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POLAR REGIONS*.

A GENERAL designation for those parts of the globe,

included within the arctic and antarctic circles, and
consequenily occupying a space, circumscribed by a

circle of 234- degrees of latitude around each pole.

The general want of inhabitants, and the deficiency

of those products suited for the necessities of human
beings, intimate that the polar regions were not de-

signed for the permanent residence of man. In a few

instances, indeed, the flexibility and hardihood of con-

stitution which enable our species to endure the ex-

tremes of heat and cold that occur in the torrid and
frigid zones, have also been the means of peopling, to a

small extent, some of the sterile tracts of the arctic

lands. Thus we find those hardy people the Esqui-

maux, Samoides, Laplanders, Tchutkchi, and a few
northern Indians occupying in scattered hordes, the

otherwise desolate and Arctic portions of America, Eu-
rope, and Asia. Many of these people are so far dis-

tinct in their habits from the rest of the human race,

that they live almost entirely upon animal food, and in

their subsistence differ only from carnivorous animals in

the cooking, or partial cooking, to which their provi-

sion is subjected before it is made use of These scat-

tered tribes, which appear to belong to some branch of

the ancient Tartar stock, are confined to the Arctic re-

gions, or the immediate neighbourhood.
The Antarctic regions, as far as we yet know, and

have reason to believe, are entirely destitute of iiuman
inhabitants. None of the southern lands, indeed, with-

in ten degrees of the Antarctic circle, yet discovered,

have been found to be peopled. Those extensive tracts

the Sandwich Land, and its probable contini:ation. South
Shetland, do not appear to afford a residence to a single

human being ; nor have the whole of the regions within
the Antarctic circle, and for the next ten degrees of la-

titude nearer to the equator, as far as can be ascertained,
• ever afforded, excepting to a few adventurous fisher-

men, any produce, wealth, or subsistence to mankind.
With regard to the southern polar regions little how-

ever is yet known ; the tracks of few navigators have

extended to the Antarctic circle, and no land, except
two desolate islands, has yet been discovered within it.

The Terra Australia of early geographers is either

wholly a place of imagination, or securely enveloped,
probably beyond the reach of mortals, within the vast
and impermeable expanse of the Antarctic ices. Cap-
tain Cook (until a recent expedition by the Russians,
noticed in the appendix) was the only voyager who made
any considerable advance within the southern frigid

zone ; thrice he penetrated its limit, but observed no
object of any interest, excepting the prodigious Jiekls

and islands of ice by which his further progress was
prevented. He first crossed the Antarctic circle on the
17ih of Jan. 1773, on the meridian of about 40° east, and
advanced into the southern frigid zone, which liad

hitherta remained impenetrable to all navigators. He
again accomplished a similar advance towards the pole
on the 20th of Dec. following, in longitude 147° 30'

west, when the sun at midnight was for the first time
ejihibited to human observation within the southern
hemisphere. And on the 30th of January, 1774, he at-

tained the latitude of 71° 10' 30" south, being thenear-
est approach to the southern pole ever effected.

Sect. I.

—

Progress ofDiscovery in the Polar Regions.

Our information respecting the Antarctic regions is

so entirely destitute of interest, and is at the same time
so extremely limited, that we shall take a hasty leave of
them, and confine ourselves chiefly to a view of the

JVorth Polar regions, respecting which we have much
more ample information. Curiosity and self-interest,

the two fruitful stimuli to investigation and research,

have, we believe, been the occasion of almost all those

great geographical discoveries which have not been

merely accidental. To the influence of one or both of

these motives, the whole of the discoveries made within

the Arctic circle may be safely attributed.

Ohthere, a Norwegian of the ninth century, a man of

enterprise and wealth, instigated, it would appear, by

• The Editor lias been indebted for this interesting article to William Scobesbi, Esq. jiin. F. U. S. kc.
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the first of these motives, niriosity, undcrlook a coast-

ing voyage fioni Dronlheim towards the north, and was

the first adventurer, of whom we have any acroiint, who
crossed the Arctic circle: his voyage extetidcd beyond

the North Cape of Norway lo tlie entrance of the \Vhite

Sea- Iceland was discovered by a Scandinavian pirate

about the same period ; and the south of (ircenland was

discovered about the year 970, by one of the colonists

of Iceland. But lh<sc are tracts of country which lie

without our limits, cxcepiiny; a sinuil promontory of the

former, and the norlherii roiuinualion of the latter.

The popular idea of a n')rlhern passage to India,

—

which was suggested by John \'az Cosla Coitcreal, or

according lo a more general Oj)inion, by John Cabot,

the father of the celebrated Sebastian Cabol, about the

middle, or litter end of Ibc fificenih century,—was the

occasion of a number of voyages being undertaken inio

the Arctic Sea, from which, with sonic considerable dis-

coveries made by the whalc-lislicrs, almost the whole of

our knowledge of Arctic lands has been primarily de-

lived.

Though many attempts were made to find a nor'.h-

westcrn or western passage to India before the middle of

the sixteenth century, there is no well-authenticated ac-

count of any of these voyagers having extended their re-

searches within the Arctic circle. Sir Hugh Willough-
l>y, therefore, who discovered .Vox'a Zembla in the year

1 iS-j, and perished soon afterwards with the crews of

two ships, on attempting to winter in Lapland, may be

considered as one of the first discoverers within the

frigid zone. He was succeeded by Stephen Burrough,
who discovered the island of Weigals, and visited Nova
/embia ; and by Trobisiier and several others in voyages

towards the north-west, whose researches did not ex-

icnd so far as the polar circle. John Davis, however,

passed this circle in the year 1585, and in the course of

this and subset|uent voyages discovered the strait named
after him, and the greater part of the coast on both sides

of Davis's Strait, as high as the latitude of 72° 12' north,

William Harentz, a Dutch navigator, discovered Spitz-

hcrgen, together with Bear or Cherie Island, in the

vear 1596, the investigation of the coasts of wh.jch, as

iar almost as at present known, was completed ')y the

English whalers between 1611 and 1620. The first

land seen within the .\rctic circle, on the east coas, of

Greenland, was by Henrv Hudson, in 1607, who u\s-

covcred Young's Cafic^ Hold ivith Hojie, and other lands

as high as latitude 'j'. In Hudson's fourth voyage, in

v,hich he discovered the strait and bay distinguished

by his name, this brave navigator was forced by a mu-
tinous crew into a boat, and, with eight of his adher-

ents, abandoned to perish. The celebrated William
Baffin, in the year 1616, discovered the bay bearing

his name, and circumnavigated, in a solitary little ves-

sel, this extensive and ice-encumbered sea, into which
the most adventurous navigators have not ventured lo

follow him until within the present century.

Considerable navigations of the Frozen Sea, on the
northern face of Asia and Europe, were made by the
Russians in 1636 and the ten following years, in which
establishments were forined, on the banks of the Lena,.
Jcc. ; and the rivers Jana, Indighirsa, Alasei, Kovima,
&c. were discovered. The celebrated, but still doubtful
voyage of Semoen Deschnew, round the great promon-
tory of the Tchuktchi, to the east side of Kamtchatka,
was undertaken in the year 1648 from the Kovima;
and the discovery of Behring's Strait by the navigator
of that name, was accomplished in 1723. This strait

has since been passed by Capt. Cook, who reached the

latitude "0° 4+', the highest ever attained in thai region,
in the summer of 1773. Capt. CIcrkc, the successor of
this extraordinary navigator, in 1779, Joseph Billings,

in 1790, and Lieut. Kotzebiie, in 1816, all passed Beh-
ring's Strait ; but none of them reached the extent to
which (^ook attained. Subscfiucntiy, however, in an
investigation by land, Capt. Cochrane, we understand,
has traced the whole of the Tchuktchi Noss, and de-
termined its peninsularily.

The greater part, almost the whole indeed, of the
northern coast of Russia, between Archangel and the

Tchuktchi Noss, was traced by inlerrui)ted detail in

the years 17.^,4 lo 1740, by the Russians; and some
other researches since that period, have been accom-
plished by the same nation in the Frozen Sea.

The journry of llcarne to Copper-mine River, in

1772, and of Alexander Mackensie in 1789, to the Fro-
zen Ocean, bring us duwn to the period of the recent
voyages of Captains Ross and Parry towards tlic north-
west, and of the overland expedition ofCa])t. Franklin.

Some of the whale fishers IVer|uenting Davis' .Strait,

penetrated in the year 1817 to an unusual height into

Baffin's B.iy ; and some of the Spitzbergen whalers also

penetrated to within sight of the ice-bound coast of
East Greenland. This uncommon permeability of the
polar ices, with a representation of one of the captains,

that a great quantity of ice had disappeared out of the

polar seas, and that circumstances were very favour-

able for discovery, was the occasion, we believe, of the

recent voyages having been iinderlaken. Captain Ross,
in the year 1818, circumnavigated the Bay of Baffin,

corrected its geography, and expunged from the maps
the supposed land lying in the centre of the straits,

called James's Island. As the time allowed lo Captain
Ross did not permit him to complete the examination
of this bay, and as there appeared to the government
some reason to believe, that Lancaster Sound, of Baffin,

was an outlet into the Hyperborean Sea, Captain Parry,
well provided for wintering in these seas, was sent out
the year following for the purpose of pursuing this

supposed opening, and determining its limits towards
the west. This was accomplished in the ablest manner

;

no particular difficulty indeed occurred, until the expe-
dition reached the longitude of 1 10° west, but coming
then on the coasts of a large island, which was named
Melville Island, the ice was found gradually to ap-
proach, and ultimately to form a junction with the shore.

After eveiy exertion, and after exposing the ships to

considerable risk, advanced to the longitude of 1 12° 51'

vest, in latitude 74° 22 north, where the ice became an
in\pervious wall. The winter now beginning to set in,

they returned a few leagues to ihc eastward to a secure
plact in Melville Lland, which they named Winter Har-
bour, vhere they remained in great C|uielness and safety,

firmly iiozen up until the middle of the next summer.
Being fauly released on the 1st of .\ug. 1820, they re-

newed the attempt lo penetrate to the westward; but
after pressing with uncominon perseverance between
the ice and the coast, in a dangcious and dubious chan-
nel, as far as longitude 113° 46' 43'' west, (in latitude
74° 26' 25'') they found it impracticable lo proceed far-

ther, and therefore returned to search for a more fa-

vourable situation for pursuing the investigation. In
this, hosvever, they were not successful, the ice forming
a barrier to the westward wherever they went. They
arrived in England in the beginning of November, after

having penetrated 520 miles, or 32^° of longitude far-

ther to the westward than any former navigator in this

parallel, and discovered various barren islands extend-
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jng from Lancaster Sound to Melville Island. To the

chuin of islands llicy met with on the north side, which
were nearly continuous, the occurrence ol the opefi sea,

(wherein they made such considerable pro;^rcss to the

westward) is to be attributed. This uncommon degree

of success called for further research ; and Capl. Par)y,

whose judicious management of the people under lus

charge, whose persevering zeal in the cause had distin-

guished him as admirably calculated for such a service,

was accordingly dispatched again on a similar service,

and in a state of tlie best possible equipment, on the

8:h of May, 1821. He returned safely in the month
of October, ! 823, after two years and a half spent in

laborious though fruitless exertions to obtain a passage

through the northern part of Iludsc^n's Bay, round the

north-eastern extremity of the .American continent.

Captain Franklin, in his over-land expedition to the

mouth of the Copper-Mine River, obtained the first ac-

curate knowledge of the American coast of the Frozen
Sea. His researches were perfectly satisfactory, as far

as they extended; and it was owing only perhaps to

some unfortunate contingencies, and to the extreme
hardships he encountered, that the con)plete design of

his laborious adventure did not fully succeed; for cer-

tainly, as much was accomplished as human persever-

ance could encounter.

A portion of the eastern side of Greenland, lying be-

tween the parallels of 72° and 73° north, wc have ob-

served, was discovered by Henry Hudson in the year
1607 ; but we have no record of any person having ever
landed upon the coast, except Captain Scoresby, Jun.

nor have wc any details concerning it, excepting what
we derive from the journal and researches of this navi-

gator.* Captain Scoresby, in his annual visits to the

Greenland whale fishery, has at dilVcrent times obtained

sight of this coast, which for centuries was supposed to

be confined within an impenetrable zone of ice. In the

summer of 1822, however, the first opportunity for

minute research, compatible with the leading designs
of his voyage, occurred. He penetrated the ice to an
extent of 150 miles towards the west, as soon as it was
possible to accomplish a passage. On the 7th of June
he saw land (the east coast of tireenland) in the parallel

of 75°, and lemaincd generally within sight of it until the

26th of August. During this interval Captain Scores-

by, notwithstanding the arduous duties of his profession,

and the want of proper assistance for such a work, ac-

complished a survey of nearly the whole line of coast

from latitude 75° to 69°, consisting of an extent, in-

eluding the \ arious indentations and flexures, of near
800 geographical miles. f By this survey, it was found
that the coast was in general so totally unlike what it

is represented to be in our bcs' charts, both as to form
and position, that the greater part of the land he visited

and explored n)ay safely be considered as a new coun-
try. Various islands and inlets were discovered, and
names were given to the most striking parts of the

coast. One of the inlets was penetrated and examined
by Capt. Scoresby, with the assistance of his father, to

the depth of fifty or sixty miles. Capt. Scoresby's re-

searches towards the south were limited by the leading
objects of the voyage, otherwise he had no doubt of be-

ing able to proceed along shore betwixt the land and
the ice, had he had a justifiable motive, down to Cape

" Jownal of a Voyage to the .Vorthcrn Whale Fis/ieni,iii 1822.

f 'I'he laborious nature of this work may be judg-ed of, from tlie circumstance that Captain Scoresby's survey was founded on
about 500 bearings or angles, besides 200 or '300 more for the deviation and variation of the compass, and th.il these were taken at

50 difTcrent stations, mostly determined astronomically.

i Scoresby's .Arctic Reipons, vol. i. 42.

§ Arctic Jiegions, vol. i. p. 53—61 ; and Memoirs />ft/ie IVernerian Society, vol. ii. p. 328.
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Farewell, and had every juospect of being able to de-
termine the fate of the ancient Norwegian colonies, re-

specting wliich there is such a general and intense in-

terest.

Having now briefly traced the progress of geogra-
phical discovery within the Arctic circle, wc shall con-
clude this division of our article with a notice of the
highest advances made towards the north pole.

The first attempt to reach the north pole, of which
we have any account, was undertaken about the year
1527, at the suggestion of one Robert Thome, of Uris
tol, who proposed the scheme of the trans-polar passage
for shortening the voyage to India. 'J'hc result of this

attempt is not known. After this voyage, the passage
across the pole was successively attempted by Uarentz
in 1596, Hudson in 1607, Jonas Poole in 1610 and 1611,
Baffin and Fotherby in 1614, Folherby in 1615, Phipps
in 1773, and Buchan in 1813.

The highest latitude attained by any of these naviga-
tors, it would appear, did not exceed 31". Probably
Phipps, who penetrated to 80° 48', was the nearest to

the jjole. Some of the whalers, however, who pursue
the Mijsticetus in these frozen regions, have proceeded
still farther north. Dailies Barrington, in his discussion
of the question respecting " the proliability of reaching
the north pole," gives a number of iiistances of whaier.?

having attained higher latitudes than Phipps by several

degrees. But as his information was derived entirely

from oral communications, there is reason to believe
that most of his examples were greatly exaggerated by
the persons from whom he deiived them. The closest

approximation to the pole that is fully authenticated,

was doubtless that of Captain Scoresby, Sen. who, in

the year 1806 penetrated the northern ice, with a single

ship, as high as 81° 30' north.

|

'riie whale-fishers almost annually sail to the latitude

of 80°, or 80i°
; but the extent reached by Capt. Scores-

by, Sen. is very rarely attainable.

With a view of encouraging advances towards the
pole, government has for some years held out a scale of
rewards for navigators penetrating to certain laiittides ;

but as the first premium is offered for 83°, a latitude

much too high for the commencement of the scale, it

does not appear to have produced a single energetic
attempt.

From the great severity of the cold in the regions
beyond the 80th parallel, the mean annual temperature
being perhaps 20° below the freezing point, combined
with the observations and experience of many years,

Captain Scoresby, Jun. is of opinion that the field ice

met with in so great profusion around Spitzbergen ex-

tends (provided there be no land) continuously to the

pole. Hence he conceives, that the only access to the

pole would be over the ice ; and he several years ago
gave a memoir on the subject of the practicability of ac-

complishing the journey on sledges, drawn by dogs or

rein-deer. The feasibleness of the plan he grounds on
several examples of considerable journeys having been
performed in this manner over snow-clad land, and also

across extensive surfaces of ice, which in point of diffi-

culty appear to bear a considerable relation to the pro-

bable circumstances of the journey he proposes."§
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Sect. II.— Gfogra/i/iy.

