, an alteration of tempera­

ture generally.takes place, sometimes with the exhibi­
'lion of light. 
.•. 4:. Bodies which, have an attraction for each o~her are 
always found to display opposite states of electricity. 



5. All bodies are composed of certain atoms or moTe-­
cules, and chemical combination consists of the u"nion 
of one or more atOIDS of one of the uniting bodies, with 
some determinate number of atoms of the other uniting 
body. 

6. Chemical attraction takes place in three different 
modes :-1. When one simple body is presented tQ 
another for which it has an affinity, a union takes place, 
and a compound is formed. Z. If a simple body, A, 
be presented to a compound, B C, and if A have a 
stronger affinity for B than C has, the compound B C 
will be decomposed, and a new compound A B will 
be formed. 3. If a compound, A B, be presented to 
another compound, CD, though neither A nor B would 
alone decompose C D, yet a mutual decomposition 
may take place between the two compounds, and oc­
casion the formation of two new compound!!, A D and 
C B. The first and second modes of attraction are 
styled instances of simple affinity, or simple elective 
attraction i and the last mode is styled compound 
affinity, or compound elective attraction. 

7. AIl compounds, when they enter into uni(}n with 
other bodies without being decomposed, act in the same 
manner as simple bodies. 

Book of Science. 

ON SIMPLE BODIES. 

According to the ancient philosophers, the simple 
bodies or elementary principles from which all the va­
rif:lties of matter are composed, were but four, namely, 
fire, air, earth, and water. This notion, after having 
for ages formed a part of the creed of the learned, haa 
b~n completely exploded by the light of modern 
sCience. 

Some of the alleged elements of the older chemists 
are now known to have existed only in imagination, and 
others~r~ascertained to be by nomeanssimplesubstances; 
thus. air I~ found to consist principally of two different 
elastlc flUIds of gaseous bodies, which may be separated 



by various processes, and exhibited apart from each 
other. Water also has been ascertained to be a compound 
which may be analyzed or decomposed, so as to produce 
two distinct kinds of gas, which may be separately col· 
lected, and when again mixed together in proper pro· 
portions, may be made to form water by their union. 

O~her bodies formerly esteemed simple have yielded 
to the analytical processes of model'll chemistry, but 
there is a cer~ain number of substances which have 
hitherto resisted all attempts at furthet· decomposition, 
and which, therefore, in the present state of the science, 
must be ranked as simple substances. Their number is 
not very great, amounting to about fifty-five, and it is 
not unlikely that the future researches of chemists may 
demonstrate some of these bodies to be compounds. At 
the same time it is probable that additions may be made 
to the class of elementary substances, in consequence 
of future discoveries-several of those now admitted 
into this class having become known to us but v!!.ry 
recently. 

Some of these elementary bodies are widely and 
abundantly dispersed throughout the three kingdoms of 
nature, either alone or in a state of composition, while 
others appear to be of very !'are occurrence, or at least 
have hitherto been met with only in small quantities, and 
in few situations. The whole of the elementary sub­
stances may be arranged in two divisions; the first com­
prehending those which are not of a m!!.tallic nature, the 
entire number of which, now known, amounts to only 
thirteen' the remaining forty-two elementary bodies are 
all rega~ded as metals, though some of them exhibit 
properties differing considerably from those which cha­
racterize gold, silver, m~rcur~, lead, iron, and ot.h~r 
bodies, to which the deslgnatlOn of metals was orIgI­
nally applied. 

The following are the thirteen !l0n-~et~llic elem~n­
ta~ substances: oxy~en, chlorme, lOdtne, br~~me, 
fluorine, hydrogen, mtro.gen, carbon, boron, slhcon, 
phosphorus, sulphur, soleOlum. 



ON SIMPLE BODIES-CONTINUED. 

Oxygen'!s one of the most important of the elementary 
bodies. In a simple state it is obtained only in the form 
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 products~animal, vegetable, and mineral. 
Oxygen gas is, like common air, colourless, invisible, 
tasteless, inodorous, and elastic. But it is heavier than 
common air, in the proportion of 11 ~ to 10. It is a 
powerful supporter of combustion; that is to say, when 
any inflamed body, as a lighted candle, is put into it, 
it burns very vigorously-much more so than when in 
common air; indeed it is owing to the oxygen it con· 
tains that common ail' supports combustion at all. Its 
presence is 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 called inflammable air. It is the lightest 
of all bodies that can be weighed. It is one of the 
ingredients which forms water-from which it can be 
easily procured. Hydrogen gas, when pure, possesses 
all the mechanical properties of common air. It does 
Dot support combustion, though it is itself one of the 
most combustible of all bodies; for if a lighted candle 
be put 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 ani­
mals which breathe it die almost instantaneously. If 
pure oxygen and hydrogen be mixed together, and the 
mixture set fire to, it explodes with great violence, and 
forms water. Hence we see the origin of the term 
hydrogen, which literally signifies the water-former. 
Hydrogen gas is, on account of its greater levity, em­
ployed to fill balloons. 

Nitrogen, called also azote, is a gaseous body, rather 
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lighter than common air, of which it forms four fifth 
pa:ts, the remaining one-fifth being oxygen. It has 
neIther ~oIour, s.m~ll, nor ta?te. . It does not support 
combustIOn, nor IS It combustlWe Itself, for if a lighted 
candle be put into a vessel containing nitrogen, it is in. 
stantIy extinguished, and the gas itself does not take 
fire, as is the case with hydrogen. Nitrogen is fatal 
also to animal life ; any animal pllt into it dies in a vel'V 
short tilOO. 

ON SIMPLE BODIEl::i-CO~TINUEb. 

CARBON. 

--
When wood is heated to a certain degree in tIle open 

air, it takes fire, and forms, whilst burning, water and 
carbonic acid gas, till the wh-ole of it is consumed. A 
small portion of ashes is the sole residue. But if the 
wood be heated to redness in close vessels, so that the 
atmospheric, air cannot have fI'ee access to it, a large 
quantity of gaseous and other volatile matters is expelled, 
and a black, hard, porous substance is left, called 
c'hartxJal. 

Charcoal may be produced from other sources. When 
the volatile matters are driven off from coal, as in the 
process for making coal gas, a peculiar kind of charcoal, 
called coke, remains in the retort. Most animal and 
vegetable substances )lield it, when ignited in close 
vessels. Thus a very pure charcoal mar be procured 
from starch or sugar, and from the oil of turpentine or 
spirit of wine, by passing their vapour through tubes 
h-eated to redness. When bones are made red hot ifI Ii 

covered crucible, a black mass remains, which consists 
of charcoal mixed with the earthy matter of the bone. 
It is called ivory black or. animal charcoal. . 

Oarbon is the name gwen to the pure mflammable 
part of charcoal, of which s~bstance the diamond is only 
a variety in a pure chrystalhz~d state; for pure charcoal 
and dianlond., when treated In the same manner, pro-



duce precisely the same results. Carbon is insoluble in 
water, and infusible by the most intense heat, provided 
air be excluded. Animal and vegetable oils are com­
posed almost entirely at carbon and hydrogen. The 
same may be observed of gum, sugar, and starch. 
These bodies. however, contain o~gell. 

Charcoal absorbs the oderiferons and colouring prin­
ciples of most animal and vegetable substances. When 
coulored infusioni3 of this kind are digested with a due 
quantity of charcoal, a solution is obtained, which is 
nearly if not quite colourless. Tainted flesh may be 
rendered sweet and eatable by this means, and foul 
water may be purified by filtering through charcoal. 

Sulphur occurs as a mineral production in some parts 
of the earth, particularly in the neighbourhood of volca­
nos, as in Italy and Sicily. It is commonly found in a 
ml1ssive state j but is sometimes met with in a crys­
tallized form. It is procured abundantly in combination 
with several metal", such as silver, copper, antimony, 
lead, and iron. It is obtained in large quantities by 
exposing the common iron pyrites to a led heat in close 
vessels. 

Sulphur is well known under the name of brimstone. 
It is a brittle soliJ boJy, of a greenish yellow colour, 
emits a peculiar odour when rubbed, and has little 
taste. It is insoluble in water j but if poured into it 
when liquified it retains its softness. and is in this 
state em)Jluyed fOl' taking iml're.,~ions from seals and 
medals. 

Phosphoru,~ was' discovered about the year 1669, by 
Brandt, an alcllemist of Hamburg. It is a semi-trans­
parent yellowish matter, of the consistence of wax. 
It is procured, in general. by the decomposition of 
b?Des. It is exceedingly infiaJ?mable. Exposed to the 
all' at common temperatures, It underO'oes a slow com­
bustion; it emits a dense white 8mok~, which has t.he 
smell of garlic, appears luminous in the dark, and is 
gradually consumed. On this account phosphorus, 
should always Le kCI;t under water. On account of its 
very conlbustible nature, it requires to be handled with 



great. caution; .gentl~ pressure betwee~ the fingers i8 
sufficIent to kmdle It. It burns rapIdly, emitting a 
splendid white light, and cau~ing an intense heat. 