As ihc Gcografihy of the Aiclic Regions is given

under ilicnameb of the respective lands, such at> Gueen-
LANO, SplTZBERGEN, NoVA ZeMBLA, JaN MaTEN, £cC.

we shall only have occasion, in this article, to describe

the general characters of the countries which are else-

where given in more particular detail.

The appearance, or character of the arctic portions

of the two great continents, is very different from that

of the arctic islands. In ihe formei, the mountainous

land generally subsides, and the coasts become low

and uninieresiing, and the sea adjoining shallow ; in

the latter, on the contrary, the coasts are bold and pre-

cipitous
i
the land mountainous to the very shores ; and

the seas deep. Respecting the polar lands of America,

we know extremely Utile. Excepting the discoveries

of Captain Cook, on the north-western margin of Ame-
rica, extending as high as Icy Cape; of Middleton and

Fox in Hudson's Bay, touching the Arctic circle; of

licarne and Mackenzie towards the Frozen Ocean, no

other examination, of any moment, of this extensive

tract of land hud been made, uniil the recent expeditions

under Lieutenant Franklin by land, and Captain Parry

by sea, were undertaken.

The vast extent of territory possessed by the Rus-
sians within the Polar circle, their uncommon faciliiies

for research, in having a population either national or

iribulaiy dispersed almost throughout the whole, to-

gctlier with the advaiuages afforded by the abundant

river navigations, extending far into the frigid zone,^
ought to have rendered us tolerably familiar with the

bleak and barren shores of ice-bound Siberia. But we
have not derived that information from these researches

which might have been expected The three great

rivers, the Obc, Einesi, and the Lena, each of which
descending towards the north a distance of 1500 or

2000 geographical miles, or even more, must necessari-

ly reach the sea in a low country ; while the many other

extensive rivets, though inferior to these, running in

parallel courses, describe the general descent of the

land, and the prevailing lowness of the northern coasts.

Lapland, however, has a difi'ercnt aspect; this coast,

with some of the mors considerable of the Russian pro-

montories, partakes more of the bold and rocky charac-

ter of the Arctic islands.

In our description of the Arctic islands we shall

comprise Greenland, Spiztbergen, Nova Zembia, Jan

Mayen, and other smaller islands in the Greenland Sea,

together with the land on the western side of Davis'

Strait and Baffin's Bay, and that on either hand of

Barrow's Strait, extending to the North Georgian

Islands, forming the limit of Captain Parry's western

navigation in this parallel.

Gkeenlasd, there can now be no doubt, is an in-

sulated country, consisting probably of a vast archipe-

lago of islands. Sir Charles Giesecke, who spent a con-

siderable time in the examination of the geology and

natural history of Greenland, in a manuscript chart of

the coast adjoining Davis' Strait and Baffin's Bay which
we have seen, lays down the land, not as a continuous

coast, which at a distance it appears to be, but as a

chain of islands.

And the many inlets on the west side of BaDFin's Bay,

wliicli have usually been considered as bays or sounds,

are now pretty well shown to be the straits and channels

separating these Arctic islands. Captain Parry seems
to view R' gent's Inlet, Admiralty Inlet, Pond's Bay,

Navy Board Inlet, and others on the western side of
Baffin's Bay, and near Lancaster Sound, as channels
and straits of this description. Captain Warhamofthc
British Queen, whaler, of Newcastle, was in one of
these inlets in latitude TiJ", in the year 1820, when he
was diifted by an inset several leagues up the strait,

until it began to expand to the westward. In this di-

rection it presented a clear opening, in which a few ice-

bergs were seen setting through the strait with con-

siderable velocity.

Captain Scorcsby, from his personal observations on
the eastern coast of Greenland, came to the same con-
clusion, as to the structure of the country being an as-

semblage of islands. He draws this conclusion from
the (!epth of the inlets he discoveted;—from the currents
setting up these inlets,—from the packing of the ice

upon the coast in the end of summer,—and from the

general character of the land.

The Arciic islands possess a character which is pecu-
liar to themselves. While the features that constitute

the beautiful landscape cannot be traced, the majestic

and towering cliffs, and mountainous coasts of these

islands, present innumerable specimens of the sulilime.

The stately trees, the rich foliage, and the luxuriant

verdure which exhibit such endless beauties in happier
climes, become in the polar regions altogether extinct.

Trees can scarcely be said to exist in the Arctic islands
j

but where a ligneous plant does present itself, it is of

such a stunted i^rowth, that it can scarcely be recogniz-

ed as a species of any other country, and often it is so

extremely humble in its appearance, that the eye of the

botanist can alone distinguish it from the grasses, bulbous

plants, or lichens among which it occurs.

Even the surface of the i^round has an extraordinary

outline. The eye looks almost in vain for the rounded
hill, the gentle slope, the sweeping vale : it rather dis-

cerns, in countrast to such, tremendous precipices, moun-
tain peaks, inaccessible cliffs, awful chasms, and exten-

sive dells.

Instead of the fruitful soil, and the smooth undulating

herb-clad surface seen commonly in almost every other
clime, these regions exhibit only naked rocks, or the

disintegrated ruins of mountains, or a barren imperfect

earth, not capable of yielding grain, or even useful roots ;

and a surface so rugged and so mountainous, as to bid

defiance to culture, or to yield any returns for any labour

the art of man can bestow : and in place of herb-clad

fields and rich vegetation, to which the eye of the Euro-
pean is accustomed, the polar regions present a country

either altogether void of herbage, or with such dissem-

inated or insulated tufts of vegetation, as to form no
sensible proportion to the quantity of barren rocks; or

in those places where vegetation might be looked for,

we often find the surface hid beneath abed of perennial

ices, and the valleys filled with extensive and magnifi-

cent glaciers.

Such is the most general nature of the polar islands,

which, however unproductive as to vegetation, exhibit a

grandeur of appearance peculiar to themselves. The
stupendous hills rising by steep acclivities from the

margin of the ocean to an immense height; their natu-

ral dark-coloured surfaces protruding amiH a general

burden of snow of purest whiteness, orpalcgreen ices,

constitute an extraordinary and beautiful kind of scenery.

There are particular spots, however, and even consider-

able islands, that have an aspect differing greatly from
the general characters that have been described. Thus,
among the discoveriesof Captain Parry, there are many
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islands that are low and level In their surface, and whicli

are totally void of those splendid glaciers, roniaiuir

cliffs, and sublime scenery so genera! in Greenland and

Spitzbergen.

Spitzbergcn, Greenland, the lands on the western

side of Baffin's Bay, kc. are in general mountainous;

the very name of Spiizbergen (sharp niounlains) is in-

deed characteristic of its appearance. Many of the

mountains take their rise from within a league of the

sea, and some rise from the very shore. Few tracts of

table land, of more than a league in breadth, are to be

seen ; and in many places the blunt termination of

mountain ridges project beyond the regular line of the

coast, and overhang, in prodigious precipices, the wa-

ters of the ocean.* The greater proportion of these

countries consist of groups of insulated mountains, sel-

dom disposed in chains, or in any determinate order.

Their forms are various; but the rnost prevailing have

conical, pyramidal, or ridged summits; sometimes ihey

are round backed ; but more frequently terminate in

points, and occasionally in acute peaks, not unlike

spires. Many of the precipices in Greenland, Spiizber-

gen, Jan Mayen, 8cc. are from 1000 to 1500, or even

2000 feet perpendicular; and numbers of the moun-
tainous peaks are upwards of 4000 feet in elevation.

Among such mountains, the valleys sometimes descend

between each to within a few fathoms of the level of the

sea; so that the whole elevation of the mountain is

seen, and the whole fabric becomes an insulated and

distinct object. The base of some of these insulated

mountains of the greatest elevation does not exceed a

square of two or three miles. The points formed by

the tops of some of the highest mountains in Spitz-

bergen, are so fine, that an observer cannot discover a

place on which an adventurer, attempting the hazar-

dous exploit of climbing one of the summits, might
rest.t

Among the mountains of Spitzbergen there are some
remaikable for the symmetry or regularity of their

form. Besides regulaily proportioned four-sided pyra-

mids, there are some mountain crests of extraordinary

beauty. These consist of pyramids of stairs or steps of
gigantic magnitude, each step diminishing on all sides

with such striking regularity, as to convey the idea of
the beautiful superstructure being the work of an. J On
the north side of Barrow's Strait, the cliffs, which are
mural precipices of 500 or 600 feet, present a buttress-

like structure, of an appearance equally artificial, as

those mountain crests of Spiizbergen, which gives them
a beautiful and imposing chaiacler. And a similar, but
much more magnificent, structure occurs on the south
side of Scoresby's Sound, on the east of Greenland.
" The mountains facing the north are in general distin-

guished by numerous parallel, horizontal strata or beds,
forming ledges not unlike steps, on a gigantic scale,

which strata are distinguished from the rest of the dark-
coloured precipitous surfaces, by fine white lines of
snow, that give the whole crest a beautiful as well as
extraordinary appearance."§

Matiy of the mountains of the Arctic islands are in-

accessible to man. The steepness of the ascent, and
the loosetiess of the rocks, with the nutnerous lodg-
ments of ice in the sides of the cliffs, constitute, in many
places, insurmountable obstacles. In attempting any of
the steeper ascents, it is a matter of prudence to mark
every step with chalk, otherwise the adventurer will

* Scoresbj's Arctic Regions, i. 94.

^ Ibid. i. 99. I'an y's Votiugc, p. 266.

fi
Scoresby's Arctic Jiegions, i. 100.

perhaps find himself dangerously involved amid eleva-
ted i)recipices and terrific dells. Several persons have
perished for the want of this precaution. When Ba-
rentz and Hecmskirkc, in their voyage of discovery to-
wards the north, were at Cherie Island, some daring
fellows among ilie seamen climbed a steep mountain iti

search of birds' eggs, where they unexpectedly found
themselves in a most perilous situation : for, on turning
to descend, the way by which they had attained the
sumtnit presented a frightful assemblage of pointed
rocks, vertical precipices, and yawning chasms. On
attempting to re-trace their steps, they became inorc
and niore bewildered among the rocks. At length, after
suffering much anxiety, and being in great peril of their
lives, they succeeded, by mutually assisting one ano-
ther, in effecting their extrication from the dangerous
situation into which their thoughtless daring had led
them.

II

The iceberg-, or polar glacier, is met with in almost
all the Arctic islands, and is one of the most interesting
objects which they afford. The most conspicuous are
those occupying confined valleys, or ravitics, opening
towards the coast. They commonly rest on an iticlined
plane, bounded by hills on the sides, and ascending to
a mountainous height in the back ground. In most
cases the icebergs terminate at the margin of the sea
with a precipitous crest, rising to 200, 300, or 400 feet
elevation; but in some sheltered situations they pro-
trude beyond the beach into deep water, and being then
capable of large dismemberments, give rise to those
extraordinary islands of ice found afloat in such abun-
dance in Baffin's Bay and Davis' Strait. The breadth
in frotit of these glaciers is often upwards of a mile ;

some extend to ten miles or more ; and many of thcni
climb the mountains in the back ground to the height
of 2000 or 3000 feet.

Icebergs have a similar origin to the glaciers of Eu-
rope. These being invariably formed between the line
of fier/ielual freezing and the line of occasional freezing,
and the interval between these lines being greatest in

high latitudes, we see why the belt of icebergs in the
Arctic regions is of such extraordinary breadth, extend-
ing indeed from the summit of the highest mountains
into the very bed of the sea. They are the produce of
sleet and snows, augtnented under particular circutn-
stances by rains and fogs : a partial solution of the snow
being necessary to consolidate it into ice.

The precipitous crest of icebergs has a glistening
uneven surface, of a greenish grey colour. The upper
surface, in summer, is rough and furrowed; in winter
it is buried under a smooth expanse of snow. The ice

of these glaciers is hard and solid : considerable beds of
it are met with as transparent as glass.

The coasts of the Arctic islands exhibit a scenery
v/hich is novel and interesting. Innumerable moun-
tainous peaks, ridges, precipices, or needles, arc seen
rising immediately out of the sea to the height of 2000,
3000, or 4000 feet; while snow and ice in striae, or

patches, occupy the various clefts in the sides of the

hills, cap the mountain summits, or fill with extended
beds and mighty glaciers ifie most considerable valleys.

There is, indeed a kind of majesty not to be conveyed
in words, in these extraordinary accumulations of snow
and ice in the valleys, and in the rocks above rocks and
peaks above peaks in the mountain groups, which ap-

pear above the ordinary elevation of the clouds, and

t Ihid. i. 97.

^ Scoresby's Voi/a^e to Grecnlamlin 1822, p. 219.
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cxUiul to llie utmost limit of vision ; and when you

approach the shore under the impenetrable obacuriiy of

a summer fog, and the fug happens to disperse, as is

oficn the case like the drawing of a curtain, then these

intircsling lands, exhibiting a strong contrast of light

and sliadc, heightened to the utmost elxent by a cloud-

less atmosphere and powci I'ul sun, burst on the senses

in a brilliant exhibition, resembling the production of

magic.'
'l"o this strong contrast of the light reflected from the

snow, and the deep sbiide of the dark coloured rocks,

is to be aiiiibulcd a remarkable deccpiion observed in

the apparent distance of the land. Any strangers, how-
ever well actpiuintcd with other countries, must be com-
plctily at a loss when making the first attempt to esti-

mate the distance of any of (he bold Arctic lands. When
at the distance of twenty miles, it would be no diflicult

mailer, in situations where the deccpiion is the most
considerable, to induce even a judicious stranger to un-

dertake a passage in a boat, from a belief thai he was
within a league of the shore. At this distance indeed,

of twenty miles, the portions of rock and patches of

snow are as distinctly and strongly marked as would be

expected at a hfth part of the same distance.

f

i'rom the great height of ihese lands, and the bril-

liant manner in which the mountains arc sometimes il-

luminated, many ol the coasts may occasionally be seen

at the distance of filly or sixty miles; and some parti-

cular mountains fully double this distance. In such
cases, any extensive snow-clad surface shines vviih the

brightness of the full moon, and exhibits a colour and
appearance very similar to the resplendent face of that

luminary.

Sect. III.

—

Hijdrografiliy.

Wc arc little acquainted with the hydrography of the

])olar regions in general, as the greater pan of the sur-

face of the sea is covered by an impenetrable body of

ice. Wiih respect to the Greenland sea, however, which
forms the most considerable proportion of the naviga-

ble part of the frigid zone, we are tolerably familiar;

and also with that of Davis' Strait and Baffin's Bay.
'l"he Greenland Sea includes the whole extent between
Greenland and Nova Zembla, a breadth of 1400 miles,

and from the parallel of Cape Farewell to an unknown
distance towards the pole. In this sea the nearest ap-

proaches to the pole are made.
The Arctic seas are less salt than those of other re-

gions. The average specific graviiy of tropical seas is

about 1.028!!,:t and of the Greenland sea about 1,026S.§

'l"he average quantity of saline matter in the latter is

about 3.68 per cent. The difference in the saline con-

tents of the .Vrctic and tropical seas is \ciy trifling: the

general uiiiformily may be allributcd to the perpetual

1 irculation by currents which takes place in the waters

of the main ocean. In more confined seas, however,
where the same exchange of waters does not take place,

we find the si)ccilic graviiy greatly reduced. Thus,
while the lowest specific graviiy observed by Mr. Scores-

by in the Greenland sea was 1.0254, which occurred in

latitude "8" 34', Cajji. Ross, in Baffin's Bay, found it so

low as 1.020; and Capt. Parry, near Melville Island,

found it still lower, being little more than 1.0 1.