Chlorine was discovered in 1770. It is a Stl bstance 
of much importance, being, in combination with other 
substances, extensively used in the arts. Chlorine is a 
yellowish-green coloured gas, which has an astl'ing-ent 
taste, and a disagreeable odour. It is one of the most 
suffocating of the gases, exciting great irritability in the 
wind-pipe, even when considerably diluted with air. 
When strongly and suddenly compi'essed, it emits both 
heat and light-a character which it possesses in 
common with oxygen gas .. Under considerable pressure 
it assumes the form of a limpid liquor of a bright 
yellow colour. Chlorine is a supporter of combustion. 
If a lighted taper be plunged into chlorine gas, it bums 
with a small red flame, and emits a large quantity of 
IImoke. Phosphorus takes fire in it spontaneously. 
Several of the metals, such as tin, copper, arsenic, 
antimoIif, and zinc, when introduced into chlorine in 
the state of powder, or in fine leaves, are suddenly 
inflamed. Chlorine, though formerly called an acid, 
possesses no acid pr<9perties. It has not a sour taste, nor 
does it redden the blue colour of plants, which neady 
all acids do. One of the most important properties of 
chlorine is its bleaching power. All animal and vege­
table coloul's are speedily remo'/ed by chlorine j and 
when the colour is once discharged, it can never be 
restored. Chlorine, however, cannot bleach unless 
water be present. Chlorine is useful also for the pur­
poses of fumigation, and is used to pmify the air in fever 
hospitals. The infection of the small-pox is also. des­
troyed by this gas, and matter that has been ~ubmltted 
to its influence will no longer generate that (lisease_ 

Iodine is a substance much resembling chlorine in 
some of its properties. It may be procured. by .dryi.ng 
and powdering common sea weed, and heatIDg It ~V1th 
sulphuric acid and peroxid.e of. mang~nese: a vIOlet 
coloured vapour rises, :"hlC~, If recel\·;d III a cool 
vessel, will cOlldense on Its sIdes, and wIll form scaly 



c,'i'ystals of a somewhat metallic lustre. These crys-­
tnls are the substance j from the violet colour of its 
vapour it is called iodine. It has the property of form­
ing a beautiful blue colour when mixed with a little 
powdered starch, diffused through cold watel' j hence 
iodine and starch are used as tests of the presence of 
each other. Iodine stains the fingers yellow, but not 
permanently. Like chlorine, it destroys vegetable co­
lours, though not so powerfully. Iodine is used in me­
dicine: in small doses it increases the appetite j but in 
large doses, or continued too long, it produces a remark­
able emaciation. 

To these simple non-metallic bodies we might add 
brome, selenium, boron, fluorine (the base of tIuor spar,) 
and silicon (the base of tIint.) But as they are of less 
importance, and as the nature of some of them is still a 
subject of dispute with chemists, we shall omit the con­
sideration of them for the present. 

• 

,. 



SECTION VI. 

TRUE LIBERTY, 

True liberty was Christian, sanctified, 
Baptized, and found in Christian hearts alone. 
First-born of Virtue! daughter of the skies 1 
Nursling of Truth divine! sister of all 
The Graces, Meekness, Holiness, and Love: 
Giving to God, and man, and all below, 
That symptom show'd of sensible existence, 
Their due unask'd; fear to whom fear was due; 
To all, respect, benevolence, and love. 
Companion of Religion; where she came, 
There Freedom came; where dwelt, there Freedom 

dwelt; 
Ruled where she ruled, expired where she expired. 
" He was the freeman whom the truth made free i" 
Who first of all the bands of Satan broke; 
Who broke the bands of Sin; and for his soul, 
In spite of fools, consulted seriously; 
In spite of fashion, persevered in good j 
In spite of wealth or poverty, upright; 
Who did as Reason, not as Fancy bade; 
Who heard Temptation sing, and yet turned not 
Aside; saw Sin bedeck hel' flowery bed, 
And yet would not go up ; felt at his heart 
The sword unsheathed, yet would Dot sell the truth j 

, Who having power, had not the will to hurt j 
Who blush'd alike to be, or have a slave; 
Who blush'd at nought but sin, feared nought but God; 
'Who, finally, in strong integrity 
Of soul, 'midst want, or riches, or disgrace 
U'plifted calmly sat, and beard the waves, 
Of.tormy folly breaking at his feet j 



Now .hrill with praise, now hoarse with foul reproach, 
And both despised sincerely; seeking this 
Alone~the approbation of his God, 
Which still with conscience witne~s'd to his peace. 

This, this is freedom, such as angels use, 
And kindred to the liberty of God. 
First-born of Virtue! daughter of the skies! 
The man, the state in whom she ruled, was free; 
"'-II else were slaves of Satan, Sin and Death. 

. POLLOCK. 

THE CORAL L.'iSECT. 

Toil on! toil on I ye ephemeral train, 
Who build in the tossing and treacherous main, 
Toil on-for the wisdom of man ye mock, 
'Vith your sand-based structures and domes of rock 
Your columns the fathomless fountains lave, 
And your arches spring up to the crested wave; 
Ye're a puny race, tilU!1 boldly to rear 
A fabric so vast in a realm so drear. 

Ye bind the deep with your secret zone, 
The ocean is seaI'd, and the surge a stone; 
.Fresh wreaths from the coral pavement spring, 
Like the terraced pride of Assyria's kino- j 
The turf looks green where the breaker~ roll'd j 
O'er the whirlpool ripens the l'ind of gold; 
The sea snatch'd isle is the home of men, 
And mountains exult where the wave hath been. 

But why do you plant, 'neath the billows dark 
The wrecking reef for the gallant bark ~ 
There are snares enouo-h on the tented field 
'Mid the blossom'd sw~ets that the valleys yield' 
There are serpents to coil ere the flowers are Upf, 
Th'" , ere s a pOlson-drop in'man'. purest cup, 
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There are foes that watch for his cradle-breath, 
And why need ye sow the floods with death ~ 

Ye build-ye build-but ye enter not in, 
Like the tribes whom the desert devour'd in their sin; 
From the land of promise ye fade and die, 
Ere its verdure gleams forth on your weary eye, 
As the kings of the cloud-crown'd pyramid 
Their noteless bones in oblivion hid; 
Ye slumber unmark'cl 'mid the desolate main, 
While the wonder and pride of your works remain. 

SIGOURNEY. 

SNOW. 

The keener tempests rise; and fuming dUD, 
From ali the livid east or piercing north 
Thick clouds ascend, in whose capacious womb 
A vap'ry deluge lies, ,to snow congeaI'd. 
Heavy they roll their fleecy world along, 
And the sky saddens with the gather'd storm. 
As thus the snows arise, and foul and fierce 
All winter dl'ives along the darken'd air, 
In his own loose-revolving fields the swain 
Disaster'd stands j sees other hills ascend, 
Of unknown joyless brow,and other scenes, 
Of horrid ~rospect, shag the trackless plain; 
Nor finds the river nor the forest, hid 
Beneath the formless wild, but wanders on 
From hill to dale, still more and more astray, 
Impatient, flouncing through the drifted heaps, 
Stung wilh the thoughts of home j the thoughts of home 
Rush on his nerves, and call their vigour forth 
In many a vain attempt. How sinks his soul! 
What black despair, what horror fills his heart! 

, When for the dusky spot which fancy feign'd 
Rill tu'fted cottage, rising through the snow, 
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He meets the roughness of the middle waste, 
Far from the track and bless'd abode of man i 
While round him night resistless doses 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 piLs, unfathomably deep, 
A dire descent! beyond the pow'r of frost i 
Of faithless bogs j of precipices high, 
Smooth'd up with snow j and what is land unknown, 
What water, of the still unfrozen spring, 
In the loose marsh or solitary lake, 
Where the fresh fountain from the bottom boils. 
These check his fearful steps, and down he sinks 
Beneath the shelter of the shapeless 'drift, 
Thinking o'er all the bitterness of death, 
Mix'd with the tender anguish nature shoots 
Through the wrung bosom of the dying man, 
His wife, his children, and his friends unseen. 
In vain for him th' officious wife prepares 
The fire fair blazing, and the vestment warm, 
In vain his little children, peeping out 
Into the minglin~ storm demand their sire, 
With tears of artless innocence. Alas! 
Nor wife, nor children, more shall he behold, 
N or friend, nor sacred home. On ev'ry nerve 
The deadly winter seizes, shuts up sense, 
And o'er his inmost vitals creeping cold, 
Lays him along the snows, a stiffen'd corse, ' 
Stretch'd out, and bleaching in the northern blast. 

THOMSON'. 

BENEFITS OF AFFLICTION. 
,. 

The path of sorrow, and that path alone, 
Leads to the land where sorrow is unknown i 
No traveller e\-er reached that blessed abode, 
Who founel not thorns and briers in his road. 
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. The world may dance along the flowery plain, 
Cheered as they go by many a sprightly strain; 
Where nature has her mossy velvet spread, 
With unshod feet they yet securely tread: 
Admonished, scorn the caution and the friend, 
Bent on all pleasure, heedless of its end. 
But He, who knew what human hearts would prove, 
How slow to learn the dictates of His love, 
That hard by nature, and of stubborn will, 
A life of ease would make them harder still, 
In pity to the souls his grace designed 
To rescue from the ruin of mankind, 
Called for a cloud to darken all their years, 
And said, "Go spend them in a vale of tears." 

o balmy gales of soul-reviving air! 
o salutary streRms that murmur there! 
These, flowing from the fount of grace above; 
Those breathed from lips of everlasting love. 
The flinty soil, indeed, their feet annoys, 
Chill blasts of trouble nip their springing joys. 
An envious world will interpose its frown, 
To mar delights superior to its own; 
And many a pang experienced still within, 
Reminds them of their hated inmate, Sin, 
But ills of every shape and every name, 
Transformed to blessings, miss their cruel aim: 
And every moment's calm that soothes the breast, 
Is given in earnest of eternal rest. 

Ah, be not sad, although thy lot be cast 
Far from the flock, and in a b~undless waste! 
No shepherds' tents within thy view appear, 
But the chief Sbepherd even there is near. 
Thy tender sorrows and thy pla~ntiv~ strain, 
Flow in a foreiO'n land, but not In 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 founu, 
And drought on all the drooping herbs around. 

COWPER. 



PROCRASTINATION. 

Be wise to day; 'tis madness to defer; 
N ext day the f~tal pr~cedent will plea~, 
Thus on, till wIsdom IS pushed out of hfe 1 
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 i 
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 of being born : 
All pay themselves the compliment to think 
They one day shall not drivel, and their pride 
On this reversion takes up ready praise; 
At least their own: their future selves applaud, 
How excellent that life they ne'er will lead ! 
Time lodged in their own hands is Folly's vails; 
Time lodged in Fate's, to wisdom they consign: 
The thing they can't but purpose, they postpone. 
'Tis not in folly not to scorn a fool; 

. And scarce in human wisdom to do more. 
All promise is poor dilatory man, 
And that through every stage. When young, indeed, 
In full content we sometimes nobly rest, 
Un anxious for ourselves, and only wish, 
As duteous sons, our fathers were more wise. 
At thirty, man suspects himself a fool; 
Knows it at forty, and reforms his plan; 
At fifty chides his infamous delay, 
Pushes his prudent purpose to resolve; 
In all the magnanimity of thought 
Resolves and re-resolves j then dies the same. 

And why? Because he thinks himself immortal. 
All men think all men mortal but themselves· 
Th~mselves, when some alarming shock of fat~ 
StrIkes through their wounded hearts the sudden dread, 
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But their hearts wounded, like the wounded air, 
Soon close j where, past the shaft, no t~ace is found, 
As from the wing no scar the sky: retains, 
The parted wave no fur\'ow from the keel-
So dies in human hearts the thought of death: 
Even when the tender tear which nature sheds 
O'er those we love, we drop it in their grave. 

TASTE. 

YOUNG. 

What then is taste, but these internal powers, 
Active, and strong, and feeling alive 
To each fine impulse 1 A discerning sense 
Of decent and sublime, with quick disgust 
From things deform'd, or disarranged, or gross 
In species? This, nor gems, nor stores of gold, 
Nor purple state, nor culture, can bestow j 
But God alone, when first his active hand 
Imprints the secret bias of the soul. 
He, mighty Parent! wise and just in all, 
Free as the vital breeze, or light of heaven, 
Reveals the charms of nature. Ask the swain 
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 j full soon, I ween, 
His rude expression and untutor'd airs, 
Beyond the power of language, will unfold 
The form of beauty smiling at his heart. 
How lovely! how commanding! But though Heaven 
In every breast hath sown these early seeds 
Of 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 
Thi tender plant should rear ita blooming head, 
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Or yield the harvest promised in its spring, 
N or 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 rock the ground, 
When furious whirlwinds rend the howling air, 
And ocean, groaning from its lowest bed, 
Heaves his tempestuous billows to the sky; 
Amid the mighty uproar, while below 
The nations tremble, Shakspeare looks abroad 
From some high cliff superior, and enjoys 
The elemental war. But "VaIleI' longs, 
All on the margin of some flowery stream, 
To spread his careless limbs amid to cool 
Of plantain shades, and to the listening deer 
The tale of slighted vows and loves disdain 
Resound soft warbling all the live-long day i 
Consenting Zephyr sighs; the weeping rill 
Joins in his plaint, melodious; mute the groves; 
And hill and dale with all their echoes mourn : 
Such and so various are the tastes of men. 

AKENSIDE, 

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 woods 
More free from peril than the envio'us court? 
Here feel we but the penalty of Adam, 
The season's difference; as the icy fang 
And churlish chiding of the winter's wind 
Which, when it bites and blows upon my body, 
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Even till I shrink with cold, I smile, and say­
This is no flattery; these are counsellors,' 
That feelingly persuade me what I am. 
Sweet are the uses of adversity j 
Which, like the toati, ugly and venomous, 
Wears yet a precious jewel in its head; 
And, this our life, exempt from public haunts, 
Finds tongues in trees, books in the running brooks, 
Sermons in stones, and good in every thing. < 

SHAKSPEARE. 

vVhat you do 
Still betters w~at 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 afFair;;:, 
To sing them too. 'When you do dance, I wish you 
A wave 0' the sea, that you might ever do 
Nothing but that j more still-still so 
And own no other function: each your doing 
So singular in each particular, 
Crowns what you are doing in the present deeds, 
That all your acts are queens. 

SHAKSPEARE. 

Let me play the fool 
With mil'th and laughter j so let wrinkles come, 
And let my liver rather heat with wine, 
Than my heart cool with mortifying groans. 
Why should a man, whose blood is warm within, 
Sit like his grandsire cut in alabaster 1 
Sleep when ~he wakes, and creep into the jaun!tce 
By being peevish? I tell thee what, Antonia, 
(I love thee, and it is my love that speaks,) 
There are a sort of men whose visages 
Do cream and mantle like a standing pond, 
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And do a. wilf'ul stillness entertain, 
With purpose to be dressed in an opinion 
Of wisdom, gravity, profou~d conceIt, 
As who should say, I am SIr Oracle, 
And when lope my lips, let no dog bark I 
I'll tell thee more of this another time j 
But fish not with this melancholy bait 
For this fool's gudgeon, this opinion. . 
Come, good Lorenzo, fare you well a whIle j 
I'll end my exhortation after dinner. 

SHAKSPEARE • 

A fool,-a fool 1-1 met a fool i' th' forest­
A motley fool i-a miserable varlet l-
As I do live by food, I met a fool,-
"\Yho laid him down and basked him in the sun, 
And railed on Lady Fortune in good terms, 
In good set terms, and yet a motley fool. 
Good-morrow, fool, quoth I: No sir, quoth he, 
Call me not fool, till heaven hath sent me fortune: 
And then he drew a dial from his poke j 
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 j 

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 j 
And I did laugh, sans intermission, 
An houl' by his dial. 0 noble fool 1 
A worthy fool 1 Motley's the only wear. 

SHAKIPEARE. 
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, Seems, madam! nay, it is: I know not seems. 
'Tis not alone my inky cloak, good mother, 
Nor customary suits of solemn Llack, 
Nor windy suspiration of forced breath; 
No, nor the fruitful rivet' in the eye, 
Nor the dejected 'haviour of the visage, 
Together with all forms, modes, shows of grief, 
That can uenote me truly: these indeed seem, 
For they are actions that a man might play; 
But I have that within which passetb show, 
These but the trappings and the suits of woe, 
, SHAKSPEARE. 

Why get thee gone! horror and night go with thee . 
. Sistet's of Acheron, go hand in hand, 
Go dance around the bower, and close them in : 
And tell them that I sent you to salute them, 
Profane the ground, and for the ambrosial rose 
And breath of jessamine, let hellllol)k blacken, 
And deadly night-shade poison all the air; 
For the sweet nightingale, may ravens croak, 
Toads pant, and adders rustle through the leaves: 

I May serpents winuing up the trees let fall 
Their hissing necks upon them from above, 
And mingle kisses-such as I would give them. 

YOUNG. 

Why have those banished and fOl'l.iddcn Jegs 
})ar~d onee to touch a dust of England's ground 1 
But more than why-why have they dared to march 
So many miles upon her peaceful bosOl,n; 
FrighU:ning her pale-faced villagers WIth war, 
And ostentation of despised arms? , 
Comest thou because the anointed king is hence ~ 
Why, foolish boy, the ki~lg 'is,left behind; 

.And in my loyal bosom has ~lS power. 
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Were I but now the Lord of such hot youth, 
As when brave Gaunt, thy father, and myself, 
Rescued the black Prince, that young Mars of 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. 

SHAKSPEARB 

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 incident to man's frail life, 
Consolatries writ 
With studied argument, and much persuasion sought, 
Lenient of grief and anxious thought; 
But with the afflicted in his pangs their sound 
Little prevails, or rather seems a tune 
Harsh and of dissonant mood from his complaint; 
Unless he feels within 
Some source of consolation from above, 
Secret refreshings that repair his strength, 
And fainting spirits uphold. 

MlLTON,~ 

ON MILTON'S BLINDNESS j 

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 mor~ bent 
To sen"e therewIth my Maker, and present 

My true account, lest he returninO" chide' 
" Doth God exact ?ay-labour, light deni~d~" 

I fondl~ ask ; but patIence, to prevent. 
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T~at murmur soon replies, God doth not need 
,;~ther man's work, or his own gifts; ,who best . 
i:~r his miIdyoke, they s~rve him best; his state 
~iPlgly, .thousands at his bidding speed, 

";.r, And pass o'er land and ocean without. rest, 
',', ' They also SQrve who only stand and wait. 
'; .• ' . MILTON 
~.. . .-

, CA~TAIN BOBADIL'S METHOD OF DEFEATING 
.AN ARMY •. 

". 
I 'will tell you, sir, by way or private and under seal, 

I am a .gentleman, and live here obscure and to myself; 
but were 1 ll:nown to his Majesty and the Lor4s, ob­
,~rve me, ~ would undertake, uppn this poor head aod 
life, for ~e public benefit of the state, not only to spare 
the entire ~ivesof his subjects in ~eneral, but to save 

"the one-half, nay three-fourths of his yearly charge in 
.. JoldiD'g war, ~nd ~ainst what ene~y soeve~ .. And how 
·';Vould 1. GO It, thlDk you 1-'-Why thus, SIr :-1 would 
:Ielectnineteen more to myself, throughout the land: 
; rlltlemen tbeYsbould ~e; of good spirit, strong and 
ablerconstitution. 1 would choose them by an instinct 

:that I have. And 1 would teach .these nineteen the 
Jlpecial rules; as, your Pu~tO"Y0!1rReverso, your Stoc­
e.ta, your Imbroccata, your. ~aSsada, your M~ntonto, . 
till they could aU play very near, or altogether, as well 
88 mYJIelf. 'fhis done, say the enemy 'fere forty thou-
~,.nd strong. We twenty would come into the field, the 
tenth of Karch,. or thereabout, and we would ~haHenge 
twenty of"ihe' enemy; they could not in theIr honour 
refuse us. W ell-wew-ould kill them: . challenge 
twenty more-kill them: 'tw~~ty more-kill them ,: 
twe.nty more-JPU them too. ,And thu'll wou~d w~ 
kill every man his t,en a day....:....ten a day, that s ten 

~\ : ten score~that's two hundred: two,_ hundr.ed a 
_ five days a. thoUsand-forty thqusana-tor.ty tImes . .. .... . 



five-five times forty-two hundred days, kill them all 
by computation. And this I will vent:lre my poor 
gentleman-like carcass to pedi)rru (provl,le.l there be 
no treason practised upon us) by fair aud discreet man­
hood; that is, civilly-by the sword. 