The water of the main ocean is well known to be as

transparent and as colourless as that of the most pure

springs, and it is only when seen in deep seas that any
certain and unchangeable colour appears. The prevail-
ing colour is uhra-marine blue, dill'ering but a shade
from the colour of the almosphcru when free frouj ob-
scurity. But in many parts of the polar seas the colour
changes to olive green, :;n(l the water becomes exlremely
turbid. Henry Hudson, the Arctic navigator, was per-
haps the first who noiiced ihis circumstance, in the year
1607. Captain I'airy and (,'aptain .Scoresby obstrvi^d
the same. Hudson attributes the turbid green colour
to the inllucnce of the ice; and Capt. Parry, on first

seeing brown-coloured water in Davis' Slrait, consider-
ed it as produced by an admi.xture with rain water. The
true cause, however, of this turbidity and change of

colour, was discovered by Mr. Scoresby to arise from
an innumerable quantity of minuie medusae and animal-
cules conlained in the water. He found that a cubic
inch of the olive-green water conlained about 64 uiC-

dusx. In this proportion a cubic mile would conlaiii

about 23,888,000,000,000,0001 The sea where this wa-
ter occurred was above a mile deep; but supposing
these animals lo extend only to the depth of 250 fathoms,
the above number of one species of animal would still

occur in a space of two miles scjuarc,—a number, which
Mr. Scoresby calculates would have required 80,000
persons, to have started at the creation of the world, lo

have completed ihe enumeration at the present time.||

" What a stupendous idea this fact gives of the im-
mensiiy of creation, and of the bounty of divine Provi-
dence, in furnishing such a profusion of life in a region
so remote from the habilalions of men 1 But if ihe num-
ber of animals in a sp^ce of two miles square be so
great, what must be the amount recjuisite fur the disco-

loration of the sea, through an extent of perhaps twenty
or thirty thousand square miles ?"t
These animals, Mr. Scoresby observes, are not with-

out their evident economy, as on their existence possi-

bly depends the being and preservation of the whole
race of mysticcle, and some other species of cetaceous

animals. For the minuie medusae apparently afford

nourishment to the sc/ii^, actinue, caricri, helices^ and
other genera of Molusca and Aptera, so abundant in

the Greenland sea, while these latter constitute the food

of several of the whale tiibe inhabiting the same re-

gion : thus producing a dependent chain of animal life,

one particular link of which being destroyed the whole
must necessarily peiish.**

Besides these medusa;, the Arctic seas abound with

other still smaller animals. In two or three instances,

Mr. Scoresby has met with extensive patches and streaks

of the sea of a yellowish green colour, having the ap-

pearance of an admixture with flowers of sulphur or of

mustard. These occurred near the east coast of Green-
land, in the ])arallels of 70° and 73° north. Suspecting

the colouring matter to be of an animal nature, Mr.
Scoresby examined some of the water by a powerful

microscope, wiien his conjectures were confirmed by
the discovery of animalcules in immense numbers. The
larger proportion of these, consisting of a transparent

substance of a lemon yellow colour, and globular form,

appeared to possess very little power of motion ; but a
]iart, amounting perhaps to a fifth of the whole, were in

continual action. Some of these Ijeing seen advancing

by a slightly waving motion, and others spinning round

with a considerable celerity, gave great interest and

liveliness to the examination. But the progressive mo-

• atretic liegiona, i. 110.

^ Scoresby's .ircrfc Hegions, i. 182.
t Ibid. i. in.
f Ibid. i. 179.

i Ellin. Phil. Journal, p. 162.

^ Ibid. i. 180. •• Ibid. i. 180.
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lion of ilie most aciivc, however distinct and rapid it

inight appear under a high nia3:nifying power, was in

reality extremely slow, for it did not exceed an incli in

three minutes. At this rate, they would require 151

days to travel a nautical mile. The condur, it is gene-

rally believed, could fly round the globe at ihe equator,

assisted by a favourable gale, in about a week ; these

animalcules in still water, could not accomplish the

same distance in less than 8935 years!

The vastncss of their numbers, and their exceeding

minuteness, are circinistanccs discovered in the exami-

nation of these animalcules of uncommon interest. In

a drop of ihe sea water, examined by a power of 28.22 t

(magnified superficies,) there were fifty in number on

an average, in each square of the micrometer glass of

.ji^th ol an inch in diameter; and as the drop occu-

pied a circle on a plate of glass containing 529 of these

squares, there must have been in this single drop of wa-
ter, taken from the surface of the sea, in a place by no

means the most discoloured, about 26,-t50 animalcules.

Hence, reckoning sixty drops to a drachm, there would
be a number in a gallon of water, exceeding by one-

half the amount of the population of the whole globe!

How insignificant, in point of numbers, is man ! What
a conception does it give us of the minuteness of cre-

ation, when we think of more than 26,000 animals liv-

ing, obtaining subsistence, and moving at their ease

without annoyance to one another, in a single drop of

water ! The diameter of the largest of the animalcules

was only the two thousandth of an inch, and many only

a four thousandth. The army which Bonaparte led

into Russia in 1812, estimated at 500,000 men, would
have extended in a double row, or two men abreast,

with two feet three inches space for each pair of men, a

distance of 106^ English miles; the same number of

these animalcules, arranged in a similar way in two
rows, but touching one another, would only reach five

feet two inches and a half! A whale requires a sea, an
ocean to sport in ; about a hundred and fifty millions

of these animalcules would have abundant room in a

tumbler of water !*

In regard of temperature, the polar seas present some
remarkable facts. In situations where the sea is per-

petually covered with ice, and where the mean tempera-
ture of the atmosphere is below 20°, the temperature of

the surface of the sea, it might be reasonably expected,
would be about the freezing point in all seasons. This
is no doubt generally the case ; but there are extraordi-
nary exceptions, for in some situations of this descrip-
tion, in the keenest frosts, and in the midst of ice, the

temperature of tlie sea, as high as the "6ih or 78lh pa-

rallel, is sometimes 8 or 10 degrees above the freezing
point.

A circumstance equally extraordinary in the tempe-
rature beneath the surface, was discovered by Mr. Scores-
by in the Spitzbergen sea. He found, by a series of
experiments commenced in the year 1810, that in lati-

tude 76° to 80°, longitude 10" east to 0°.10' west, in

situations where the surface temperature was about 29'

on descending fitly fathoms, it was often 3°, and in

some instances 5° higher; and in latitude 80°, at the
depth of 120 fathoms, the temperature was 36°. 3, while
at the surface it was only 29°. 7. In one experiment, at

the depth of 4380 feet, the temperature was 37°, and in

another at the depth of 4566 feet, it was 38°, the tem-
perature at the surface being 29° and 32°.

t

In other parts of the globe the tempcrauirc is almost
invariably found to diminish on descending. Within
the troi)ics, in the Atlantic, the diminulion of heat, on an
average of 39 observations by Dr. Horner, was 19°. 1 of
Fah. for 68 fathoms; but in several instances the dif-

ference was upwards of 25°. t In the temperate zones,
the diminution of heat is less considerable, but still very
apparent; and even in Baflln's 15ay and Harrow's Strait,
so hii;h as the 7Uh or 75th degree of latitude, a fall of
temperaiurc was found to take place beneath the sur-
face.

The depth of these seas corresponds, in a consider-
able degree, both in irregularity and (|uantily with the
height of the Arctic lands. Hence the commonly re-
ceived opinion, that where a coast is mountainous or
precipitous the sea which washes it is deep; and that
where the land is low the sea is shallow, obtains a gene-
ral confirmation. There are many exceptions to the
law, indeed, but not a suflRcient number to render the
general f\ict at all questionable. Thus between Spitz-
bergen and tireenland, where the coast on both sides is

high and mountainous, we find the sea at a distance
from laiid generally unfathomable. Mr. Scoresby
sounded in this sea several times with 4000, 5000, 600'),
and in one instance with 7200 feet of line, without find-
ing bottom; and in the comparatively narrow sea of
Baffin's Bay, Captain Ross found a depth of 1000, 1005,
1050, and 1070 fathoms, at the respective distances only
of 6, 21, 24, and 9 miles from the land. In the " Polar
Sea," on the other hand, near the North Georgian
islands, where the land is generally low. Captain Parry
found the sea proportionally shallow. In the sea on the
north of Russia, where the prevailing character of the
land is low, the soundings are also shallow.
The effect of the pressure of the sea at the great

depths to which some have sounded, is remarkable.
Mr. Scoresby made a number of experiments on the
comparative impregnation of blocks of various kinds of
wood, of diflferent forms and magnitudes, by sinking
them to various depths from 2000 to 7000 feet. At the
depth of about 2000 feet, each kind of wood became
specifically heavier than water ; and at the depth of 6348
feet, each kind was found to have gained from 106 to 16)
grains per cubic inch in weight. The largest pieces of
wood gained the most in weight. A cube of ash of four
cubic inches solid content, gained 145 grains per cubic
inch; a cube of the same wood of half the bulk, gained
137 grains; and cubes of an inch, at different depths
above 2000 feet, gained from 127 to 135 grains in weight.
But these effects ate not surprising, when we consider
the enormous pressure to which the pieces of wood
were subjected. The weight of a column of sea-water
6348 feet high, without allowing for the compression,
being 2823 lb. or 25 cwt. 23 lb. on one square inch of
surface: hence the largest cube made use of in these
experiments, though only ItW inch in diameter, must
have been compressed with a force exceeding 19 tonsI§
The whale is frequently known to descend in these seas

to the depth of 800 fathoms, or upwards, at which depth,
(the animal exposing about 1540 square feet of suiface,

where the weight <if water is about 1 37i tons per square
foot.) it must be exposed to a pressure of more than two-

hundred thousand tons,—a pressure wliicli, we are in-

formed, exceeds the weight of sixty of the largest ships

of the British navy, when maimed, provisioned, and fit-

ted for a six months cruize !||

• EfUn. Phil. Jovrn. \v. p. 111. f .Account of Avclic Iti-^mu, i. 187.

t Ur. Horner's remarks on the specific gravity of sea water, Eilin. Phil Jouvn. vi. 161.

^ Account ofthe Arctic Jie^ioim, vol. 1. p. 203. || Arctic Jie^ions, ii. 250.
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By the influence of currents, the waters of the Arctic

seas are mixed wi;h those of the Atlantic, and probably

circulated through the greater part of the ocean. The
prevailing current in the Greenland sea is towards the

south-west, with a velocity of five to twenty miles per

day.* In Baflin's Bay it generally sets to the south-

Avard. Along the northern face of the European and

Asiatic continent, it is chiefly to the westward. And
in the Icy Sea, about Behring's Strait, it is towards

the north-east, with a velocity, as observed by Lieute-

nant Koizebue, of near two miles and a half an hour.t

But many of these currents are superficial. While

the upper waters of the Greenland sea are setting con-

stantly to the south-westward, an under stratum is pro-

bably setting the contrary way. On what other suppo-

sition are we to account for the warmth of the lower

water near Spitzbergen, where the mean temperature is

so far below the freezing point? It is, therefore, highly

probable, that a branch of the Gulf Stream, which is

known to set towards the Orkney Islands, may extend

its course to the coast of Norway, and be from thence

deflected towards the north, until it is at length over-

run by a stratum of water, that, though colder, may be

specifically lighter.

Such a transfer of the cold waters of the Arctic zone

and the warm waters of the south, is one of those beau-

tiful instances of beneficence, which the economy of the

globe in so many particulars piesents. By this trans-

fer, the polar seas are preserved above the freezing

temperature, which prevents the whole mass of water

from becoming a solid bed of ice; while, on the other

hand, the excessive heal which the sea within the tropics

would otherwise attain is greatly reduced and moderated.

We see, therefore, why the Greenland sea, in the meri-

dian where this warm submarine current ascends, is

navigable to a greater extent towards the pole than any

other part of the globe; we also see why the superficial

Gulf Stream brings light floating bodies across the At-

lantic to the British shores, while at the same time the

deep current out of the Greenland sea at Baffin's Bay,

carries icebergs and other heavy bodies to the south-

ward along the American coast ; and we also have an

explanation of the coldness which prevails at great

depths in tropical seas, and the warmth at like depths

in the Greenland sea. We likewise see why the food of

the whale, consisting of animals having little locomotive

powers, is not dispersed into southern seas, these little

creatures probably possessing sufficient instinct to sink

to a considerable depth in the sea when they are carried

beyond their natural place of habitation, by which they

roust be returned to their former station by the reverse

action of the lower current.

Sect. IV.—Ice.

Beyond the 72d degree of south latitude and the 82d

degree of north latitude, we have no satisfactory account

of any navigator having ever penetrated. The obstruc-

tion hitherto met with has not been land but ice. The
extent of impenetrable ice is not similar in both hemis-

pheres, nor does the margin of the polar ice describe

any parallel of latitude, or even any regular curve. The
highest attainable latitude is on the west coast of Spitz-

bergen, where the whale fishers annually reach the 80th

or 81st degree. The next highest latitude open to navi-

gators is in Baffin's Bay, where, almost every summer,
the 76th or 77th parallel is accessible. On the coast of

Nova Zembla, and near Cape Ceverovoslichnoi, a simj»
lar height, it ajipcars may be attained. In all other si-

tuations yet known, little advance can be made beyond
the latitude of 72'' or 7:^°. From careful inspection of
the line of impermeable ice, it would appear, a space
containing near a million of scjuare miles about the
northern pole, and a million and a half or more around
the southern pole, is totally unknown, being rendered
inacc cssible to navigators by an hitherto insurmounted
barrier of ice. Some description of this ice will now be
given.

Several diff'erent kinds of ice occur, distinguished by
their thickness, elevation, extent, &c. Some of theseit
may be useful to define.

An iccberff, or ice mountain, is a large insulated peak
of floating ice; or a glacier, occupying a ravine or val-
ley in an arciic country.

K field is a sheet of ice so extensive, that its limits
caniioi be discerned from a ship's mast-head.
A Jloe is similar to a field, bui smaller, inasmuch as

its extent can be seen. This term, however, is seldom
applied to pieces of ice of less diameter than half a mile
or a mile.

Drift ice consists of pieces less than floes, of various
shapes and magnitudes.
Bay ice is that which is newly formed on the sea.

A humtnock is a protuberance raised upon any plane

of ice above the common level.

A calf is a submarine hummock.
A liuck is a compact body of drift ice, of such a mag-

nitude that its extent is not discernible.

A tiatch is a collection of drift ice or bay ice, of a cir-

cular or polygonal form. In point of magnitude, a pack
corresponds with a field, and a patch with a floe.

A strei.im\% an oblong collection of drift ice, the pieces

of which are continuous.

On the freezing of sea-water the greatest part of the

salt it contains is deposited, and the frozen mass, how-
ever spongy, contains little or no salt but what is natural

to the water filling its pores. The ice at first formed on
the sea is generally very porous; but, as it increases in

thickness, it attains considersble solidity, and on being
washed in fresh water, and allowed to drain, is found to

be quite free from salt.

Bay ice, fields, and floes, arc formed upon the sea.

The production of bay ice, which may take place in a

few hours, is often observed ; and its increase, until it

attained the thickness of seven fett4 has been witness-

ed. But the formation of fields, which requires per-

haps many years, and takes place in situations not ac-

cessible to navigators, has not been, seen completed.

Some fields, from their appearance, are evidently de-

rived from the cementation, by the agency of frost, of

the pieces of a closely aggregated pack; but the most
considerable masses appear to be generated either in

extensive bays, or in openings of the far northern ice.

These are first derived from the waters of the ocean,

but, it is highly probable, that they are indebted for a

considerable portion of their superstructure, to the an-

nual addition of the whole or part of their burden of

snow. Icebergs, on the other hand, appear to be in

general derived from the glaciers generated on the land

between the mountains on the sea-coast, and are conse-

quently the product of snow or rain water. But some
icebergs may possibly be formed in narrow coves, and

deep sheltered bays, in any of the polar countries, where

the set of the current, or prevailing winds, has not a

• Arctic tleffiotis, i. 4. t Barrow's Voyages into theoretic Regions, p. 835. i Parry's Voyage.
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tendency to dislodge them. And it is not improbable,

that a continent of ice-mountains may exist in regions

near the poles yet unexplored, tlie nucleus of which may
be as ancient as the earth itself, and its increase derived

from the sea and atmosphere combined.

The sea is liable to freeze, in sufficiently low tempe-

ratures, not only near land and in still water, but on the face

of the northern ice, where it is exposed to the swells of

the Atlantic. Its extension in such situations is liable to

be checked by strong winds, bringing a heavy sea in

amongst it; but even under such circumstances it has been

observed to increase to such a thickness, as .o be capable

of stopping the progress of a ship with a brisk wind. Ice

thus formed is reduced by the motion into small masses,

which, bting hustled together, become rounded, and have

their edges turned up in resemblance of cakes. These
masses have, in consequence, obtained the name nfpaticake

ice. At the first these cakes are extremely small ; but, as

they acquire thickness, a number of them combine to-

gelhc, and form larger cakes; these, again, form to still

larger masses, until they attain the breadth of several feet,

or even yards. In calm sheltered situations, on the other

hand, the product of the bay ice is in extensive unbroken
sheets of a smooth and regular surface.

The ice of fields and of bergs is the most transparent. It

occasionally resembles the purest crystal, and has been
constructed into lenses capable of burning wood, firing

gunpowder, and melting the more easily fusible metals.*

Though new ice and that of fields or bergs differ very

considerably in appearance; the former being white, partly

opaque, and the latter blackish, or, when in large masses,

greenish, and transparent; yet the density of all kinds is

very nearly equal.

The highest specific gravity observed by Mr. Scoresby,

in a number of careful experiments, was 0.925, and the

lowest 0.915; snow-water, temperature 32°, being l.OOO.