BEN JONSON. 

THE POST ARRIVES I~ THE VILLAGE. 

Hark! 'tis the twanging horn! o'er yonder bridge, 
That with its wearisome but needful length 
Bestrides the wintry flood, in whieh the moon 
Sees her unwrinkl'd face refleded bright., 
He comes, the hel'ald of the noisy world, 
With spatter'd boots, strapp'd waist and frozen locks, 
News from all nations lllmb'ring at his back, 
True to his charge the close pac.;ked load behind, 
Yet careless what he brings, his one concern 
Is to conduct it to the destined inn; 
And having dropp'd th' expected bag, pass on. 
He whistles as he goes, light-hearted wretch, 
Cold, and yet cheerful; messenger of grief 
Perhaps to thousands, and of joy to some; 
To him indiff'rent whether grief or joy. 
Houses in ashes, and the fall of stocks, 
Births, d~aths, marriages, epistles wet 

- With tears that trickled down the writel·'s cheeks 
Fast as the periods from his fluent quill, 
Or charg'd with am'rous sighs of absent swains 
Or nymphs responsive, equally affect, ' 
His horse and him, unconscious of them all. 
But oh, th' important budget! ushered in 
With such heart-shaking music, who can say 
What are its tidings; have our troops awak'd? 
Or do they still, as if with opium rll'ugg'd, 
Snore to the murmurs of th' Atlantic wave 2 
Is In~ia fl·ee ~ and does she wear her plum'd 
And Jewell'd turban with a smile of peace ; 
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Or do ~e grind her stil11 The grand debate, 
The popular harangue, the tart reply, 
The logic, and the wi~dom, and the wit, 
Al'Jd the loud laugh-I long to know them all ; 
I burn to I>et th' imprison'd wranglers free, 
And give tlH'm voice and utterance once again, 

Now stir the fire, and dose the shlltte's fast, 
Let fall th8 curtain8, wheel the sofa round; 
And while the bubbling and loud bi~sing urn 
Throws up a steamy column, and ~he cups 

, That cheel' 110t to jnebriate, wait on each, 
So let us welcome peaceful ev'ning in, 
Not sueh his ev'ning, who with shining face, 
Sweats in the crowded theatre, and squeez'd 
And bor't! with elbow points through both his sides 
Outseolds the nmting 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 foul' pages, happy work! 
Which not e'en critics criticise;that holds 

-In~isitive attention, while 1:- read, 
-Fast bound in chains of silence, which the fair, 
Though eloquent tbem:;elves, yet fear to break; 
What is it but a ~ap 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 sea Is of offke glitter in his eyes; 
He climbs, he pants, he grasps them. At his beels, 
Close at his heels a demagogue ascends, 
And with a dext'rous jerk soon twists him down 

_ And wins them, but to lose them in his turn. 
- Here rills of oily eloquence in soft 

Meanders lubricate the course they take; 
The modest speaker is a~halll'd and griev'd, 
T'eng'-oss a moment's notice: and yet 
Begs a propitious ear for his poor thoughts, 

,~However trivial ull that he cODceivei. 



Sweet bashfulness I it claims at least this praise j 
The dearth of information and good sense, 
That it foretells us, always comes to pass. 
Cataracts of declamation thunder here j 
There forests of no meaning spread the page, 
In which all comprehension wanders lost j 
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 Jillies for the brow of faded age, . 
Teeth for the toothless, ringlets for the bald. 

, Heaven, earth, and ocean, p~under'd of their sweets, 
N ectareous es~ences, OlympIan dews, 
Sermons and city feasts, and fav'rite airs, 
-'Ethereal journeys, submarine exploits, 
And Katerfelto,* with his hair on end. 
At his Qwn wonders, wond'ring for his bread. 

COWPER. 

, . 
REPORT OF AN ADJUDGED CASE, NOT TO BE FOUND 

IN ANY OF THE BOOKS. 

Between Nose and Eyes a strange contest arose, 
The spectacles set them unhappily wrong j 
The point in dispute was, as all the world knows, 
To which the said spectacles ought to belong. 
So the Tongue waR the lawyer, and argued the cause, 
'Yith a great deal of skill, and a wi ... full of learning 
While chief baron Ear sat to balanc~ the laws, , 
So famed for his talent in nicely diseerning. 
In behalf of the Nose, it will quickly appear, 
And your ~ordship, bl> said, will undoubtedly find 
T~a~ the Nose has had sp~ctael~s always in wear, 
" hlch amounts to possessIOn time out of mind 
Then holding the spectacles ~p to the court- ' 

• Katerfelto, a eelebrated juggler. 
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~ Your lordship observes they are made with a straddle, 
As wide as the ridge of the nose is; in short 
Designed to sit to it, just like a saddle. 
Again, would your lordship a moment suppose 
(,Tis a cas~ that has happened and may be again) 
That the v1sage or countenance had not a Nose, 
Pray who would or who could wear spectacles then t 
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 th~ 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 110t-I have watched the moon go dow~ 
But yet he comes not.-Once it was not so: 
He thinks not Low these bitter tears do flow, 
The while he holds Lis 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 ,yateh to keep, 
O'er those sleeping ey~s! that smile ~Lich cheers 
My heart, though sunk III sorrow fix d and deep. 
I had a husband once who loved me-DOW, 
He ever wears a frown upon his brow, 
And feeds his passion on a wanton's lip, 
As bees from laurel flower a poison sip! 
But yet I cannot hate-O 1 there were bourll, 

, 
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When I would bang for .ever on his eye, . ' 
And Time, wno stol~ with silent sadn.ess by, .. \, 
Strew'd, as he hurTied on, his path wIth flowers; 
I loved him then, he loved me too-PlY heart 
Still finds its fondness kindle if he smile-. 
The memory of our loves will ne'et· depart! 
And though he often sting me with a dart 
Venom'd and barb'd, 'and waste upon ~h~ vile 
Caresses, which his babe and mire should share; 
Though he should spurn m~. I will calmly bear 
His madness-and should slCkne~s 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 b~en. 

FERCITAJ..· 

_GERTRUDE OF WYOMING. 

On Susquehana's side, fair Wyoming! . 
Although the wild flower on thy ntin'd wall,. 

And roofless homes, a sad remembr;tnce brirlg 
Of what thy gentle people did befall ; 
Yet thou wer~ once the loveliest land of all 

That see ihe Atlantic wave their mol'n restore. 
Sweet land! may} thy lost delightsl'ecall, 

And paint thy Gertt'ucle in her bowers ef yore 
Whose beauty was the love of PeIlDsylvania'& shore. 

Deligbtful Wyoming! beneath tby skies. 
The happy shepherd swains had' nought to do, 

But feed their flodts on green declivities, 
Or 8kim perchance tby lake with light canoe 
FI'om morn till e.vening's sweeter pastime gr~w 

With timbrel, when beneath the for~st's brown ~ 
Thy lovely maidens would the dance renew, , 

And aye those sunny mountains halt way dc}wn, . 
Would echC) flageolet from some fODlautietowo. 



Then \l;"here of Indian hills, the day-li.,.ht takee 
,His leave, ,how might you the flam~lgo see, 

Disporting', like a meteor on th~ lakt'S, 
And playful squinel on his nut-gruwn tree j 
And every ~"ulld of lite was full uf i!l(~e, 

From meny mn('k·bird's song, or hum~ of men. 
While hearkening, fearing nought their revdry, 

Tlte wild dear ar .. h'd Lis neck from gladei, and theo, 
Ul)hunted, Bought his woods and wildel'lless again. 

Apd, sCl\rceha,] "\Vyoming of war 01' crime 
Heard, but in trans-atlantic story rung, 

For hel'e the exile n1l't from e\'erv clime, 
And spoke in friendship en>ry- distant tongue, 
Men from the blood of warrin!::, Europe !:'prung, 

Where but di\'ided by the running brook; 
And happy where no I:hellish trumpet sung, 

On plains, no seiging mine's volcano shook, 
The blue-eyed German changed his sword to pruning­

ho.k. 

Here was not mingled in the city'R pomp 
Of life's extremes, the grandeur and the gloom, 

Judgment awoke not here hel' dismal tromp, 
, N ur seal\l in blood a fellow creature's doom, 

Nor mourn'd the captive in 1\ living tomb. 
One venerable man beloved of all, 

Sufficed, where innocence was yet in bloom, 
To sway the strife that seldom might befall j 
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 fervoUl's were assuaged, 
Undimm'd by weakness' shade or turbid ire! 
And though, amidst the calm of,thought entire. 

Borne high and haughty features might betray 
A soul impetuous on{~e, 'twas earthly fire, 

That fled composure's iutellectual ray, 
A» '&tna'8 tin's grow dim before the riaing day. 