But, compared with sea-water, from the coast of Spitzber-

gen, temperature 35°, the specific gravity of ice is 0.900

and 0.894. As such, when ice is afloat in the sea, the

proportion above to that below the surface,,must be 1 to

8.2. t For every solid foot of ice, therefore, which is seen

above water, in a mass floating in the sea, there must be
at least eight feet below. A cubic inch of compact ice

weighs 231.5 grains, and a cubic inch of sea-water at a

freezing temperature, (specific gravity 1.0264, being the

average of the Greenland sea,) weighs 259.58 grains; the

weight of ice being to the weight of sea-water as S to 8.97

or 8 to 9 nearly.

The ice usually first met with by navigators is drift ice,

or bergs; fields and floes are generally found in the interior

ice, slieltcred from the action of any swell.

Drift-ice occurs of almost every variety of size, thick-

ness, and possible shape. At a little distance from the

main ice, there is usually a quantity of scattered fragments,
the ruins of large masses, in a state of dissolution by the

washing of the sea. Though of a description not to be com-
pared with the beautiful extent and appearance of fields,

or the grandeur of ice-bergs, yet the drift-ice is an object
of much interest, and particularly on account of the infi-

nite variety of curious and amusing shapes which it as-

sumes. The most remarkable of these are formed in

pieces, where, on snnall separate bases, arc reared pro-
digious blocks of ice, the original production of enormous
pressure ; but from the detrition of sea-water, in high
winds and heavy swells, these perhaps shapeless and unin-
teresting masses become such exact resemblances of ani-

mals, or works of art, that they force themselves on the
attention of the most vulgar and incurious. Resemblances
of bears, sometimes elevated on pedestals, antique tables,

surrounded with fringes of large stalactites of crystalline

ice, collossal busts, resembling the monuments of I'.aster

Island, vases, heads of different animals, and various
pieces of almost perfect statuary, arc not unlVcqueutly
seen ; and tables, or roofs, of vast magnitude, supported by
Ionic columns and Gothic arches, the former consisting of
capitals with ovalo, astragal, and other mouldings, and
portions of the shafts founded on bases rendered invisi-

ble by submersion in the sea,—with other architectural

forms of astonishing precision, have been observed by ad-

venturers to the polar seas. Some of these figures are

occasionally reared to the height of forty or fif'y feet ; and
some of them have been calculated to weigh 200 or 300
tons. The architectural specimens seem the most extra-

ordinary, as, in an infinite variety of shapes, the forms of
animals and simple works of art must evidently occur
occasionally; but the occurrence of Ionic coUmins, with
regular mouldings, might be questioned, were we not able
to account for their formation. A mass of ice of this

description, which was recently seen in the Greenland sea,

consisted of an immense table of ice, supported on a sub-
marine base, by round columns, with excellent capitals and
regular mouldings. Its formation is thus described by the

person who saw it, and made a drawing of it at the time,
for which he had ample opportunity, as the ship lay nearly
becalmed near it for a considerable interval. It was a vast

block of ice, perhaps 140 feet long, (the part above water,)

and 15 broad. The base, which was invisible, was proba-
bly much more extensive. The table, or roof, consisted of
rough fractured ice, covered with snow ; the columns
were of solid grey ice, and the arches between, of six or

eight feet elevation above the water, and perhaps ten feet

span. The columns were three in number. The origin-

al form of this mass, it is presumed, was that of a high,

irregular, but flattish hummock, raised upon a large and
ponderous base. It had been exposed to a considerablo

sea, by which the roof had been greatly undermined on all

sides, and at length perforated in two places, a circum-
stance which often occurs. As detached pieces of ice

frequently turn round, as on a centre, by the action of the

wind, waves, and other pieces in passing them, the irregu-

lar blocks supporting the roofof this piece of architeciure,

appeared to have been rounded by uniform attrition, whilst

revolving so as to form these blocks into three columns.

After this was accomplished it had got into smoother sea,

but had yet been subjected to the action of a sliglitly ruf-

fled surface, so as to hollow out the columns near the le-

vel of the sea; but some part of the roof being too much
undermined, had been broken off, by which the centre of

gravity was changed so as to raise the columns and roof

about six or eight inches. The sligjit waves now operat-

ing in a different place would reduce the columns below,

more than they were above, and consequently leave a

• Seoresby's Arctic Ilegions, vol. i. p. 232.
\ As this result dlfl'ers very materially from the experiments made in the recent voyages of discovery, it may be necessary to sta'c, tli.it

Mr. Seoresby's metbod of obtaining the specific gravity of ice, w.^s by weighing the ice in se.a-water, at a freezing tompcralure, u ben bunk

by a piece of metal, and tlien weighing it in air. Tlie difference between the weight of tlie ice in water, witi) the load atiacbed, and
the weight in water of the load singly, showed the difference between tlie weight of the ice and an equal bulk of water; consequently,

this difference, added to the weight ofthe ice in air, afforded the weight of an equal bulk of water ; and the comparison of llie two latter

weights gave, in the usual way, the specific gravity of the ice. (See Account .trctic Iiey:ions, vol. i p. 82.) The method employed in

the discovery vessels, on the other hand, was by cutting a piece of ice in the form of a cube, and measuring the proportion above water
when afloat. The discrep.incv of the results shows the inaccuracy of the process.
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moulding; a second loss of weight from the roof, which

is conlinually happening in sucl\ kinds of ice, would ele-

vate Ihc roof a few inclies more, and give rise lo a second

movilding. In this way. or somewhat in this way, there is

no doubt but the piece of ice in iniction had been sculp-

tured into the remarkable form ilua it bore.

The consiriiriion of llie table, a form that likewise fre-

quently occurs, admits of an easy expl-inalion. In this

kind of figure, the slalk is often elegantly formed, and

perfectly circular. The detrition of the sea, lo which it

is exposed, washes away the ice above the level of the

wattr, and mu. ermines the top. The occasional revolu-

tion of the mass, mean while, exposes every part progres-

sively to the action of the waves, and thus pioduccs a

stem ol a cylindrical form. When these tal)les become
too heavy for ihe diminishing stem, the top breaks olf,

and leaves the ruin of the former siruciuie an uninter-

esting and perhaps shapeless mass.

Drifl ice is, in general, merely the ruins of larger mass-

es; it is, therefore, necessaiy that we should give some
description of fields and Hoes, the source from whence

drifl ice is chiefly derived. Occasional masses, indeed,

are the fragmtnis of icebergs, but by far the greater pro-

portion is the product of field ice.

Ice fields are common in tiie Greenland Sea. They occur

there in immense numbers, ami of vast magnitude. On
inspection from a ship's mast-head, they appear to be in-

terminable sheets of ice. They are often met with of the

diameter of 20 or 30 miles ; and, when in a state of such

close combination that no inierslice can be seen, they

sometimes extend to a length of fifty or even a hundred

miles. Their edges, from fre(juent contact with one

another, arc often rugged, blulV, and huinniocky. The
margin is a zig zag or waving line, full of indentations

and projecting points. The surf.icc of some fields is, here

and there, regular and smooth, fur an extent of thousands

of acres; but most commonly it is diversified with numer-

ous hummocks, either insulated or forming ridges and

chains. The hummocks often reach the height of 30, 40

or even 50 feet. The average thickness of heavy fields

may be stated at about 20 feet, though some are considera-

bly thicker, and formed of the most solid ice. The gene-

ral appearance of a heavy field of ice is bold, striking, and

picturesciue, particularly early in summer or spring, be-

fore the melting^ of the snous ; but aficr the commence-
ment of the rains and logs of July, the sharp elevated

hummocks become rounded and reduced, the snow wastes

from the surface, and replaces the elegant whiteness with

patches of naked ice and puols of water, and in many
fields exhibits a disagreeable dirty suiface, arising from a

deposition of mud or earth, which had been concealed by

the covering of snow. Thus the fields met with near the

arctic circle appear, about the end of summer, to be rapidly

wasting ; but those of high latitudes, not being subjected

lo such a high temperature, are probably little leduccd.

Indeed such uf the water as remains on these fields, to-

gether with all the snow that escapes dissolulion, adds,

by its conglacialion on the return of frost, lo the thick-

ness of the field. The picturesque quality of icQ-ficlds

aiisesfrom the numerous and diversified form of the hum-
mocks— from the brilliant covering of snow, delicately

shaded with blue in every cavern and recess—together

\Tilh the prodigious extent of iheir surfaces, and the con-

trast they form with the darkness of the adjoining waters.

Ice-fields, notwithstanding their vast extent of surface,

dnd deep immersion in the sea, are liable to a variety of

motions depentieat on currents, winds, and the contact of

other ice. Currents are sonacUmes so extremely super-

ficial, that bodies floating at difTercnt depths will be dif-

ferently affected by their infiuence ; thin ice wdl be carried
by them with considerable speed, while thick or heavy
ice is not sensibly moved by them. Most generally, how-
ever, the action of currents extends beyond the d'.-pth at

which field-ice floats, and consequently operates on all

kinds of ice of this and inferior thickness in a uniform
maimer. The inlluence of the wind over ice, however, is ex-

tremely unequal. The heaviest fields obey its impulse ; and
all ice acquires a motion, which increases as the thickness

of the ice diminishes. Besides the motion in the direction

of the wind, largo sheets of ice arc subject to a revolving

motion, arising from the pressure of ihimier ice, or ice

having a greater velocity on the sides. And every kind
of motion is modified by the ditnensions and form of the

mass of ice, the largest pieces drifting the slowest, and
pieces of a circular form, or having equal diameters, the

most directly lo leeward. A long slip of ice seldoins

moves in the way of the wind, unless its axis happen to lie

parallel lo, or directly across the course of the wind. But,
like a ship, being inclined lo move in the line of its longer
axis, its true course is always found between that line and
the direction of the wind.

These vat ious motions of the ice prevent it from drift-

ing quietly in a body. They give rise, therefore, to par-

tial separations and openings, and fiequently bring the

largest masses into contact. When fields that have dif-

ferent motions thus meet, they perhaps come in contact

with a velocity of more than a hundred feet per minute,
and produce a most tremendous shock. The effect of im-
pulsion, indeed, from a body calculated not unfrcquenlly

to weigh more then ten thousand millions of Ions, is

scarcely within the power of imagination to conceive.

The weaker field is crushed with a frightful noise ; some-
times the destruction is mutual ; pieces of huge dimensions,

and of the weight of many hundreds, someiimes thou-

sands of tons, are piled upon the top, while similar masses
are forced underneath. All intervening substances are, of

course, either crushed to atoms, or buried in the ruins of

the opposing fields. When the ships of ih.e wliale-fishers,

who, for weeks and months together, during storms and
the densest fogs, brave continually these dangers, get un-
fortunately involved between these opposing fields, their

destruction is inevitable. Sometimes ihcy are crushed to

pieces,—occasionally they are diviiled in two, the deck
and masts li'om the hold—perhaps tliey are cast, like one
of the hummocks, upon the suiface of the field—or sunk
and forced beneath, and curried inmiedialely out of sight.

By such irresistible pressure, ships to the amount of 15

or 20 have been crushed in one season. As it will tend

to illustrate the subject, we shall give a description of one

of these calamities which overlook the whale-fishers who
were pressing into Baffin's B.iy in the year 1S19.

These ships, endeavouring to penetrate betwixt the

land ice and contiguous iloes to the westward, were en-

veloped by the closing of the ice. For their security they

were all lodged in the land ice in docks, or lanes sawed

out of the ice. The Samuels, of Hull, among several

others, was thus silualetl, in a dock 340 yards from the

etlge, which had bi.'en cut with imiucnse labour out of ice

5 lo 9 feet in thickness. The Ocean, anothei- Hull whaler,

was near the Samuels. The wind had been a moderate

breeze from the W. S. W. in the morning of the 16th of

July, the weather hazy. The exterior edge of the Sa-

muels dock was yet unbroken ; and, thoush heavy crushes

had occurred to the southward, no alarming pressure had

been experienced by this ship. Towards noon the wind

freshened, and soon blew a very hard gale. About half

past eleven in i!ic forenoon, the captain, (with ths chief
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niate and second mate of the Samuels) went down to

breakfast, the ice btin^ at rest, and no appearance of dan-

p-er any more than there was from the beginninij. As the

second mate went upon deck, the officer on vviilch culled

down the companion, " I am afraid there is goini>- to be a

very heavy press." On which the captain and mate

liasicned on deck, and found that tlie western Hoes hid

joined the land ice, and were rapidly niakiiiij an impiession

on them. The stern rope was lei go, and an attempt made
lo force the ship out into a small basin of water lo the

northward. But before she was half way out, the floes

were in contact with the exterior of the dock. In about

ten minutes from leaviiis; the cabin, the floes had over-

lapped the land ice, and come in contact wilh the vessel.

.The pressure broke away the Iccside of the dock, forniini»

an anjjle in the ice just in tlie midships of the vessel, which

at once penetrated ihc side of the ship « ith a hole of thirty

feet ; the ship then forging a-head, being under ail sails,

fell into the basin of water lo leeward, and then heeled

down on one side. On this the mate ran into the cabin

with the hope of saving the papers, along wilh tlic master

of the Ocean, who was onboard. They seized on some
trifling articles, and captain Cousins escaped with the

assistance of a rope, handed by some men on deck out of

the companion. But on the mate's attempting to get up,

the ship being on her broad-side, the water pouring down
forced him back ; he then ran lo the cabin window, and
forcing it out with his feet, crawled up on the quarter or

side of the ship, where he found his master just climbing

the bulwark to the same position. Here they remained
some time ; the rest of the crew in general having lefi the

ship in the boats. The ship was a quarter of an hour from
being stove to the time of her falling over.

The ice had now stopped running; but in about three

quarters of an hour afterwards a fresii crush ensued. The
first run was at the rate of three or four knots ; the second
was nearly as fast. In a few minutes it again reached the

ship, filled up the hole of water, and forced her out of
sight under the land ice. In the course of ten or fifteen

rninules after this, the Ocean was caught by the crush,

and pressed on the broadside and on the bow, so that she

burst open ; the masts fell, and in twenty miimtes after the

first of her receiving the crush, siie was overrun by tlie

ice, and for the time totally disappeared. Both of these

ships' crews all escaped and took refuge in some ships that

were preserved. This was on Friday ; some of the people
were intents until the Sunday following, before they got on
board any ship.

On the llih of the same month the Equestiis and Sis-

ters, lying in the same dock in t!ie land ice, a little to the

southward of the Samuels, were wrecked. About four

o'clock in the afternoon the press took place, and never
stopped until the Equeslris passed fairly over the Sisters,

and buried her in the waters. The crush tiicn ceasing, the

Equeslris righted ; but, in a very few minutes, the run re-

commenced, and the seaward floe penetrated her broad-
side, carried away all her masts, and actually forced the
cables and other stores out of the gun room, through the
side of the ship upon the ice. She was, in fact, completely
crushed to pieces.

Out of all the ships that were wrecked, only one roan
lost his life; and he did so in consequence of exposure, in

a fit of drunkenness, after the ship was lost.

The fatal error with these ships seems to have been their

adhering to the land ice, and relying on their docks cut in

it ; as all the ships that kept to the westward, among the

loose ice and distant floes, were preserved. One old ves-

sel, capable of sustaining no considerable pressure, had
never a dock cut out at all ; she was driven about almost
entirely at the caprice of the winds, and at the mercy of

the ice, and sustained no damage. She indeed nppeared
to be m such danger that the crew left her, and took ihtir
clothes lo the ice ; but, in doing so, some of them lost their

properly—the ship drifting so fnsi from ihcni, as to oblige
tiiem lo desert their clothes to regain her.

Hard and impeneirable as the ice of fields is, it is inca-
pable of sustaining, without fraclure, the operation of a
grown swell. A considerable Upper, or even short sea,

may act against a fii;hi without producing any effect upon
ii; but a grown swell, though so low as scarcely to be per-
ceptible in open wuer, frequently breaks up the largest
fields, and converts them into (Iocs and drift ice, in the
space of a few hours; while fields composed of bay-ice or
light ice, which is more flexible, endure the same swell

without any destructive eftect.

The invariable tendency of the ice of the Greenland sea
to drift to the south-westward, is the occasion of great
numbers of fields being annually destroyed. They have
frequently been obsei vcd to advance a hundred miles in

this direction, within the space of a month ; and sometimes
under strong nortlierly gales they have been known to per-
form the same disiance in a week. On emerging from
amidst the smaller ice, which before shellcred ihcin, they
are soon bioken up by the swell, converted into drift ice,

and eventually dissolved. The places of such are uni-

formly filled up by other fields from the north, which
aft'ords an inexhaustible supply.