CAMPBELL, 
92 



• 
tINES WRITTEN IN A SEVERE FROST AND STRONG 

HAZE, ON SUNDAY MORNING. 

lIow drear' and awful is this solitude I 
K attire herself is surely dead, and o'er 

• Her cold and stiffened corse a winding sheet 
Of bright unsullied purity is thrown. 
How still she lies I she smiles, she breathes no more I 
Yon drooping elm, whose pale and leafless boughs 
O'erhang the stream, hath wept itself to death. 
The stream that once did gaily dance and ISing 
The live-long day, now, stiff and silent, lies 
Immoveable-congeal'd to glittering shingles, 
'Tis beautiful in death! That grove, which late 
flid woo the merry stream with ceaseless music, 
FI'om morn till eve, with notes of thousand songsters, 
And all the night with those melodious strains, 
·With which lone Philomela tells her love, 
N ow silent stands a bleached skeleton. 
The sky itself is sbrouded; now no more 
The rosy blush of health, the glow of rapture, 
Or cheerful smile of peace bel' face illumines j 
One sickly vivid hue is spread o'er all. 
The veil of air wonl not to hide, but show 
With mild and softening azure tint more sweet 
The beauteous aspect of the varying beaven, 
Is now become a foul and dense disguit:e. 
The sun, that glorious source of warmth and light, 
Arrested in his course, flares through the dun 
And turbid atmosphere, as if expiring. 
Nought else appears-it seems as tbouO'h this spot 
W I, ::> 

ere a 1 creation, and myself the sole 
Survivor. Oh! bow awful tbus to find 
Myself alone with God-to know and feel 
That. his all-~eeing, bis all-searching eye 
Surveys my lUmost thoughts I How little now 
Appe~r the mighty joys, the hopes and fea~s, ' 
PUI'SUllf! and pleasures of a transient world I 
A w,orld wberein, till now, like other men, 
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rve toiled and grieved, with many anxious cares, 
But where I too have loved and been beloved, 
With more of happiness than oft is found 
In this probationary state. With him 
Who gave me all, and day by day, hath stm, 
With kind parental care my life preserved, 
To stand alone is awful, but not dreadful. 
Nay, sure, 'tis more than earthly bliss, here, thus 
To hold communion with my heavenly Father. 
Witness this heart, with gratitude {)'ercharged, 
Which pleads and presses to present its thanks: 
Witness these tears which thus uncall'd obtrude, 
And half congaal'd, fall to the frozen earth, 
An humble offering at the throne of grace: 
Witness this sweet, serene, and holy <:alm, 
At once bespeaking and befitting for 
The presence of my Maker; semblance faint 
Of happiness to come, when bliss supreme 
Shall be the portion of these ransom'd saints, 
Who through eternity shall join to raise 
Loud hallelujahs to their heavenly King. 

ANONYMOUS. 

ON THE EFFECTS OF TIME AND CHANGE. 

Of chance or change, 0 let not man complain, 
Else shall he never, never cease to wail; 
For, from the imperial dome, to where the swain 
Rears the lone cottage in the silent dale, 
All feel the assault of Fortune's ficklA gale; 
Art, empire, earth itself, to change are doomed; 
Earthquakes have raised t,.) heaven the humble vale, 
And gulfs the mountain's mighty mass entombed, 
And where the Atlantic rolls, wide continents have 

bloomed. 
But Sllre to foreign climes we need not range, 
N or search the ancient records of our race, 
To learn the dire effects of time and change. 
Which in ourselves, >lIas! we daily ~ra.ce. 



• 
Vet at the darkened eye, the withered faooo. 
01' hoary hairs, I never will repille; . 
:Bat spare, oh time, wbate'el' of ~~ntal grace, 
Of candour, love, or sympathy· dlvme, . 
Whate'er of mnCl:Y's iay or friendship's iame is mine'. -

- - B:UTTIL 

MUTUAL FORBEARANCE NECESSARY "0 TIlE 
HAPPINESS OF THE MARRIEIJ S'1'ATE.. 

The 100y thus address'd her !!pouse­
What a mere dungt'oo is this Bouse t 
By no means large enough i and was it 
Yet thi!! dulll'oom, and that dark c1o!'et, 
Those hangings, with their wurn out grace&, 
Long beards, long noses and pale facee, 
Are such an antitluated seene, 
They overwhelm me with the spleen. 

SiI- Humphrey, sllOoting in th~ dal'k, 
Makes answer qmt~ besid~ the mark; 
No doubt, my dear i I bade hilll come

F 
Engag'd myself to be at home, 
And shaH expect him at the cloor . 
Pret:isely when the dOl,k strikEls tbaf. 

You are ,,0 deaf, the lady l'l'j"d 
(A lid rais\l her vuit'e, and frown'd beside) 
You are so sadly tkaf, my dear, ' . 
Wh~t s~aU I do to make YOIl bear! 

DIsmISS poor Harry t he replies, 
Some people are IDOre nice than wise: 
For one slight trespass aU this stir! 
What if he di~ ride, whip and spur l 
'T~as but a 1DI1e-your tav'rittl hOI'88 
Wtll never look one hair the WO,'8e.­

W ~II I prutest, 'ljs past all ooal'iug 1 
ChIld, I am rather ha,'d of bearing! 

Yes truly-one nJUI<t 8cr*,am and ba,,~ 
I tell you, yQI& ww'&. heal' at aU. ' 
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Then with a voice exceeding low, 
No matter if you bear 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 incur-r'd j 
To gratily a fretful passion, 
On every trivial provocation 1 
The kindest anti the happiest. pair 
Will find o(~('asion to fi.rbear, 
And something evely day they live 
To pity. and pel'haps f"rgive. 
But if infirmiti~!I that fall 
In common to the lot of all, 
A blemish, or a sense illlpair'd, 
Are erimes so little to be ~pal'\l, 
Then farewdl all that must create 
Tbe comfort of the wedded state. 
Instead of harmony, 'ti,; jar 
And tumult and intestille war. 
The love that cheers life's latest stage, 
Proof a,g-ainat si('l,n(:'ss and old age, 
Preservfd by virl ue from deden,,;ion, 
Becomes not weary of attention j 
But Jives whpn that exteriol' grace, 
Which first in"pired the flame uecaYF. 
'Tis gentle, delieate, lind killd, 
1'0 faults coml'a.~~i()nate 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 profession, 
Proves that the heal't is nOhe of Ins, 
Or 800n expels him if it is. 

COWPER. 



THE CONVICT SHIP. 

:Morn on the waters! and purple and bright • 
Burst 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 unbosoms her sail, . 
And her pennon streams onward like hope in the gale; 
The winds come around her, in murmur and song, 
And the surges rejoice as they bear her along, 
See she looks up to the golden edged clQuds, 
And the sailor sings gaily aloft in her shrouds. 
Onward she glides amid ripple and spray, 
Over the water~, away and away! 
Bright as the visions of youth ere they part 
Passing away, like a dream of the heart I 
Who, as the beautiful pageant gweep~ by, 
~lusic around her, and sunshine on high, 
Pauses to think amid glitter and glow, 
Oh I there be hearts that are breaking below t 

Night on the waves I 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 j 
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, 
,Vho, 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 bea~ty, ~ould deem with a sigh, 
That so lovely a thmg IS the mansion of sin 
And souls that are smitten, lie bursting within t 
Who, as he watches her silently gliding, 
Remembers that wave after wave is'dividinO' 
:Bosoms that sorrow and guilt could not se:'er, 
BearU! th;]! 'Jr<' parted ~I!d broken for ~,-'er 1 



Or dreams that he watches, afloat on the wa\'e, 
'The death-bed of hope, or the young spirit's grave f 

'Tis thus with our life, as it passes along, 
Like a vessel at sea, amid sunshine and song, 
Gaily we glide in the gaze of the world, 
With streamers afloat, and with canvas unfurled; 
All gladness and glory to wondering eyes, 
Yet chal·tered by sorrow and freighted with sighs: 
Fading an~ false i~ the a~pect it weal'S, 

_ As the smIles we put on, Just to cover our tears, 
And the withering thoughts that the world cannot know, 
Like heart-broken exiles lie burning below j 
Whilst the vessel drives on to that desolate shore, 
Where the dreams of our childhood are vanish'd and o'er. 

T. K. HERVEY. 

CHRISTIAN BENEVOLENCE. 

Wouldst thou from son-ow find a sweet relief t 
01' is thy heart oppressed with woes untold ~ 
Balm wouldst thou gather for corroding grief; 
Pour blessings round thee like a shower of gold. 
'Tis when the rose is wrapt in many a fold 
Close to its heart the worm is wasting there 
Its life and beauty j not when, all unroll'd 
Leaf after leaf, its bosom, rich and fair, ., 
Breathes freelv its perfumes throuO'hout the ambIent 11.11'. 

• 0 

Some hiO'h or humble enterprise of good, 
ContemPlate till it shall possess thy mind, 
Become thy study, pastime, rest, and food, 
And kindle in thy heal't a flame refined. 
Pray Heaven for firmness thy whole soul to bind 
To this thy purpose-to begin, p~rsue, . 
With thoughts all fixed, and feehngs purely klDd, 
Strength to complete, and with delight review, 
And grace to give the praise where all is ever due. 



No good of worth sublime will H~:tve~ pet1nit . 
To light on man, as from the passmg al~' ; 
The lalllp of gernus, tbough by nature iIt, 
If not protected, pruned, and feu with care, 
Soon dies, or runs to waste with fitful glare j 
And learning is a plant that sp'l'eads and towers 
Slow as Columbia's aloe, proudly rare, 
'1 hat 'mid gay thousands, with the suns and showers 
Of half a century, grows alone before it flowers. 

Beware lest thou from sloth that would appear 
But lowliness of mind, with joy proclaim 
Thy want of worth; a charge thou ('ouldst not bear, 
From other lips without a blush of shame. 
Or pridfl indiglJant; then be thine the blame, 
And mllke tilysell' of worth; and thus enlist 
The smiles of all the good, the dear to fame j 
'Tis infamy to die and not be miss'd, 
Or let all soon forget that thou did!!t 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 tlow, 
In nlany a branching stream, and wider grow, 
The seed that in these few and fleeting holfrs 
Thy hands unsparing and unwearied sow, , 
Shall deck thy grave with amaranthine flowers 
And yield thee fruit divine in heaven's immortai bower!!. 