Besides the ices already described, the floating iceberg
remains to be considered. The fixed iceberg, or glacier,

is the parent of these considerable islets. Few of them
occur in the Spitzbergen sea, and these only of inferior

magnitude; but on the east coast of Greenland, in Baflins
Bay, Davis's Strait, wilh the adjoining seas, and also in

many parts of the Antarctic regions, they are met with in

vast numbers, and of a prodigious size.

A floating object of such magnitude as the iceberg,

naturally atuacls the attention of navigators. They are

described by Ellis, Frobisher, Middleton, Ross, Parry,
Scoresby, and others. Captain Middleton describes the

occasional size of bergs as being three or four miles in

circumference, and 100 or 120 fathoms thick ; and Ellis

and Frobisher mention icebergs of still greater thickness.

Captain Ross saw many in Baffin's Bay and Davis's Strait

of above 1000 feet in diameter, aiid he mentions several

being seen aground in 250 fathoms water. He describes

one in particular that was aground in 61 fathoms, the

diameter of which was 4169 yards by 3589 yards, its

height 51 feet, and calculated weight 1.292.397.673 tons.

Captain I'arry describes an iceberg that was 140 feet high,

aground in 120 fathoms : lie saw some others that were long,

from 1 50 lo 200 feet above the level of the sea ; and one that

was agi ound near the river Clyde, above two miles long, and

which had been sten by captain Ross two years before.

In some parts of Cavis's Strait and BafTm's Bay, icebergs

occur in great numbers. Captain I'arry saw 62 large ones

at a time, in latitude 70°
; captain Ross at least 700, great

and smofi, at once; and Mr. Scoresby, on the eastern

coast of Greenland, counted above 500 at once, of which
scarcely any was less than the hull of a ship ; and about a

hundred of them appeared to be as high as a ship's mast-

head, or 100 feet. Some were twice this height, and seve-

ral hundreds of yards in extent. In the Antarctic regions,

they have been seen in equal numbers, and of similar mag-
nitude. Captain Cook met with many that were one or

two miles in extent, and upwards of 100 feet above the

surface of the sea. On one occasion 186 were seen at the

same time from the mast-head, of which none was less

than the hull of a ship.

Icebergs exhibit an infinite variety of forms. Some
have regular flat surfaces ; but most generally they have

B 2
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one or more acute peaks, and occasionally exhibit the

most extraordinary and fantastic shapes. They have often

been seen completely perforated, or containing vast ca-

verns, or having such deep clefts or chasms in the most

elevated parts, as to exhibit the appearance of several dis-

tinct spires.

The colour of icebergs varies according to their solidity,

distance, anil state of the atmosphere. A very general re-

semblance is a cliff of chalk, or of white or grey marble.

The sun's rays reflected from the surface, often give it a

glistening appearance; while a variety of tints are some-

times observed in their colour, arising from the different

inflections and reflections of light. The most general

colour of the solid ice, however, is greenish grey, ap-

proaching to emerald green.

The structure of the iceberg is generally stratified : the

strata are marked by a difference of lint, and by occasional

layers of earthy substance. In icebergs, wherein the

strata are vertical, there is sometimes a kind of basaltic

character, particularly when the berg is in a state of dis-

solution. They possess a degree of effulgence which ren-

ders them distinguishable in the darkest night, and is a

providential property, by which the danger to the navigator

is greatly diminished. Hence icebergs occurring singly,

have seldom been productive of shipwreck : but when

they occur in extensive chains, as is sometimes the case

in the mouth of Davis's Strait, they become extremely

dangerous, so that several fatal accidents have happened,

by vessels getting involved among them in the night, du-

ring storms.

Ice, of the most solid texture, becomes extremely brit-

tle after being for some lime exposed to a temperature a

i«w degrees above the freezing. It resolves itself into

prismatic columns; and when these happen to be vertical

in their position, they are liable to be separated by the

slightest blow. Icebergs, in this state, on being struck by

an axe, for the purpose of placing a mooring anchor, have

been known to rend asunder, and precipitate the thought-

less seamen into the yawning chasm : occasionally the

berg is divided by the stroke, and the two masses hurled

apart with a prodigious crash, overwhelming boats and

men amid its ponderous ruins.

In this slate, indeed, the fragility of ice is such, that

bergs often break in detached portions spontaneously ; so

thai not only a blow with an edge tool, but the slightest

vibration in the air, may hasten its separation. Hence the

Grecnlanders, who, from fatal accidents happening among
'.hem from this cause, arc well aware of the danger, allow

no sound to escape them when passing an overhanging

iceberg; but if they have occasion to speak, it is always

done in a suppressed whisper. Hans Egede Saabye, who
was missionary in Greenland in the years 1770 to 1778,

mentions in his journal some remarkable instances of the

separation of icebergs by the vibratidn of ihe air. He
states, that in the neighbourhood where he resided, and

during his stay in Greenland, seven persons perished in a

boat by the fall of an iceberg, which apppeared lo have

been accelerated by a noise made by a lad, who wantonly

struck the skin stretched over the boat with a piece of

••vood. The act was observed by a Greenlander, who was

near the boat at the moment in his kaijak : he staled that

'.he sound arising from the blow on the tense skin, was re-

verberated from the summit of the berg, and instantly the

fall of ice took place.*

The noise of a falling iceberg resembles peals of thun-

der, which is echoed from berg lo berg, and from moun-
tain to mountain, to an astonishing extent. The cfl'ect on

the sea is extraordinary. The waves produced by it ovcy-

whelm every neighbouring object, and frequently breakup
extensive floes.

The north polar ice chiefly consists of fields, floes, and
drift ice. The outline pursued by it is determined by the

set of the currents,—position of neighbouring coasts,

—

and the nature of the climate. These circumstances give

the southern frontier a very irregular form. On some
meridians the edge of the arctic ice ascends within twelve

degrees of the pole ; in others it descends to the south-

ward of the sixtieth parallel of latitude. Its general ten-

dency, however, is tolerably determinate ; but ihe varying

influence of the winds produces partial irregularities.

With each recurring spring, the north polar ice pre-

sents the following general outline. Filling the bays of

Pludson and Baffin, as well as the Strait of Hudson and
part of the strait of Davis, it exhibits an irregular waving,

but generally continuous border, from Newfoundland or

Labrador, to Nova Zembla.
From New Foundland it extends in a northerly direc-

tion, along the Labrador shore, generally preventing all

access to the land during winter, as high as Hudson's
Strait; then turning to the norih-east, east, and south,

forms a bay near the coast of Greenland. After doubling

Cape Farewell, it advances in a north-eastern direction

along the east coast, sometimes enveloping Iceland as it

proceeds, until it reaches the island of Jan Mayen. Pass-

ing this island, the edge of the ice then trends a little

more to the eastward, but afterwards turns to the north-

ward, and forms a bight off the west coast of Spitzbergen.

This bight sometimes extends lo the latitude of 80°, or

even higher; at others it is crossed by a barrier in 75^ or

76°. From the southern part of Spitzbergen, the ice runs

south-easterly to Cherie Island, which having passed, it

proceeds more to the eastward, until it forms a junction

with the coast of Nova Zembla or that of Siberia.

During the whole of the winter and spring months, the

Polar Ice seems closely to embrace the whole of the

northern shores of Kussia, to the eastward of Nova Zem-
bla ; and filling in a great measure ihe sea to the north-

ward of Behring's Strait, it continues in contact with the

polar face of the American continent, uniil it probably

joins the ices of Baffin's Bay.f
This general termination to ihe polar ice, is not, how-

ever, observed by the iceberg. Its vast bulk and thickness

enable it to resist, for a longer period, tlie destructive in-

fluence of both temperate climate and turbulent seas. It

ofien, therefore, gets drifted many degrees to the south'

ward of the continuous ice; and it has been conveyed be-

fore dissolution, by the under current running out of Da-

vis's Strait to the southward, as far as latitude 40°, or even

farther, a distance of at least 2000 miles from the place of

its origin.

The line pursued by the margin of the Arctic ice, it has

been intimated, is in a general way tolerably determinate.

Bui occasional variations take place. Thus in the Green-

land sea, after an extraordinary prevalence of northerly

winds, a more than usual quantity of ice is drifted into

milder climates, so that the Spitzbergen sea is uncom-
monly open; and, on the contrary, after an extraordinary

continuance of southerly winds throughout the winter, re-

tarding the common efflux of ice, the channel between

Spitzbergen and Greenland is sometimes completely filled.

Such deviations are, however, soon compensated, and the

ordinary outline again restored.

One known exception has occurred, which is the most

remarkable alteration in the configuration of the polar ige

• Saabye's JD;:ma1 in Greenland, p. iQ3^ t Scorcsby's Ardic Hes'iom, Vol. i. p. 2^5.
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on record. In the elevenlh, fouitecnlh, and inlermcdiaie

ceiUurles, it would appear from the credible testimony of

Icelandic historians, there was a constant trade carried on,

in the summer and autumn at least, between the colonists

of the southern, and perhaps the easlcin parts of Green-

land, and the mother country Iceland. We read of no par-

ticular interruption to this intercourse, until the beginning

of the tifteenth century, wlien the polar ice is supposed

to have first descended so as completely lo embargo the

whole of the colonized districts of Greenland. Thus far

appears very certain, that these coasts, where the colonies

were supposed to be planted, are now generally enveloped

in ice; and that the many attempts made by Denmark to

recover these colonics, or even to eHect a landing upon

them, have altogether failed. Hence it is generally sup-

posed, that they are now inaccessible, and that the impri-

soned colonists have long ago perished from the want of

their usual supplies.

That the polar ice has descended beyond its ancient

boundaries, and that a great body of it usually lies oft" the

eastern and southern coasts of Greenland, are facts that

cannot reasonably be disputed; but its inaccessibility, not-

withstanding the failures of the Danish navigators, is by

no means proved. Nay, on the contrary, wc have the

greatest reason to believe, and that from the best existing

authority, namely, that of persons who have been in the

habii of visiting the polar seas for many years in succes-

sion, that the eastern coast of Greenland may be readied

almost every year; and, indeet!, that it has oftlimes of late

been approached, as near as the whale fishers deemed de-

sirable, in a latitude at least ten degrees higher than that

of the anc;ent colonies. The want of success, therefore,

in the Danish voyagers who were sent out in search of the

lost colonies, is to be attributed to the want of energy of

the attempts, or the inexperience of the commanders in

the navigation of icy seas, rather than to the impenetra-

bility of the frozen barrier.

The occasion of the change of climate about Iceland

and Greenland, is ascribed to the descent of the polar ice ;

but the real cause of this phenomenon is a question which
will be touched upon in our next section, when we come
to speak of the climate of the arctic regions.

The quantity of ice annually destroyed in the Polar re-

gions, or in the adjacent seas into which it is drifted, is

equivalent to the annual produce in the higher latitudes.

The winter's produce of ice between Greenland and Spilz-

bergen, in Davis's Strait, Baffin's Bay, Hudson's Bay, and
adjoining seas, is perhaps wholly dissolved in the suc-

ceeding summer, besides a vast quantity brought by cur-

rents from regions near the pole. Hence, however close

these seas and bays may be during the winter and spring,

we find them, for a few months in each year, quite open
and accessible to the adventurous whalers.
The actual produce of ice, within the polar circle, in

any one winter, has been seldom accurately marked. Cap-
tain Parry ascertained this fact, however, in Winter Har-
Ijour, Melville Island. From the middle of September
i8I9, up to 23d of March following, the produce of ice

was a sheet of 7 or 7| feet thick, being 6^ feet of solid

ice, and about 8 inches of snow. By the 6th of July, this

ice was dissolved into holes, and the average thickness
reduced to about two feet. The holes first appeared, it is

observable, where the water was most shallow, and there

the freezing of the water first took place. About the mid-
dle of this month, the whole of the winter's produce of

ice, inshore, was found to be nearly wasted away. In this

instance, the wasting of the ice was the mere eflf'cct of

temperature ; but in parts of the Polar seas less sheltered,

the action of the waves, which is much more rapid than

that of warmth, greatly accelerates the destruction of
young ice. In many cases, this destrueiioti is most rapid,
and an entrance into the northern bays and seas otjcned
with astonishing celerity. Sometimes the whole of the
obstruction to tlie passage of the whalers, up the western
coast of Spit7.bcrt;cn, consisting of a barrier of 20 or 30
leagues of ice, has been destroyed or dispersed by a heavy
sea in a few hours ; and, in general, however formidable
the obslruclinn met with by the Spitzbcrgen whalers, in
attaining the northern fishing stations, tiie whole is re-

moved before their return ; so that, by pursuing a proper
course, they may lead out in a clear sea, where it costs
immense exertion to penetrate.

Sr.cT. v.— Ctimatc.

Our limit, as indicated by the title of this article, con-
fines us lo the regions beyond the latitude of 66 J^ ; but as
the climate of some countries lying to the southward of
the Arctic circle, is of the polar kind, and may be useful
for illustrating that of the Arctic regions in general, we
shall not scruple, in this part of our subject, to step across
the boundary.

In proportion as wc recede from the equator towards the
poles, the climate becomes more variable, and the tem-
perature more lluctualing. While in the polar regions,
we have the severest natural colds that occur on the face
of the globe, during the winter, we have, on certain parts
of the Arctic lands, almost an equatorial temperature
during a brief part of the summer. The extremes are
probably 140° of temperature asunder, the range extend-
ing from about 80°, the higlicst summer heat, to — 50" or—-60'', the average greatest winter cold. This sultry tem-
perature of summer, however, is confined to local situa-

tions on the land, and is owing to the perpetual influence

of the sun during several successive months, acting ver-

tically upon the sides of the hills, and producing its ex-
traordinary effects in the adjoining valleys. For, at a dis-

tance from the shore, the temperature, in the finest wea-
ther, seldom rises above 45°.

In the autumn and spring seasons, the climate is more
particularly variable and tempestuous. The temperature
sometimes passes through its extreme monthly range,
which probably exceeds 50 or 60 degrees, with a rapidity

unknown in other zones. North, west, and east winds, in

Spitzbergen and Greenland, bring with them the extreme
frost of the surrounding icy regions, whilst a shift of wind
to the southward elevates the temperature towards that of
the neighbouring seas.

But, in winter and summer, the temperature of the at-

mosphere is very uniform, especially in situations far re-

moved from the open sea. From the IZth of December
to the 6th of March following, the temperature at Mel-
ville Island, where Captain Parry wintered, was uniformly
below zero; and, in the Greenland Sea, in summer, espe-

cially during the foggy season, the temperature is still

more strikingly regular. During fogs, the thermometer
is generally near the freezing point, seldom varying above
three or four degrees between midday and midnight; and
sometimes it is so steady, that for two or three days to-

gether, there is not a variation of more than a degree or two.

While, on the one hand, the Arctic regions in sunmier
have perpetual sunshine, extending from a week to six

months together, in proportion as we remove from the

Arctic circle towards the pole; so, on the other hand,
in winter, they are doomed to continued night for nearly

a similar period. But, while thus deprived of the genial

rays of the sun, they enjoy an advantage from the moon
which no other part of the globe, excepting the corres-

ponding south polar regions, possesses. Thus, in the
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uiiiter season, in Spi^zborgen, and oilier places in siniibr

latitudes, the moon, from licr Tiisi to her lasi quarter,

sweeps round and round tlic horizon without seitinij, lor

ten or eleven days loijether; thus lJeslowifl^r lier best and

jnost constant influence on those rtjjions most needing her

light, and withdrawing it proportionably tVoni those winch

have at the time the bentiit ot the bun's presence. This

economy of the moon, which is so beautifully aiijusicd as

to afl'ord the urcatest possible benefit to every p.ot ol' the

globe, in the most equitable succession, and to pioporiion

that benefit to the deficiencies of the solar liulil, is, per-

haps, among the finest displays ot iniiiiiic wisduni and

beneficence which the stuciy of the planeiary anil solar

system, thoui^h replete with such evidences of perlec-

lion, presents.

The most severe cold, says Crantz, that occurs in

Greenland, sets in, as in temperate clinialco, '' afier the

new-year, and is so piercini; in fcbruary and March,

that the stones split in twain, and the sea recks like an

oven." On the 15lh of February, the j;reattst cold, that

was experienced by Captain Parry at Melville Island, oc-

curred. The llicrmomeltr on shore fell to —55"; and for

15^ hours it never rose above— 54''. Even at this ex-

treme temperature, no particular inconvenience was suf-

fered when there was no \vind ; but, on walking against a

very li^ht breeze, a smarting sensation was experienced

all over the face. Mercury froze in the open air, and

was beaten out on the anvil. The effects of the cold were

very curious. The Ilecla had double stern windows ; on

opening the dead-lights, after four months, more than

twelve large buckets full of ice, the produce of the frozen

vapour, arising principally fiom the moisture exhaled in

breathing by the gentlemen occupying the cabin, were re-

moved. The temperature of Captain Parry's cabin fell as

low as X7°, on the 17th of February, which stopped two

of the chronometers. This was occasioned by uncovering

the stern windows. The officers ottcn wore their great

coats in the cabin, and put them off when they walked

abroad. The breath of a person walking was so suddenly

condensed, that it looked like the smoke of a musket. On
the 24lh of February, when the temperature of the atmos-

phere was— 44°, several of the sailors suffered seveiely

from frost-bites, owing to a peculiar exposure in subdu-

ing a fire that occurred at their observatory on shore.

Some of the sailors had their noses frozen ; and one man
lost part of several fingers. The contraction of the lim-

bers of the ships, occasioned by the coldness and dryness

of the air, produced a frequent and loud tracking noise,

as the temperature fell; but il was observed that when this

effect had taken place at a certain temperature, ii did not

recur, excepting at slill lower temptratures. Captain Mid-
dlclon, in describing the cold of Hudson's Bay, and seve-

ral other polar navigators, mention similar effects of cold.

In the journal of Captain lillis, who wintered in Hudson's

Bay in 1746-7, without the limit of the polar circle, we
are informed that several of the sailors had their faces,

ears, and toes frozen; that iron adhered to their fingers;

that glasses used in drinking stuck to the mouth, and
somelimes removed the skin from the lips and tongue;

and, that a sailor, who had inadvertently used his finger

for stopping a spirit bcttle, in place of a cork, while re-

moving it from the house to his tent, had his finger fast

frozen in the bottle, in consequence of which, a part of il

was obliged to be taken off, to prevent mortification. Cap-
tain Scoresby, in his Account of the Arctic Regions, gives

several other examples of the effects of severe cold

;

m
and, in his Jourttal of a Greenland Foyage In \A-lZ, he
mentions a case which ocrurr'-d in the w lale fishery of
that year, that was more destructive than any example
thai he has given of the effects of ihc winter temperature.
The crciv of the King George, it appears, struck a fish

during a severe gale that occurred in the month of May,
when the ihernioineier fell to zero, or below. Thick wea-
ther selling in, they lost sight of the ship, and were ex-
posed on the ice, to the severities of this intense cold, for

iifiy hours. One man ftll a victim to the cold while on the
ice, and another died soon alter he reacln-d the ship. All
of them suffered from the severity of the exposure more
or less. Some lost their fingers; others their toes ; some
lost their hands, and olheis their feet. Thirty-five fingers

and toes weie amputaied in one day. An example was
given of Ihc severity of the cold, by one of the King
George's sailors, who slated, that a (juanliiy of beef ihat

was sent in a boat to the nun upon the ice, when they first

saw them, was taken hot out of the coppers, but, before
they reached the ice, though at no great distance, it was
frozen so hard that they had to cut il in pieces with hulch-
cls. It is an observation of several arctic voyagers, that

the sensible effect of cold depends in a great measure on
the strength of the wind; for il appears very probable that

the lowest temperature exjierienced by Captain Parry,—54°, is as tolerable to the feelings in perfectly calm wea-
ther, as a temperature 40 or 50 degrees higher, under ex-

posure to a severe gale. In the former case, there is a

warm atmosphere of partially stagnant air formed in the

clothing and about the person of every individual; but,

in the latter, the warm air derived from the animal heal

is carried off as rapidly as given out.

Until the observaiions on the temperature of the atmos-
phere in the Greenland sea, by captain Scoresby, made
between the years 1807 and 1818, the severity of the cold

of the Arctic regions was extremely underrated by meteo-
rologists. The celebrated astronomer Tobias Mayer, of

Goltingen, who was the first person that atlempted to de-

duce from observation a general expression for the mean
temperature of all latitudes, calculated the mean tempera-
ture of the north pole to be 31'^. But captain Scoresby,

by an analogical jnocess, has shown that the cold at the

]iole must be as low as about 10". By observations made
in the months of April, May, June, and July, near the coast

of Spitsbergen, he found the mean annual temperature of

the |)arallel of 76" 45' N. (derived from a satisfactory

formula for calculating the mean temperature of the year,

from observations made in a part of the year,*) to be I S°.8G.

Mayer's formula, however, which had been followed by al-

most all meteorologists up to this period, gives the tem-
perature of this parallel jo". 8, being nearly 15° too high.

Dr. Brewster, who had bestowed a good deal of attention

on the subject of the mean temperature of the globe, eveii

before the publication of Mr. Scoresby's results, was in-

duced, from the comparison of Mayer's formula with ob-

servations on temperature made in high latitudes, to reject

il as not being applicable to the phenomena. He found on
investigation, that the temperature varied pretty nearly

with the co-sine of the latitude, and obtained the general

expression

Tzi81°^ cos. laf.

T being the mean temperature of any place, and 81°|

the mean temperature of the equator. This formula,

applied to thirty different places, situated between the

equator and latitude 65° 3', agreed with the results deter-

mined by observation within i^tl's of a degree, at an ave-

.iccount of.irclit Segions, Vol. I. Appendix, No. II. ; and Vol. I. p. 358.
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vage, upon each obsei-vation.* And applied lo the Arctic west of Europe wastnuch colder in ancient tlian in modern
parallels, it gives the temperature of 76° 4 5', 18° 68', dif- times. When we learn that the Tyber was oficn frozen;
fering only ,9"oths of a degree from the temperature ob- that snow lay at Rome for forty days;—that grapes would
served by captain Scoresby. This striking coincidence, not ripen lo the north of the Ccvenncs ;—that tlie l-luxine

was indeed general in all places situated about the meri- Sea was frozen over every winter in the lime of Ovid;
dian of England and western Europe, but tlie formula re- and that the ice of the Rhine and the Rhone sustained
cjuired a modification for the new world; Ihe mean tein- loaded waggons: we cannot ascribe the amelioration of
peraturc of the American continent, and the regions to such climates lo tlic influence of agricultural operations,
the noithward of it, being fouud to be lower than that of " The cold meridian which now passes through Canada

and Siberia, may then have passed through Italy; and if
we transfer the present mean temperatures of these cold
regions, to the corresponding parallels in Europe, we shall
obtain a climate agreeing in a singular manner with that
which is described in ancient authors.

"It is not, however, in the altered condition of our
atmosphere merely, that we are to seek for proofs of a peri-
odical rotation of climate. The impressions of the plants

re

he

Europe. This is particularly the case in high latitudes.

Thus, the therinometric curve of 17°, Dr. Urewster ob-

serves, which rises in the meridian of Spitzbeigen to 78°

of north latitude, descends in the meridian of Melville

Island to 65°; and, we may add, that the 75th parallel at

Spitzbergen, which has a mean temperature of about 20°,

has, at Melville Island, as ascertained by captain Parry

with great accuracy, during twelve successive months, a

mean temperature of zero, or one or two degrees below it. of warm countries, and the fossil remains of land and sea
Hence Dr. Brewster conclude^, and with the best reason animals, which could exist only under the genial influence
imaginable, " that the pole of the globe is not the coldest of ihe temperate zone, arc found dispersed over the frozen
point of the arctic hemisphere ;" but " that there are two regions of Eastern Asia; and there is scarcely a spot on
points of greatest cold, not many degrees fiom ihe pole, the solid covering of the globe, that does not contain indi-
and in meridians nearly at right angles to that which passes cations of a revolution in its animal and vegetable nroduc-
through the west of Europe." These points Dr. Brewster tions.

supposes to be situated about the 80th parallel, and in the "This interchange of the productions of opposite cll-
nieridian of 95° east, and 100° west longitude. A general mates, has been ascribed to some sudden alteration in the
expression for calculating the temperature, applicable to obliquity of the ecliptic, and even to a violent displacement
all parts of the northern hemisphere, referring to these of the earth's axis; but astronomy rejects such explana-
isothermal poles is, tions, as irreconcileable wiih the present condition of the

Mean temp,n 86° 3 sin. D— 3 J, system, and as incompatible with the stability of the laws
upon the supposition that the greatest cold is— 3°* of by which it is governed."§
Fahrenheit ; " 82° 8 being the mean temperature of the
equator in the warmest meridian, and D the distance of In temperate and frigid climates, where the temperatu
the place from the nearest isothermal pole."t This for- is liable to sudden and considerable variations, we find tl
mula, applied to the conclusions obtained by Humboldt, pressure of the atmosphere, as indicated by the barometer
and to the observations of captain Scoresby and captain to be also liable to rapid and great fluctuations But as'
Parry, gives very satisfactory and consistent results. And these fluctuaiions in the spring and autumn, when thev
by the further application of this formula, the mean tem- are probably the greatest, have been liule observed wc
perature of the north pole comes out 11°, which diff"ers shall only mention the fact relating to this part of our sub
only one degree from the analogical result obtained by jcct, thai the greatest changes of temperature and pressure
captain Scoresbyl The near coincidence of the isother- often happen simultaneously, and are srenerally attended
mal poles, and of the magnetic poles of the earth, led Dr. or followed by storms.

^

Brewster to suppose that they might have some other con- In proportion as we recede frorn the equator we find
nexion besides their accidental locality. If so,— if the the climate, as we have already observed, more chantrea
centres of greatest cold be also precisely the centres of ble. This is the case as regards temperature, atmospheric
niagnelic attraction, and if from some unknown but ne- pressure, and winds; the latter becoming more irrceolar
cessary connexion they are always coincident, then we de- variable, and partial, as we approach the frigid zone or thenve from the known motion ol the magnetic poles, an ex- borders of the polar ices. Thus, at cerlainseasons,storms
planaiion of some of the most remarkable revolutions that or calms repeatedly alternate, without warning or nro-
have taken place on the surface of ihe globe. " There is gression ; forcible winds blow in one place, when at the
no fact 111 the natural history of the earih better ascer- distance of a few leagues gentle breezes prevail •

a storm
tamed," obsei vc s Dr. Brewster in his interesting paper that from the south, on the one hand, exhausts ils impetuosity
we have alieady quoted, "than that the climate of the upon a gentle breeze, blowing from off the ice on the oiher.

• Edinburgh Phihso/ihicnl Traiisnctioiisfor 1820.

t " The ilistiince 1) from the isoilicnnul pole is in the coldest meri.lUin I) = 80° latituJe : and in the warmest mcrl>lian cos. D =
COS. I,.,(cos /—d)

COS. 10 X sm. lat. In all intermediate meridians, we have cos. I) = , and tanff. 8 cos. M. tan. L, where M is the

dilTerence of longitude between the place and the pole, I. the co-latitude of the isothermal pole or 10°, and ! the co-klituiie of thr
place. Ibul. " ^^^

i Jlcconnt of Arctic liegions, i. SGi.

,, ^ ^?''; '''.''""•"!
H'^^rP""''"' " ''='='="* i"!Cenions investig-atinn on tli,; principles and phenomena of thenno-mai'nelism, submitted to theKoyal bociety ot Edmbiirgli, maintains principles not only similar to tliose of Dr. Brewster, but applies tliem to the explanation of th^change of position in the isothcrnml poles. V>v. Brewster inferred from the phenomena of temperature, that the present coincidenceof the magnetic and isothermal poles is not an accidental circumstance, but a nece.ssary consequence of some law or principle of natureRecent discoveries are greatly in support of tliis idea , for it is clearly shown, that n.agnetic properties are developed in almost all bodieiby unequally heating them. Hence Dr Traill, with great propriety, argues that the earth itself is a great thermo-magnetic apparatuVthe properties of which are developed by the disturbance of ils equilibrium of temperature, by the perpetual action of solar heat on

Its equatorial regions, and the icy covering of its poles. From this principle it woul.l be reasonubUilcduced, thai any chan-e takinrplace m the poles ot cold ought to produce a corresponding change in the maptetic poles,
' • o s
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without prcTaifiug in the least ; ships within the circle of

the horizon may be sCcn enduring every variety of wind

and weather at the same moment; some under close-

reefed topsails, labouring under the force of a storm ; some
becalmed and tossing about by the violence of the waves;

and others plying under gentle breezes, from quarters as

diverse as the cardinal points.* The cause of the princi-

pal of these phenomena is to be found in the frigorific in-

fluence of the ice, in producing unequal temperature in

the air. They have, however, been only observed early

in the spring and late in autumn, the winter and summer
seasons being less irregular; and they only occur to their

greatest extent near ice or land, and not in the main open

ocean. As the sudden storms are particularly dangerous

to the arctic navigator, it is of importance that he should

be aware of their approach. The best indication is the

barometer, which seldom or never fails to predict such

gales. But there are other tokens, which are pretty cer-

tain. The most general preliminaries to these storms are

perfect calm, or curiously variable breezes with strong

squalls, and singular agitation of the sea ; together with a

heavy fall of thick snow; often changing from (lakes to

powder, and occasioning an astonishing gloominess and

obscurity in the atmosphere. " If the snow suddenly clear

away, the gale is often at hand, whilst a peculiar lumi-

nousness in the horizon sometimes points out its direction,

and a noise in the upper regions of the atmosphere announ-

ces its approach. Some examples of the phenomena at-

tendant on sudden storms are given by captain Scoresby,

in the work we have so often quoted. One or two of these

we sliall extract.

" In the evening of the 5th of April, 181 1, latitude 70°

49' N. and longitude 7° 15' E. the wind blew a fresh gale

from the northward, and the barometer which had been

stationary for thirty-five hours, stood at 29.88 inches. At

noon, on the following day, we had a moderate breeze of

wind from the north-west, which, towards evening, in-

creased to a fresh gale, exceedingly variable and squally,

accompanied by thick showers of ilaky snow. At 9, A. M.

the thermometer stood at 10°, at 4 P. M. it had risen to

17°, and at 6 P. M. to 27°. This remarkable rise of 17°

of temperature in nine hours, indicated a southerly or

easterly wind ; and, because the barometer had fallen to

29.50, a severe storm was expected. Since the barometer

stands highest on easterly winds, had it remained station-

ary we should have expected a storm, on the veering of

the wind from the N. W. to the opposite quarter ; but

when this change was preceded by a fall of near four-

tenths of an inch in the column of mercury, a violent gale

might be anticipated.
" I now walked the deck, somewhat alarmed at the

awful appearance of the sky, in the short intervals of the

showers. At one time a luminousness resembling the ice-

blink appeared in the horizon, extending from the N. N. E.

to the E. S. E. It did not, however, proceed from any

ice, as I was afterwards perfectly satisfied ; neither was it

likely to arise from the effects of the sun, as it was in a

different quarter.
" In the midst of a thick shower, the snow was observed

to clear away to leeward, which warned me of an ap-

proaching shift of wind. Immediately all hands were

ordered on deck, to attend the sads, and every man at his

station awaited the event. In about ten minutes the sails

gave a violent shake, and were the next instant taken fat

aback. The wind, though blowing a fresh gale, veered in

a moment from N. N. W. to E. S. E. We steered by the

wind, after reefing sails, about an hour and a half to the

north-eastward, when the snow began fo abate, but the

wind of a sudden became so violent, that the utmost ex-
ertions of all the crew were but just sufficient to prevent
the sails from blowing to pieces. At length all was made
snug ; a close-reefed ntain-topsail, and storm try-sail, were
alone exposed to the fury of the tempest. On the second
day of the storm's continuance, a lieavy sea struck the

ship, and with dreadful violence mounted the deck ; it

had nearly precipitated a boat suspended from the wea-
ther quarter, over the rail,— it lifted and removed an
eighteen pounder carronade,—filled two boats with water,

—and stove or washed away the whole of the bulwark,

fore and aft.

" During the whole of this gale, which lasted three days,

the barometer remained perfectly stationary.

"On May 17, 1S12, lat. 79° 7', long. 9]° E. the ship

which I commanded was immured among ice, and the

wind blew a hard gale from the N.N.W. The day fol-

lowing it subsided, and a moderate breeze prevailed, veer-

ing from N.N.\\^ gradually to W., S., E., and finally set-

tling again at N.N. \\^ after touching on every point of

the compass. The barometer, meanwhile, was depressed.

In Uie evening it v/as nearly calm. While we were in the

actol towing the ship through a narrow opening between
two floes, a iieavy shower was observed in the N.W. ad-

vancing towards the ship. On its approach the vane at

the mast-head whirled round, the sails were violently

shaken, and in a moment the snow enveloped the ship in

obscurity, and a violent storm of wind dashed her, spite of

every exertion, stern first, against a floe of ice, which she

was in the act of doubling. The concussion, though vio-

lent, was prevented by the prompt activity of the sailors,

in gettmg out a rope to one of the adjoining sheets of ice,

from producing any particular injury. After enduring

considerable pressure from the two floes, which at the

same instant collapsed, we were enabled to make our
escape from a situation of the most perilous nature, and
happily without any serious damage being sustained by

the ship.