THE LAST MINSTREL 

~he w~y was long" the wind was cold, 
'1 he MlIlslrel "OS lI.tinn and old' 
1,1 is witherw cheek, and tresses ~I':1Y, 
Seeilled to have known a Letter day' 
~e Larp" Lis sole remailling joy, ' 

as earned by au orphan boy ; 

WILCOX. 
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The last of all the lhrds W:lS he, 
Who sung of Border chivalry. 
For well a ,lay! tl'eir date was fled, 
His tuneful twethren all were deatj ; 

• And he negleeted and 0l'l're~~'J, 
Wished to be with t hem and at rest. 
No more on prallcing palfrey borlle, 
He carrolled, light as lark at IllOl'lJ j 

No longer courted and· (~;[r ... ~~t'J, 
High placed in hall a weleome guest, 
He poured, to 101'.1 and lady gay, 
The unpremeditated lay: _ 
Old times were ehallgeu, old manners gone, 
A stranger filled the Stuart's throne, 
The bhrots of the iron tillle 
Had called the harmless art a crime. 
A wandering Harper, seorned and poor, 
He begged his bread from door to door, 
And tuned, to please a peas:Ult's ear, 
The harp, a king had loved to hear. 

He passed where Newark's stately tower 
Looks out from YalTow's birchen bowel'; 
The minstrel gazed with wighflll eye, 
No hUIlI bier J'('sting plaee was nigh j 
"\Vith hesit~lting sh'l', at last, 
The embattled portal areh he passed, 
Whose pond'rolls grate allll !llassy bar 
Had oft rolled back the tide of war, 
But never dust',! the iron door 
Against the desolate and poor. 
The duehess marked his weary p:we, 
llis 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 a high degree; 
In pride of power and IJl';[uty's bloom, 
Had wept o'er Monmouth's bloody tomb! 

Scon. 



THE MORAL CHANGE ANTICIPATED BY HOPE. 

Hope, when I mourn with sympathising I?ind, 
The wronets of fate, the woes of human kmd, 
Thy blisst~1 omens bid my spirit see 
The boundless fields of rapture yet to be, 
I watch the wheels of Nature's mazy plan, 
And learn the future by the past of man. 
Corne bright improvement! on the ~ar of TiT?e, 
And rule the spacious world from clime to chme, 
Thy handmaid arts shall every wild explore, 
Trace every wave, and culture e\"cry shore. 
On Erie's banks where tigers steal alone, 

- And the dread Indian chants a dismal song, 
Where human fiends on midnight errands walk, 
And bathe in brains the murderous tomahawk. 
There shall the flocks on thymy pastures stray, 
And shepherds dance at summer's opening day 
Each wandering genius of the lonely glen, 
Shall start to view the glittering haunts ef men 
And silent watch, on woodland heights around, 
The village curfew as it tolls profound. 
Where barbarous hordes on Scythian mountains roam, 
Truth, Mercy, Freedom, yet shall find a home j , 
Where'er degraded nature bleeds and pines, 
From Guinea's coast to Sabir's dreary mille~, 
Truth shall perv-ade the unfathomed darkness there 
And light the dreadful features of despair- ' 
Hark! the ste~n captive spurns his hea\"y load 
And ru-ks the Imaete back that hel'xen bestowed' 
Fierce in his eye the fire of valour burns, ' 
And as the slave departs, the man ret.urns. 

CAMPDELL. 
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THE SNOW-FLAKE. 

" Now, if I fall, will it be mv lot 
To be cast in some low and 'lonely spot, 
To melt, and to sink unseen or forgot? 

And then will Ill\' course be ended I" 
'Twas thus a feathery snow-flake said, 
As down through the measureless space it strayed, 
01', as half by dalliance, half afraid 

It seemed in mid air suspended. 

" 0, no," said the Earth, " thou shalt not lie, 
Neglected and lone, ou my lap to die, 
Thou pure and delicate child of the sky; 

For thou wilt be safe in my keeping: 
Bllt, then, I must give thee a lovlier form; 
Thou'lt not be a part of the wintry storm, 
But revive when the sun-beains iU'e yellow and wanu 

Aud 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 blossomlt"the anemone, 

Or aught of thy spotless whiteness; 
" To melt and be cast in a glittering bead, ' 
With pearls that the night scatters over the mead, 
In the cup where the bee and the firefly feed, 

Regaining thy dazzling brightuess. 

" Or woulcht thou return to a home in the skies, 
To shine in the Iris, I'll let thee arise, 
And appear in the many .~111" ~lo~·ious dyes 

A pencil of sunbeams IS blen\ll11~. 
But true, fair thing, as my name. is Earth, 
I'll give thee a new and vernal bIrth, 
When thou shalt recover thy primal worth, 

And never regret descending !" 



" Then r will drop," said the trusting flake; 
" But bear in miJld tLat tIle choice I make 
Is not in I he flowers, on tLe dew to awake, • 

Nor the mist that sllall PllSS with the morning; 
For thing., of tbyself they expire with thee; 
But those that are I~nt from on high, like me, 
They rise and will live from thy dust set free, 

To the regions above returning. 

" And if true to thy word, and just thou art, 
Like the ~I'irit that dwells in the holiest heart, 
U llsulJied by th('e, thou wilt let me uepart, 

And return to my nati"e heaven; 
For I would be placed in the l'eautiful bow, 
From time to time, in tHy si.~·ht to glow, 
So thou may'st remember the flake of snow, 

By tLe promise that God Lath given." 

TO A WATERFOWL. 

GOULD. 

Whi~her midst falling dew 
""hile glow the heavens with the last steps of day. 
Far thruugh their rosy depths dost thou pursue 

Thy solitary way? 

Vainly the fowler's eye 
Might mark t.hy di!o,tant flight to do thee wrong, 
As ual'kly pam ted ,on the crimson ~ky, 

Thy figure floats along. 

Seek'st tllOU tlle pln~hy brink, 
Of weedy lake or margin of river wide 
01' where the rocking billows rise and s'ink 

Ull the chafed ocean siue ? 

There is a power whose care 
~ea~:hes thy wa~ ~long that pathless coast­
'lhe desert and lllImitable ail'-

Lone wandering, but not lost. 
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All day thy wings have fanned: 
At that far height, the cold, thin atmosphere: 
Yet stoop not, weary, to the welcome land, 

1'fhougll the dark night is near. 

And soon that toil shall end j 
So shalt thou find a summer home, and rest, 
And scream among thy fellows; reeds shall bend 

Soon 0'e1' 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 give!l, 

And shall not soon depart. 

He who from zone to zone 
Guides through the boundless sky thy certain flight, 
In the long way that I must tread alone, 

Will lead my steps aright, 
BRYANT. 

THE BLIND MOTHER, 

Gently, dear mother here 
The bridge is broken near .thee, and below' 
The waters with a rapid CUITent flow­

Gently, and do not fear; 
Lean on me, mother-plant thy staff before thee, 
For she who luves thee most is watching o'er thee. 

The green leaves as we pass 
Lay ~heir light fingers on thee Ilnaw~re, 
And by thy sid~the hazel cluster;; fall', 

And the low fOl'est grass--
Grows green and lovely, where the wood paths wind, 
Ala.'!, for thee, dear mother, thou art blind. 

, 



And nature is all bright; 
And the faint gray and crimson of the dawn, 
Like folded curtains from the day are drawn j 

And evening's dewy light 
Quivers in tremulous softness on the sky­
Alas, deal' mother, for thy clouded eye! 

And the kind look of friends 
Peruse the sad expression in thy face, 
And the child stops amid his bounding race, 

And the tall stripling bends 
Low to thine ear with duty un forgot-
Alas, deal' mother, that thou see'st them not! 

But thou canst hear-and love 
May richly on II human tongue be poured, 
And the slight cadence of a whispered word 

A daughter's love may prove; 
And while I speak thou knowest if I smile 
Albeit thou dost not see my face the while. 

Yes-thou canst hear-and He 
Who on thy sightless eye its darkness huna', 
To the attentive ear like harps hath strung'" 

Heaven, and earth, and sea! 
And 'tis a lesson in our hearts to know 
With but onOe sense the soul may overflow I 

ANONYMOUS. 

SONG FOR MAY-DAY. 

It is ~Iay ! it is JIay ! 
And all earth is gay, 

. For at last old \Vinter is quite away I 
He hnger'd a while in his cloak of sn~w 
To see the delicate primrose blow" ' 

Be saw it, and made no lo~ger Rtay­
And now it is May I it is May! 
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It is May! it is May! 
And we bless the day 

'Vhen we first delightfully so can say, 
April had beams amid hel' showl'l's, 
Yet bare were her gat'dens, and cold her bowers; 

And hel' frown would blight, and her smile 
betray-

But now it is May! it is May! 

It is )fay! it is !lh~' ! 
And the slentlel'est spmy 

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 villagt·rs join in their rounclelay­
For, O! it is May! it is .!'day! 

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 SeeR} all to say­
And of perfumes !-'tis "lay! 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'er the kindling soul; , 
And soften and sooth it, and bless it whole; 

In thoughts more tender than ww.ds convey 
Sigh out-It is Mar I it is May-! 

ANONYMOUS. 



THE SILENT GLEN. 

This silent glen, this silent glen, 
Oh how I love its solitude I 

Far from those busy haunts of men, 
Far from the heartless multitude; 

'N 0 eye save nature's sovereign beam; 
No breath, but heaven's, to bl'eak the dream; 
No voice, but yonder babbling stream, 

Dares on the ear intrude. 

The peace-the peace' of graves is here; 
o that it would but last! • 

But man lives like the waning year, 
Titl joy's last leaf is past: 

His bliss, like autumn plants, of power 
To flourish for a tl'ansient hour, 
Ere the bud ripens to a flower, It 

Dies on the wintry blast. 