" May the 10th, 1813, the barometer indicated a storm;

and the singular appearance of the atmosphere strengthen-

ed the indication. After twelve or eighteen hours of calm
and variable weather, occasioned evidently by conOiciing

winds, a sudden and imjictuous storm arose, which con-

tinued with lilllc interniisiiun for six days."

The approach of sudden storms, it has been observed,

is someiimes announced by a noise in the air. Captain

bcoresby, senior, once removed his ship from a most dan-

gerous bight in the main ice, where she would probably

have been lost, had she remained a few minutes longer,

in consequence of his having heard the rushing of a stovm

in the air, when at the mast-head. Before the ship was

out of danger, a heavy gale commenced ; but the sails being

set, and the ship under command, she was extricated from

the perilous situation. From this circumstance he ima-

gines, that sudden storms frequently co;iimence at some
height in the atmosphere, and gradually descend to the

surface.

A phenomenon, of a description similar to that of sudden
storms, and almost equally common, is intermitting gales.

The nature of these winds will be best explained by men-
tioning two or three instances.

" April the 22d, 1814., latitude 73° 29'," observes Cap-
tain Scoresby, " we had intcrnntting gales, snow-showers,

and high sea. The squalls continued from five minutes

to half an hour at a time ; and the intervals of calm

weather were a little longer. Duiing the squalls the ship

1

Scoresby's Account of the Arctic Regions, vol. i. p. 397'.
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could only bear closc-recfetl topsails and courses, but in

the intervals shemipiht have carried royals. This kind of

weather |irevailcd from 8 A. M. until 8 P. M. when, in a

shower of snow, a sudden calm occurred, and continued

for an hour. The gale then suddenly recommenced with

increased severiiy. At 9 P. M. the wind veered at once

from N.N.W. to E.N.E. and then subsided. From 9 to

12 P. M. a thickness of six inches of snow fell upon the

deck.

"The morning of the 18lh of April, 1813, in the 78th

degree of latitude, near Spitzbergen, was beautifully clear

and serene. At 1 1 A.M. clouds betian to obscure the face

ofthesky, and soon afterwards much snow fell. In the

evening vvc experienced fresh gales from two or thi'ec

quarters, with intervals of calms, in the space of an liour.

North, easi, and soutli gales alternately prevailed, in rapid

but irregular succession, during several hours. The winds

not being dangerous, the phenomena were uncommonly
interesting."

The following examples of local storms will afford a good
illustration of the partial winds of the polar seas. Captain

Scoresby, senior, when commanding the ship Henrietta, was

on one occasion navigating the Greenland sea during a

tedious gale, accompanied with snowy weather.
" As the wind began to abate, a ship appeared in sight,

under all sails, and presently came up with the Henrietta.

The master hailed, and inquired what had happened, that

the Henrietta was under close-reefed topsails in sucii

moderate wea'her. On being told that a storm had just

subsided, he declared that he knew nothing of it; he ob-

served, indeed, a swell, and noticed a black cloud a-head of

his ship, that seemed to advance before him, until he was
overshadowed with it a little while before he overtook the

Henrietta ; but he had had fine weather and light winds the

whole day."

The last example we shall give occurred in the same
seas in 1817.

" At noon of the 4th of May, the ship Esk, under my
command," observes Captain Scoresby, junior, " was in

latitude 78° 55', near the ice, with a brisk breeze of wind
from the E.S.E. In the evening we stood to the south-

ward, experienced a considerable increase of wind, and at

midnight tacked. We then steered under a brisk sail to

the N.E. as high as latitude 80° 10', finding less wind and
clearer sky as we went to the northward ; while dense
clouds appeared in the southern quarter, and a heavy swell

from the same direction pursued us. The wind was light

in the evening of the 5th ; tacked at the edge of the north-

ern ice, and returned to the south-westward. During the

whole of the next day, we continued our course under all

sails, having afresh breeze of wind at S.E. heavy southerly

swell, and a constant fail of snow, consisting of the most
beautiful crystals I ever saw. The day following we join-

ed several ships, when the weather was calm and the sea

fallen. We now were informed that, while we enjoyed fine

weather in the latitude of 80°, the ships in the 79th degree
of latitude, during two days, had experienced a most
tremendous storm ; in consequence of which, some whales
that bad been killed before the gale came on, were lost,

and four ships that were driven into the ice were wrecked."
Such partial and sudden storms seldom occur after the

middle of the month of May. In June and July the weather
is generally moderate or calm ; but in September and
October very tempestuous. In the interior of the ice when

* Pennant's Arctic Zoologij, Sujypkmenl, p. 41,

i Middleton's Vindication, p. 201,

II
History of Greenland, i, p. 47.
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the ice forms a close conip;.cl body, the winds arc less

violent than at the edge of the ice; in such situations, in

deed, storms are very uncommon. And in winter, vessels

frozen up have generally experienced fine calm weather
lor days and weeks together. Thus Cranlz remarks, that

in Uisco it is oluti for two or three months constantly
calm, and the ait- clear. And Dr. Guthrie, in his Disecr-
ration Oil the Climate of liunnia, remarks, thai natul'e

seems " to have studied a perfect equality in liic distribu-
tion of her favours, as it isoidy the parts of the earth which
most enjoy the kindly influences of Ihc sun, that suffer by
the effects of its superior heat, so that if the atmosphere of
the norih is not so genial as that of the south, at least it

remains perfectly quiet and .serene, uithuut threatening
destruction to man, and the prorluct of his industry, as in

what are commonly called happier climates."

Captain Parry, during his wintering at Melviile Island,
experienced a similar stillness iti the atmosphere during
the depth of winter, and severe colds, for it was not till

the advance of spring that strong winds were experienced;
and it was observed, that whenever the wind arose the
teinperature became more mild, from whatever quarter the
wiiid blew. This was a strong proof that his place of
wintering was near the coldest portion of the globe, other-
wise a north wind, it might have been expected, would
have been productive of a fall of temperature.

In icy regions, both within and without the arctic circle,

the most prevalent direction of the wind is from the ice
towards the open sea. In Hudson's Bay, westerly winds
blow lor three-fourths of the year ;• at Kamtschatka the
prevailing winds are also from the westward;! in Green-
land northerly winds occur during seven months in the
winter

;:t
and in a simiU\ipro])ortion nearly, in Spitzbergen,

Jan Mayen, and Nova Zembia, as far as the observations
of adventurers who have occasionally wintered in these
desolate countries, can enable us to draw general conclu-
sions.

The prevalent winds it) the Greenland sea, betwixt Spitz-

bergen and Greenland, are from the eastward orN.K. in

March and .'Vpril; from the northward in May and June
;

from the south and south-west in July and August; and
from the south-eastward in September. The number of
storms, in this quarter, during the month of April, is very
great. On an average of from 6 to 12 years, 1 1 stormy days
out of the 30 occurred in April, 6t"o in May, S^V in June,
and 3j\ in July.§

The hardest gales, near Spitzbergen, in the spring of
the year, arc generally those from the north-east, east, and
south-east. Those of March and April frequently blow
without intermission for two or three successive days, and
rarely subside until the wind veers lound to the north or

north-west. The soutli-westerly and southerly storms of the
autumn blow with great fierceness in many parts of the

Arctic regions ; and the eastern coast of Greenland is sub-

ject at this season to tremendous gales from these and also

from the northern quarters. In \'. est Greenland, it is ob-

served by Crantz, " when it once begins to be stormy,

which happens mostly in autumn, the wind rages so vehe-
mently, that the houses quiver and crack, the tents and
lighter boats fly up into the air, and the sea-water scatters

about on the land like snow dust. "||

There is very little clfa7- weather in the Arctic seas dur-

ing spring, summer and autumn ; for while the atmosphere
over the land is free from clouds and visible vapours, at

fldem, Arctic '/oology, cxiil.

§ Scoresby's Arctic Megiont, i. 411.
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sea it is generally obscured by frost-rime in ilic spring, and

by clouds or log in llie summer. The frost-rime is a

vapour \v hich ai ises from the sea in severe frosts. It is oc-

casioned by the warmth of the water comparatively with

the temperature of the air. This difference ol temperature

produces a considerable evaporation, which the coldness

of the air condenses in minute fit zcn particles as rapidly

as it is produced. In calm weather the frost-rime is scarce-

ly perceptible ; but in high winds and heavy seas, when
the dilTerenl strata of air near the suifacc arc intimately

blended by the agitation of the waves, it rises to the height

of 20 or 30 yards ; and becomes as obscure and bewildering

to the navigator as the densest fog. It affords him this

advantage, however, that by being superficial, he can get

above it by ascending his sliip's mast, from the summit of

which he gains a much more clear and extended prospect.

In the interior of compact ice there is always a tendency

10 clear weather; but so soon as the ice separates, and the

temperature rises to the freezing point, fogs become ex-

ceedingly frequent and of extraordinary density. They
sometimes prevail for days and weeks together without a

moment's a tenuation. There are intervals, however, of a

perfectly cloudless sky, which sometimes extend to two or

three successive days. And in all the regions far north,

during the absence of the sun, clear frosty weather is almost

universal. This was strikingly the case in the experience

of Captain Parry at Melville Island, the sky being generally

cloudless in the winter and spring. And it was observed,

that when the clouds bccanie gradually more dense and
frequent, the temperature began to rise.

Little snow falls in winter, and not much aqueous de-

posit in summer; but in spring and autumn there are pro-

digious falls of snow, particularly in gales of wind. Cap-
tain Parry experienced heavy snow-drifts in the month
ofOctobtr, "against which no human being could have
i-smaincd alive after an hour's exposure." In Spitzbergen,

which is frequented by Rtissian hunters from the borders

of the Wiiiie Sea, simil.'ir snow-drifts occur. If the hunters

happen to be abroad when they occur there, their lives are

always in peiil. Their usual practice, however, is to wrap
themselves up in their large cloaks, and lying flat down
on their faces, to await, in this posture, for an interval of the

storiv, in which they may recover their hut or tent. In

this way they have a chance of escaping; but to contend

against the severe and bewildering action of a snow-storm,

is only prematurely to exhaust their strength and hasten

their cleslruciion. The snow which occurs during severe

frosts is remarkable for the beauty of its crystals. The
principal configurations are the stelliform and hexagonal,

though almost every shape of which the generating angles

of 60° and 120° are susceptible, may, in the course of a

few years' observation, be discovered. Captain Scoresby
lias figured nearly a bundled varieties of snow-crystals

observed by himself, some of them extremely beautiful, and
all of them, however complex, perfectly symmetrical.*

Rain is not unfrequent in the months of July and August,
and sometimes the quantity that falls in continued succes-

sion in a few days, is perhaps fully equal, for the time, to

what occurs in tropical countries in the rainy season.

f

The atmospheric phenomena of the Arctic regions are

peculiarly curious and interesting. This is more espe-

cially the case with regard to the aurora borealis, haloes,

parhelia, coronae, and anthelia, and the optical effects of

unequal refraction. As these various phenomena, how-

cvcrj are described under their respective appellations, in

the course of this work, we shall only here state some few
particulars respecting such as are more peculiar to the
Arctic regions.

Haloes and parhelia were observed by Captain Parry,
in his voyage to Melville Island, in very great perfection

and variety. Sometimes the parhelia and prismatic circles

were numerous. The radius of the first halo is stated, at

different times, to have been 21° 38' from the sun, 22°, 22°

10', 22° 20', Sec. On one occasion, there were two con-

centric prismatic circles, five segments of circles, and three

bright parhelia, all exhibited at one time.f Sometimes
similar phenomena, but less bright, were observed round
the moon. On the 26th of January, there was a luminous
circle encompassing the moon of 22° 40' radius, and a

white horizontal streak of light, foiming prismatic spots

of light, or paraselene, at the intersection with the halo.

On another occasion there were two circles of 38° and 45°

radius round the moon, and four paraselenae on the inner

one.

Coronae and anthelia were observed by Captain Scoresby
in the Greenland sea, almost daily in foggy weather, when-
ever the sun was visible. The best position for seeing
them was at the mast-head, where the head of the shadow
of the observer in the water was always encompassed with
an anihelion or glory. Around this were several prismatic
circles, from two to five in number, all concentric and op-
posite to the sun. The diameters were, No. 1, 1 j° or 2°

;

No. (2, the exterior limit) 4° 45'; No. 3, about 6° 30'; and
No. 4, (the middle of the band,) about 38° 50'. The
colours of some of these circles were vivid and distinct,

but of others merely shades of a luminous grey.§

But the most amusing, perhaps, of all the optica! plieno-

mena observed in the Arctic regions, are those produced
by unequal refraction. In the height of summer, when
the sky is clear, the constant action of the sun produces a.

rapid evaporation from the sea and ice ; but as the air, thus

charged with moisture, passes over alternate surfaces of

water and ice, it becomes of very unequal densities, form-

ing various strata of different degrees of refractive power.
Hence objects seen through such media are variously dis-

torted—images are multiplied—the most fantastic forms

are exhibited in an endless and ever varying succession.

Captain Scoresby, in his Voyage to Greenland in 1822,

gives a number of examples of these interesting pheno-

mena. On one occasion, there being a number of ships

in sight, at a time when the atmosphere, though clear, was
in a very extraordinary condition, the appearances were
particularly cuiious. " Of some vessels, whose hulls were
beyond the horizon, there were two, and of one ship three,

distinct inverted images, each exhibited in a different

stratum of refracted ice, one above another,—the lowest

image being at an altitude of more than the apparent height

of the ship's mast, above the mast-head of the original.

And of two vessels there were well-defined images, in an in-

verted position, though the ships to which they referred

were not within sight I It should be observed, that the invert-

ed images were visible on this occasion only, when an ap-

pearance of ice, produced either by reflection or refrac-

tion, occurred above the regular line of the horizon, in the

quarter occupied by the ships. In the clear intervals of

the lower atmosphere, between the strata of refracted ice, no

image was seen ; and when the stratum was too narrow to

comprise the whole of the image, a part of it only appeared.

And it should be also observed, that these phenomena
were principally telescopic, both the ships and imager

* See Account of the Arctic Regions, vol. i. p. 425—432.
} See Scoresby 's Voyage to Gveenlamd, 1822.

t P.irry's Voyage to the Aorth-IVest, p. 152, 156, 15r, 162, 163, 164, 172, &c,

§ Voyasre to the jYorthei-n Whale-fshenj in 1822, p. 274, 284,
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being so distant, that, to the naked eye, llicyonly appeared
as indistinct specks. Tlie inverted imai^es occurred
either in the south-west or north-cast quarter ; but, at the

same time, the ships in the north-west quarter were only

subject to a distortive influence—these appeared above a

clifli'of ice, elevated by retVaction, like oblong black streaks,

lengthened out, but compressed almost to the breadth of a

line.

The land also exhibited some curious appearances. In

many places there were patches resembling two obtuse

pyramids united by their apices, the upper one, though
quite as distinct as tiie other, being evidently the inverted

image only of the lower one. In occasional positions,

where two of these double pyramids were near together,

the upper limbs of the higher«m'ramids coalesced, so as to

present the appearance of prodigious bridges, some leagues

in extent, with a clear atmosphere beneath them. Some-
times these pyramids weie so compressed and multiplied,

that three or lour were seen in a vertical series, forrning so

many distinct horizontal strata, joining in the middle, but

all detached at the extremities.

The general telescopic appearance of these arctic coasts,

when under tlie influence of unequal refraction, is fre-

quently that of an extensive ancient city, abounding with

the ruins of castles, obelisks, churches, and monuments,
with other large and conspicuous buildings. Some of the

hills often appear to be surmounted with turrets, baitle-

njents, spires, and pinnacles ; while others, subjected to

another kind of refraction, exhibit large masses of rock,

apparently suspended in the air, at a considerable elevation

above the actual termination of the mountains to which

they refer. The whole exhibition is frequently a grand

and interesting phantasmagoria. Scarcely is the appear-

ance of any object fully examined and determined, before

it changes into something else. It is, perhaps, alternately

a castle, a cathedral, or an obelisk : then expanding and

coalescing with the adjoining mountains, it unites the in-

termediate valleys, though they may be miles in width, by

abridge of a single arch of the most magnificent appear-

ance.

Among all the optical phenomena of unequal refraction

which Captain Scoresby mentions, the most extraordinary

appears to have been the discovery of his father's ship,

when many miles beyond the reach of direct vision by its

inverted image in the air. The account of this circum-

stance, by Captain Scoresby, who had just returned from

his first landing on the east coast of Greenland, at Cape
Lister, in latitude 70° 30' N. is thus given in his Journal.