Yon alder-tree-see how she courts 
The zephyrs as they stray; 

Yet every breeze with which she sports 
Scatters a leaf away: 

So man will wreathes of pleasure crave, 
Though with each flower a thorn she gave, 
And the last leaves him in the grave, 

To coldness and decay1 , 
How fearfully that hollow blast 

Raved round the mountains hoar; 
Ruffled the wave, in fury pass'd 

The heath-and was no more! 
Such is the fame of mortal man­
In pride and fury it began, 
Yet sooner even than life's brief span 

The empty noise was o'er. ' .­
And even to those for whom is spread 

~oy's .ba1lfluet richly crown'd, 
Th16 world 16 but a gorgeous bed . 

Where in fast slumber bound,' 
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Pomp's gaudy trappings ~pl'ead Lene, t:" 
They dream away life's fleeting Lrentl·, 
Till night cOllles closing in, an~l death 

Dl'a\V~ hi~ drapery around. 

WHO IS MY NEIGHBOUR! 

Thy neighbour ~ It is he wh011l thn:1 
Hast power to aid and bless, 

Whose aching heart or burnill,g 1.>1'0\\­

Thy soothing hand Illay press. 

Thy neigllboud 'Tis tile fainting [,00)', 
Whose eye with want is dim, 

Whom hunger sends f!"Om door to door ; 
00 thou and succour him. 

Til)' neighbour ~ 'Tis that wl-ar!' man, 
Whose years are at their bri11l, 

1:('nt low with siclmes~, cares, alld pain; 
Go tItou and comfurt Lim. 

Thy neighbour? 'Tis the bereft 
Of every earthly gem; 

Widow and orphan, helpless left:­
Go thou and shelter them. 

Thy neighbour? Yonder toiling slave, 
Fettered in thought and limb, 

Whose hopes are all beyond the gr:ll-e : 
00 thou and ransom him. 

1) 

( 'h, pass n9t, pass not heedle"" 1),'-; 
Perhaps thou camt I-edee!11 

The breaking heart from ml~ery : 
011 ~l:al'e thy lot with him. 

TIlE E:\jl, 

'" 



~lUE'l'IU::~L . 

PRI~TED BY JOHN LOVELL~ 



R. & 
OF Tl!E 

National School Books, 
P'lblished lI'lrier tlte (llItlrurity of tlte ('Olli/cil of Public 

In~!l'lIcti(ln for ['PJ)e)' ('ffNut/a. 

TIll' Subscribers have Published large Illll},b'2ro of the 

FIRST, SECOXD, THIRD, FOUUTII, & }'lFTII 
BOOKS OF LESSOSS, 

THE FIRST BOOK OF ARITH~lETIC, 
Elements of' Boo]{-keelling, &c., 

Frintcd from New Stereotype Plw;Cs, and on Pope;- superior t() 
U7ly previous Cunada Editions, 

WHICH THEY OFFER 

FOR S.\.LE, ,VIIOLESALE AND nET.\ lL, 

At very Low Prices, and on Liberal Turns. 

ALSO, 

Elementary and Manson's Primers; Mavor's ami Carpenter'S' 
Spelling Books; Murray's English Reader; Lennie's English Gram. 
mar; Walker'" Dictionary; The Table Book; Pinnock's Catechisms 
of Geography, and Bible and Gospel RistDlY, dec,; Church of Eng­
land Catechism; Shorter Catechism, kc" &C. 

ALWAYS ON HAND, 

Supplies of all the School Books used in the Province, :lllJo)ug'"t 
which may be mentioned:-

E\vmg's Elocution; Ewing's, Stewart's, Reid's, ~I"J'se'" Mitchelr8; 
Olny's, and other Geographies and AtIasses; Pinnock's Ri.,to} j,., 
of England, Rome, and Greece; M'Cl1l1och's Series of LpSSOIB and 
Course of Reading; \Valkingame's, Thomson's, Ingram's. }Ic·lrosc·s, 
I ~ray's, Trotter's, and Ad&nlli Al'itbm~tics; .l\l'Culluch's, ~d'.,. and 
Kirkham's (;rallllllan<; l\faogoall's Historical Questiol1s, llJillblll'gh 
Academy Cla.~s Books, together with a great number of Clns:;ical 
:1:J..J other School Books. 

R. & A. MILLER.. 
\i O~TREAl" ,I SE'IJ. 


	978-1-55478-708-1_0001
	978-1-55478-708-1_0002
	978-1-55478-708-1_0003
	978-1-55478-708-1_0004
	978-1-55478-708-1_0005
	978-1-55478-708-1_0006
	978-1-55478-708-1_0007
	978-1-55478-708-1_0008
	978-1-55478-708-1_0009
	978-1-55478-708-1_0010
	978-1-55478-708-1_0011
	978-1-55478-708-1_0012
	978-1-55478-708-1_0013
	978-1-55478-708-1_0014
	978-1-55478-708-1_0015
	978-1-55478-708-1_0016
	978-1-55478-708-1_0017
	978-1-55478-708-1_0018
	978-1-55478-708-1_0019
	978-1-55478-708-1_0020
	978-1-55478-708-1_0021
	978-1-55478-708-1_0022
	978-1-55478-708-1_0023
	978-1-55478-708-1_0024
	978-1-55478-708-1_0025
	978-1-55478-708-1_0026
	978-1-55478-708-1_0027
	978-1-55478-708-1_0028
	978-1-55478-708-1_0029
	978-1-55478-708-1_0030
	978-1-55478-708-1_0031
	978-1-55478-708-1_0032
	978-1-55478-708-1_0033
	978-1-55478-708-1_0034
	978-1-55478-708-1_0035
	978-1-55478-708-1_0036
	978-1-55478-708-1_0037
	978-1-55478-708-1_0038
	978-1-55478-708-1_0039
	978-1-55478-708-1_0040
	978-1-55478-708-1_0041
	978-1-55478-708-1_0042
	978-1-55478-708-1_0043
	978-1-55478-708-1_0044
	978-1-55478-708-1_0045
	978-1-55478-708-1_0046
	978-1-55478-708-1_0047
	978-1-55478-708-1_0048
	978-1-55478-708-1_0049
	978-1-55478-708-1_0050
	978-1-55478-708-1_0051
	978-1-55478-708-1_0052
	978-1-55478-708-1_0053
	978-1-55478-708-1_0054
	978-1-55478-708-1_0055
	978-1-55478-708-1_0056
	978-1-55478-708-1_0057
	978-1-55478-708-1_0058
	978-1-55478-708-1_0059
	978-1-55478-708-1_0060
	978-1-55478-708-1_0061
	978-1-55478-708-1_0062
	978-1-55478-708-1_0063
	978-1-55478-708-1_0064
	978-1-55478-708-1_0065
	978-1-55478-708-1_0066
	978-1-55478-708-1_0067
	978-1-55478-708-1_0068
	978-1-55478-708-1_0069
	978-1-55478-708-1_0070
	978-1-55478-708-1_0071
	978-1-55478-708-1_0072
	978-1-55478-708-1_0073
	978-1-55478-708-1_0074
	978-1-55478-708-1_0075
	978-1-55478-708-1_0076
	978-1-55478-708-1_0077
	978-1-55478-708-1_0078
	978-1-55478-708-1_0079
	978-1-55478-708-1_0080
	978-1-55478-708-1_0081
	978-1-55478-708-1_0082
	978-1-55478-708-1_0083
	978-1-55478-708-1_0084
	978-1-55478-708-1_0085
	978-1-55478-708-1_0086
	978-1-55478-708-1_0087
	978-1-55478-708-1_0088
	978-1-55478-708-1_0089
	978-1-55478-708-1_0090
	978-1-55478-708-1_0091
	978-1-55478-708-1_0092
	978-1-55478-708-1_0093
	978-1-55478-708-1_0094
	978-1-55478-708-1_0095
	978-1-55478-708-1_0096
	978-1-55478-708-1_0097
	978-1-55478-708-1_0098
	978-1-55478-708-1_0099
	978-1-55478-708-1_0100
	978-1-55478-708-1_0101
	978-1-55478-708-1_0102
	978-1-55478-708-1_0103
	978-1-55478-708-1_0104
	978-1-55478-708-1_0105
	978-1-55478-708-1_0106
	978-1-55478-708-1_0107
	978-1-55478-708-1_0108
	978-1-55478-708-1_0109
	978-1-55478-708-1_0110
	978-1-55478-708-1_0111
	978-1-55478-708-1_0112
	978-1-55478-708-1_0113
	978-1-55478-708-1_0114
	978-1-55478-708-1_0115
	978-1-55478-708-1_0116
	978-1-55478-708-1_0117
	978-1-55478-708-1_0118
	978-1-55478-708-1_0119
	978-1-55478-708-1_0120
	978-1-55478-708-1_0121
	978-1-55478-708-1_0122
	978-1-55478-708-1_0123
	978-1-55478-708-1_0124
	978-1-55478-708-1_0125
	978-1-55478-708-1_0126
	978-1-55478-708-1_0127
	978-1-55478-708-1_0128
	978-1-55478-708-1_0129
	978-1-55478-708-1_0130
	978-1-55478-708-1_0131
	978-1-55478-708-1_0132
	978-1-55478-708-1_0133
	978-1-55478-708-1_0134
	978-1-55478-708-1_0135
	978-1-55478-708-1_0136
	978-1-55478-708-1_0137
	978-1-55478-708-1_0138
	978-1-55478-708-1_0139
	978-1-55478-708-1_0140
	978-1-55478-708-1_0141
	978-1-55478-708-1_0142
	978-1-55478-708-1_0143
	978-1-55478-708-1_0144
	978-1-55478-708-1_0145
	978-1-55478-708-1_0146
	978-1-55478-708-1_0147
	978-1-55478-708-1_0148
	978-1-55478-708-1_0149
	978-1-55478-708-1_0150
	978-1-55478-708-1_0151
	978-1-55478-708-1_0152
	978-1-55478-708-1_0153
	978-1-55478-708-1_0154
	978-1-55478-708-1_0155
	978-1-55478-708-1_0156
	978-1-55478-708-1_0157
	978-1-55478-708-1_0158
	978-1-55478-708-1_0159
	978-1-55478-708-1_0160
	978-1-55478-708-1_0161
	978-1-55478-708-1_0162
	978-1-55478-708-1_0163
	978-1-55478-708-1_0164
	978-1-55478-708-1_0165
	978-1-55478-708-1_0166
	978-1-55478-708-1_0167
	978-1-55478-708-1_0168
	978-1-55478-708-1_0169
	978-1-55478-708-1_0170
	978-1-55478-708-1_0171
	978-1-55478-708-1_0172
	978-1-55478-708-1_0173
	978-1-55478-708-1_0174
	978-1-55478-708-1_0175
	978-1-55478-708-1_0176
	978-1-55478-708-1_0177
	978-1-55478-708-1_0178
	978-1-55478-708-1_0179
	978-1-55478-708-1_0180
	978-1-55478-708-1_0181
	978-1-55478-708-1_0182
	978-1-55478-708-1_0183
	978-1-55478-708-1_0184
	978-1-55478-708-1_0185
	978-1-55478-708-1_0186
	978-1-55478-708-1_0187
	978-1-55478-708-1_0188
	978-1-55478-708-1_0189
	978-1-55478-708-1_0190
	978-1-55478-708-1_0191
	978-1-55478-708-1_0192
	978-1-55478-708-1_0193
	978-1-55478-708-1_0194
	978-1-55478-708-1_0195
	978-1-55478-708-1_0196
	978-1-55478-708-1_0197
	978-1-55478-708-1_0198
	978-1-55478-708-1_0199
	978-1-55478-708-1_0200
	978-1-55478-708-1_0201
	978-1-55478-708-1_0202
	978-1-55478-708-1_0203
	978-1-55478-708-1_0204
	978-1-55478-708-1_0205
	978-1-55478-708-1_0206
	978-1-55478-708-1_0207
	978-1-55478-708-1_0208
	978-1-55478-708-1_0209
	978-1-55478-708-1_0210
	978-1-55478-708-1_0211
	978-1-55478-708-1_0212
	978-1-55478-708-1_0213
	978-1-55478-708-1_0214
	978-1-55478-708-1_0215
	978-1-55478-708-1_0216
	978-1-55478-708-1_0217
	978-1-55478-708-1_0218
	978-1-55478-708-1_0219
	978-1-55478-708-1_0220
	978-1-55478-708-1_0221
	978-1-55478-708-1_0222
	978-1-55478-708-1_0223
	978-1-55478-708-1_0224
	978-1-55478-708-1_0225
	978-1-55478-708-1_0226
	978-1-55478-708-1_0227
	978-1-55478-708-1_0228
	978-1-55478-708-1_0229
	978-1-55478-708-1_0230
	978-1-55478-708-1_0231
	978-1-55478-708-1_0232
	978-1-55478-708-1_0233
	978-1-55478-708-1_0234
	978-1-55478-708-1_0235
	978-1-55478-708-1_0236
	978-1-55478-708-1_0237
	978-1-55478-708-1_0238
	978-1-55478-708-1_0239
	978-1-55478-708-1_0240
	978-1-55478-708-1_0241
	978-1-55478-708-1_0242
	978-1-55478-708-1_0243
	978-1-55478-708-1_0244
	978-1-55478-708-1_0245
	978-1-55478-708-1_0246
	978-1-55478-708-1_0247
	978-1-55478-708-1_0248
	978-1-55478-708-1_0249
	978-1-55478-708-1_0250
	978-1-55478-708-1_0251
	978-1-55478-708-1_0252
	978-1-55478-708-1_0253
	978-1-55478-708-1_0254
	978-1-55478-708-1_0255
	978-1-55478-708-1_0256
	978-1-55478-708-1_0257
	978-1-55478-708-1_0258
	978-1-55478-708-1_0259
	978-1-55478-708-1_0260
	978-1-55478-708-1_0261
	978-1-55478-708-1_0262
	978-1-55478-708-1_0263
	978-1-55478-708-1_0264
	978-1-55478-708-1_0265
	978-1-55478-708-1_0266
	978-1-55478-708-1_0267
	978-1-55478-708-1_0268
	978-1-55478-708-1_0269
	978-1-55478-708-1_0270
	978-1-55478-708-1_0271
	978-1-55478-708-1_0272
	978-1-55478-708-1_0273
	978-1-55478-708-1_0274
	978-1-55478-708-1_0275
	978-1-55478-708-1_0276
	978-1-55478-708-1_0277
	978-1-55478-708-1_0278
	978-1-55478-708-1_0279
	978-1-55478-708-1_0280
	978-1-55478-708-1_0281
	978-1-55478-708-1_0282
	978-1-55478-708-1_0283
	978-1-55478-708-1_0284
	978-1-55478-708-1_0285
	978-1-55478-708-1_0286
	978-1-55478-708-1_0287
	978-1-55478-708-1_0288
	978-1-55478-708-1_0289
	978-1-55478-708-1_0290
	978-1-55478-708-1_0291
	978-1-55478-708-1_0292
	978-1-55478-708-1_0293
	978-1-55478-708-1_0294
	978-1-55478-708-1_0295
	978-1-55478-708-1_0296
	978-1-55478-708-1_0297
	978-1-55478-708-1_0298
	978-1-55478-708-1_0299
	978-1-55478-708-1_0300
	978-1-55478-708-1_0301
	978-1-55478-708-1_0302
	978-1-55478-708-1_0303
	978-1-55478-708-1_0304
	978-1-55478-708-1_0305
	978-1-55478-708-1_0306
	978-1-55478-708-1_0307
	978-1-55478-708-1_0308
	978-1-55478-708-1_0309
	978-1-55478-708-1_0310
	978-1-55478-708-1_0311
	978-1-55478-708-1_0312
	978-1-55478-708-1_0313
	978-1-55478-708-1_0314
	978-1-55478-708-1_0315
	978-1-55478-708-1_0316
	978-1-55478-708-1_0317
	978-1-55478-708-1_0318
	978-1-55478-708-1_0319
	978-1-55478-708-1_0320
	978-1-55478-708-1_0321
	978-1-55478-708-1_0322
	978-1-55478-708-1_0323
	978-1-55478-708-1_0324
	978-1-55478-708-1_0325
	978-1-55478-708-1_0326
	978-1-55478-708-1_0327
	978-1-55478-708-1_0328
	978-1-55478-708-1_0329
	978-1-55478-708-1_0330
	978-1-55478-708-1_0331
	978-1-55478-708-1_0332
	978-1-55478-708-1_0333
	978-1-55478-708-1_0334
	978-1-55478-708-1_0335
	978-1-55478-708-1_0336
	978-1-55478-708-1_0337
	978-1-55478-708-1_0338
	978-1-55478-708-1_0339
	978-1-55478-708-1_0340
	978-1-55478-708-1_0341
	978-1-55478-708-1_0342
	978-1-55478-708-1_0343
	978-1-55478-708-1_0344
	978-1-55478-708-1_0345
	978-1-55478-708-1_0346
	978-1-55478-708-1_0347
	978-1-55478-708-1_0348
	978-1-55478-708-1_0349
	978-1-55478-708-1_0350
	978-1-55478-708-1_0351
	978-1-55478-708-1_0352
	978-1-55478-708-1_0353
	978-1-55478-708-1_0354
	978-1-55478-708-1_0355
	978-1-55478-708-1_0356
	978-1-55478-708-1_0357
	978-1-55478-708-1_0358
	978-1-55478-708-1_0359
	978-1-55478-708-1_0360
	978-1-55478-708-1_0361
	978-1-55478-708-1_0362
	978-1-55478-708-1_0363
	978-1-55478-708-1_0364
	978-1-55478-708-1_0365
	978-1-55478-708-1_0366
	978-1-55478-708-1_0367
	978-1-55478-708-1_0368
	978-1-55478-708-1_0369
	978-1-55478-708-1_0370
	978-1-55478-708-1_0371
	978-1-55478-708-1_0372
	978-1-55478-708-1_0373
	978-1-55478-708-1_0374
	978-1-55478-708-1_0375
	978-1-55478-708-1_0376
	978-1-55478-708-1_0377
	978-1-55478-708-1_0378
	978-1-55478-708-1_0379
	978-1-55478-708-1_0380
	978-1-55478-708-1_0381
	978-1-55478-708-1_0382
	978-1-55478-708-1_0383
	978-1-55478-708-1_0384
	978-1-55478-708-1_0385
	978-1-55478-708-1_0386
	978-1-55478-708-1_0387
	978-1-55478-708-1_0388
	978-1-55478-708-1_0389
	978-1-55478-708-1_0390
	978-1-55478-708-1_0391
	978-1-55478-708-1_0392
	978-1-55478-708-1_0393
	978-1-55478-708-1_0394
	978-1-55478-708-1_0395
	978-1-55478-708-1_0396
	978-1-55478-708-1_0397
	978-1-55478-708-1_0398
	978-1-55478-708-1_0399
	978-1-55478-708-1_0400
	978-1-55478-708-1_0401
	978-1-55478-708-1_0402
	978-1-55478-708-1_0403
	978-1-55478-708-1_0404
	978-1-55478-708-1_0405
	978-1-55478-708-1_0406
	978-1-55478-708-1_0407
	978-1-55478-708-1_0408
	978-1-55478-708-1_0409
	978-1-55478-708-1_0410
	978-1-55478-708-1_0411
	978-1-55478-708-1_0412
	978-1-55478-708-1_0413
	978-1-55478-708-1_0414
	978-1-55478-708-1_0415
	978-1-55478-708-1_0416
	978-1-55478-708-1_0417
	978-1-55478-708-1_0418