"It was about 11 P.M. the night was beautifully fine, and

the air cjuite mild. The atmosphere, in consequence of

the warmth, being in a highly refractive state, a great many
curious appearances were presented by the land and ice-

bergs. The most extraordinary effect of this state of the

atmosphere, however, was the distinct inverted image of a

ship in the clear sky, over the middle of the large bay or

inlet before mentioned,—the ship itself being entirely be-

yond the horizon. Appearances of this kind I have before

noticed, but the peculiarities of this were,—the perfection

of the image, and the great distance of the vessel that it

represented. It was so extremely well defined, that when
examined with a telescope by Dollond, I could distinguish

every sail, the general " rig of the ship,' and its particular

character; insomuch that I confidently pronounced it to be

my father's ship, the Fame, which it afterwards proved to

be,—though, on comparing notes with my father. I found
that our relative positu^n at the time gave our distance

from one another very nearly thirty miles, being about
seventeen miles beyond the horizon, and some leagues be-

yond the limit of direct vision. I was so struck by the

peculiarity of the circumstance, that I mentioned it to the

officer of the watch, staling my full conviction that the
I'aiiic was then cruizing in the neighbouring inlet."

Another cITect of this state of the atmospliere is, to render
directly visible objects which in reality arc entirely beyond
the horizon. This takes place in some measure in tem-
])erate, and perhaps torrid, as well as in the frigid climates.
Ihit in the latter the exhibition of this phenomenon is more
tre(|ueiit and nmrc remarkable than in any other region.
C;aptain Scoresby gives several examples of it in his .'Ic-

count of the Arctic Negionst, vol. i. pp. ryfii—391. But in
his Journal of a I'oijage to Greenland, the most singular
example occurs. " Tlie (larticulars were these : Towards
the end of July 1821, being among the ice in latitude 7^"
10', and longitude, by lunar observation and chronometer,
(which agreed to twenty-two minutes of longitude, or
within six geographical mihs,) 12° 30' 13" W. land was
seen from the mast-head to the westward, occasionally, for
three successive days. It was so distinct and bold, that
Captain iVIanby, who accompanied me on that voyage, and
whose observations are already before the public, was
enabled, at one time, to take a sketch of it from the deck,
whilst I took a similar sketch from the mast-head, which
is preserved in my journal of that year. The land at that
time nearest to us was VVoUaston Foreland, which, by my
late surveys, proves to lie in latitude 74° 25' (the middle
part of it,) and longitude 19° 50': the distance, therefore,
must have be' n at least 120 iniles. But Home's Foreland,
in 21° W. longitude, distinguished by two remarkable
hummocks at its extremities, was also seen ; its distance,
by calculation, founded on astronomical observations, being
140 geographical, or 160 English miles. In an ordi-
nary state of the atmosphere (supposing the refraction to

be one-twelfth of the distance,) any land to have been
visible from a ship's mast-head, an hundred feet high, at
the distance of 140 miles, must have been at least two
nautical miles, or 12,000 feet in elevation ; but as the land
in question is not more than 3500 feet in altitude, (by esti-

mation,) there must have been an extraordinary effect of
refraction equal to 8500 feet. Now, the angle correspond-
ding with an altitude of 8500 feet, and a distance of 140
miles, is 34' 47", the value of the extraordinary refraction,
at the time the land was thus seen ; or, calculating in the
proportion of the distance, which is the most usual manner
of estimating the refraction, it amounted to one-fourth of
the arch of distance, instead of one-twelfth, the mean quan-
tity.

'• That land was seen under these circumstances, there
cannot be a doubt ; for it was observed to be in the same
position, and under a similar form, on the 18th, 23d, 24th,
and 25th July, 1821, when the ship was in longitude from
12° 30', to 11° 50' W. and on the 23d it remained visible

for twenty-four hours together ; and though often changing
its appearance, by the varying influence of the refraction,

it constantly preserved a uniformity of position, and ge-
neral similarity of character. In my journal of this day, I

find I have observed, that my doubts about the reality of
the land were now entirely removed, since, with a telescope,

from the mast-head ' hills, dells, patches of snow, and
masses of naked rock, could be satisfactorily traced, ditring

four-and-twenty hours successively.' This extraordinary

effect of refraction, therefore, I conceive to be fully estab-

lished."

The only other optical phenomena that we shall de-

scribe, is the ice-blink. " On approaching a pack, field,

or other compact aggregation of ice, the ])henomenon of

the ice-blink is seeu whenever the horizon is toleral)ly free

from clouds, and m some cases even under a thick sky.

The ice-blink consists of a stratum of a lucid whiteness,

which appears over ice In that part of the atmosphere
adjoining the horizon. It appears to be occasioned thus :

C2
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Those rays of liglit which strike on Uie snowy surface of

the itte, arc reflected into the supeiincumbenl air, where

ihey arc rendered visible, either by the renective property

of the air, simply, or by a li^ht haze, which, on such oc-

casions, proliably exists in the atmosphere; but the lii;ht

which falls on the sea, is in a i^reat measure absorbed, and

1st. On approaching the Lapland Alps, we arrive at

the line where the spruce Hr {Pinun abirs) ceases to grow.

It had previously assumed tiie appearance of a slender

pole, besot with short droopini;^ branches, of a funeral hue.

With the spruce fir, the Hosa citiiiamonea, and Convotlaria

bifolia, had disappeared ; and the borders of the pools were

the superincumbent air retains its native ethereal hue. i\.v\\t\.i^)i jirundo fihiagmitcs, I.ysiinachia ihtjruifolici Ga-

llence, wlicn the ice-blink occurs under the most favoura- Hum borrnle, and Carex s^lobuluria. This is tlie true re-

ble circumstances, it affords to the eye a beautiful and giou of '/'unsiliif^o nivea. I he extreme boundary of the

perfect map of the ice, twenty or thii ty miles beyond the spruce fir is 3200 below the level of perennial snow, where

limit of direct vision, but less distant in proportion as the the mean lempeiature is 37". 5 I'ahrenheit.

atmosphere is inore dense and obscure. The ice-blink

not only shows the figure of tlie ice, but enables the ex-

perienced observer to judge whether the ice thus picturt-d

be field or packed ice : if the latter, whether it be compact

or open, bay or heavy ice. I'ield-ice affords the most

2d. IJegion. Here the Scotch fir, {Finns sylvestris)

though diminished in siz", is still found, with a low stem
and spreadinj^ branches; and here we kisc J^et/itm /laluatre,

Satix ficntandria, Veronica ierfnilifolia. Near the extreme
boundary of the- Scolcli fir, is found P/iacu alfiina. Be-

lucid blink, accompanied with a tinge of \ ellow ; that of yond this the fruit of Vaccinium mxjrtitluH does not per-

packs is more purely white ; and of bay-ice, greyish. The I'ecily ripen : the upper limit of this region is 2800 feet

land, on account of its snowy covering, like« ise occasions below the line of ijcrpetual snow, and has a mean tempera-

a blink, wliich is more yellow than that produced by the ture of 36° 5'. Abom 600 feet lower, barley, one of the

ice of fields." most hardy of the Ccrr.alia ceases to ripen; though the

polaloe and turnip are not too diminutive to afford a pro-

Sect. VI. Phylology. fitabic crop, almost to the extreniiiy of this zone.

3d, Beyond this the miniature forests consist of stunted

Before we enter the arctic regions, we find the vegeta- birch, {lii-tula atba) which soon becomes so low as to be

ble productions of the earth progressively diminishini; iii commanded iVoni the most trifling eminence. Its upper

size and in number, as we recede from the equator. The
noblest trees of the forest in temperate climes cannot vie

in size with the vast adann'jnia, or the superl)/;a/;ni' of the

torrid regions, the giants of vegetable life : and, in advanc-

ing toward th-j poles, there is a striking diminution of the

number of vegetable species. Wildenow slates the num-

ber of known species on the Coromandcl coast, and in tbe

island of Jamaica, at 4000 ; in Kni^'land 2592 ; in the Mar-

(juisale of Brandenburg' 2000 ; in Sweden 1299; in Iceland

->53; in Lapland S34;» in Spi'zbcrgen, Captain Scoresby

found 47 species ;t and in Melville Island, probably the

boundary, where it is not above five feet in height, is 2000
feet below the line of per])etual snow. In this zone the

Alniis i>ica7ia, Primus /iadtis, Po/iulus trcmula, are early

lost; and near its upp'-r boundary, we miss the Morbus
aucu/iaria, Rubus arcticus, and common heath, Erica vul-

garis ; but the vegetation of Sonc/ius al/iinus, and ylconi-

lum /ycocionum,are very luxuriant, as well as of the Lichen
rangifcrititia, or reindeer moss, on the drier spots. At the

upper limit of this zone, the Tussilagci frigida, and Pedi-

culuris sce/urum carolinum, disappear.

4th. The next zone contains brushwood, only on the

coldest point of the globe, Captain Parr) has only noticed margins of the streamlets, or in bogs, consisting of Salix

12 or 13 species, among which the only shrubby plant was gtauca, and Betulu >/«?ia, (which still retains its erect pos-

Betula nayia, there a ci-eeping vegetable, not rising two lure,) intermixed here and there with a few bushes of

inches from the ground. t Even in Lieutenant Franklin's juniper and Salix has'ata. Every hillock is covered with

arduous journy, which embraced a large poi tion of coun- Arbutus alfiina, variegated with Andromeda carulea and

try below the 60th degree of latitude, and but a compara- Trientalis Kurofian, wliile the bogs are ornamented with

lively small track within the arctic circle, the number of Androineda fiohifulia -M^d Pedicularis Laffionica. On the

planisobservod, only amounts to 663 species § southern declivities we lind Veronica al/iina, Viola bijiora,

The physical distribution of vegetables has only of late Pteris cris/ia, and Angelica archangelica. Tlie upper

vears claimed due attention from the botanist, though it branch of this zone is 1400 feet below the line of perpetual

oflers one of the most striking peculiarities of climate ; but snow.

the researches of Wahlenberg, of Von Buch, and of Hum- 5ih. In this retrion brushwood is no longer seen. The
boldt, have opened a noble field to botanical investigation, woolly willow, Salix lanala,h noi more than two feet high

The observations of Wahlenberg, on their physical dislri- even in the most favourable situations ; and Salix myrsi-

bution in Lapland, forms so very complete a view of their nilis is still less Detula nana now only creeps along the

:'eneral distribution in Arctic countries, that they may ground in the drier spots ; but the hills are clothed with

serve for a general sketch of the gradual extinction of the humble, but vigorous vegetation of Azalea jirocum-

vegctablc life by opproxiination to the line of perpetual bens, and Azalea Lafifionica, which impart a peculiar

congelation. It is well known, that, besides latitude, the brownish hue to this zone. Sheltered spots between the

elevation of a country above the level of the sea, exerts a rocks, it is true, afl'ord specimens of Lyrhnia a/u-iala,

most important inflnciice on its climate, because the limits Erigeron unijlorum, and Ojitrys al/iina ; and in bos^s may
of perpetual ice approach nearer and nearer to the sea as be seen Aira al/iina, Carex ustulaia, and Vuccinum uligi-perpc

we advance towards the pole. Hence the Alpine regions

of Lapland, to which V/ahknherg's observations apply,

afford a favourable station for viewing the gradual influence

of climate in circumscribing the Arctic flora. He divides

this district into eight zones, each marked by peculiarities

in its vegetable productions.

Flora Lap/i'jnica. f .Irclic Regions.

vosunt ; but the only berries that here ripen are iho'.e of

limtulrum nigrum, which luxuriates in this region. This
zone extends to within 800 feet of the line of perpetual

snow, and its mean tem])eraturezr 34" Fahrenheit; a little

above this point we lose the Lichen rangiferinus.

6tii. This i-egion is marked by patches of perennial snow,

\ I'arry's Voyage.

% In tliis journey, Ur. llichardson, who was naturalist to tlie expedition, rem.wked the gradual extinction of some species of plants, and

the diminution in the height of the trees as they aclv.tnce(l toward the shores of the Icy Sea : and they observed no trees above Lat. 67°

.30' >', iu Long. 116° W. though they attained to latitude 68' 18'.
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the bare spaces between which are thinly sprinkl-^il wiih

the dai'k vcKCIauoii of Emfitlrum nigruvi, now desiituteof

fruil; Andromeda tetrugona, J. hyfirioides, and Dia/ictisia

La/i/ionica, a (ew soiillitrn slopes are decorated wilh Gen-
tiana /cueita, G. nivu/is, Camjianuta unijlora, and Draba
alfihia ; wliile the marshes afford Pedicularin hirsuta, P.

Jlaniniia, and Drijus octofictala. The superior limit of

this zone is 200 feet below the line of perpetual and almost

uninierrupted snows.

7th. Beyond the last region the general covering of

snow is only inierrup cd by a few dark spots, occasioned

by reflected heat, where the spongy surface of the soil

affduls sustenance to Saxifraga stellaris, S. o/i/wsili/'o/hi,

S. rhnilatis, Ranunculuf) ni-valis, R. glacialis, Rumex
digtjiniD, Juncus c;/rT'o<w«, and Si/ene acauiis. The mean
tem|)eralure of this zone, wbich touches the line of unin-

terrupted snow, is a little above 32" I'alirenheit.

8tli. When some mass of dark rock occasions the melt-

ing of the snow in a few points of this zone, a few shoots of

Rantaiculus glacialis, and other similar plants occasionally

show themselves, even to the heighth of 500 feet above

the general line of perennial snow, until the point of per-

petual congelation arrests the farther efforts of animated
nature. The only living creature found in this dreary re-

gion, is the snow bunting, Emberiza nivalis.

This division into zones, distinguished by their vegeta-

ble inhabitants, may be traced even along the surface of

the lowest land, as we proceed northward ; though there

are so many circumstances which affect the temperature of

any place, that the zones cannot be marked by fixed de-

grees of latitude ; and the i«o///erwanines do not corres-

pond with such parallels. The varieties of vegetable life

decrease as we advance into the Arctic regions; and we
find a proportionate diminution in the numbers of the

larger animals.

Sect. VII.

—

Zoology.

In viewing the zoology of the Arctic regions, we find

the number of species in the animal kingdom gradually

diminish. These desolate regions, however, teem with

life as far as human enterprize has hitherto penetrated.

We have already noticed the innumerable myriads of ani-

inalcules which swarm in the deep, sufficient to discolour

the waters of the Greenland sea to a vast extent, and
which properly afford food to the small sguilla, and other

Crustacea, on which the huge mysticetus is supported.

This exuberance of animal life is the cause of the vast

numbers of some species of aquatic fowl, visiting the Arc-
tic ciicletothe very limits of perpetual congelation. Even
the scanty vegetation of high latitudes is capable of sup-

porting many animals. The rein-deer, the musk-ox, the

ptarmigan, grow fat amid the stinted vegetation of Mel-
ville Island, during its short summer; after which an admi-
rable instinct warns them to rttreat to more genial climes.

The Eauna Groenlandica of Fabricius, a Danish mis-

sionary, some time rebidcnt in that colony, affords the best

connected view of the zoology of an Arctic country yet

giv( II to the world.

Of the lower animals he enumerates and describes,

%'cniics, including Teslacca,
Insecta, including Articiilata,

I'isces, including C'urtil;iginei,

Tvne Ampliibia, {runa tnnporariii,')

Aves, - . . . -

Mammalia, . - . . .

228
110
44
1

53

32

468

ral additional inhabitants of the Greenland sei, or the ad-
jacent shores, as may be seen in the following list:

Vermes.
Fhtstra piloea.

Cellipma pumicosa.
Stibelln friistvhaa,

Jiuccinvm carinatum,
Myiihtft I'lt^osus.

Jlslfiiiii' pectmnla.
Medusa pi/triis, and si.\ other small species, described

and figuri-d by Scoreshy.—Arctic Itegions.
Six species of miniite </ninia/c»^, described and figur-
ed by Scoresby.

CUo boreaUs.

helicina.

Articulata.

Pisces.

Aves.

Cancer tnigux,

ampulla,

boreas

piUex.

arcticus.

Gadus carboiiarius.

Mulbiis barbatvs.

Sguahis borealia.

Ifirundo riparia. In Melville Island.
Tringa hypoleucos.

cinereu.

Charadrius pbtvialis.

Una brunnivhii.

Lartis arge7itiitua,

sabini.

Mammalia.
Jilns Groentandicus. A new species, discovered on

the east coast of Greenland by .Scoicsby.

It is, howevei', obvious, that these sources alone can
only afford a tolerable view of the principal zoological pro-
ductions of the Arctic regions.

Pennant's Arctic Zoology contains a description of many
animals, which, strictly speaking, do not belong to coun-
tries even within the 60° of latitude. The woik was ori-

ginally intended to embrace (he zoology of the whole of
North America, and, therefore, it contains numerous
animals that are only found in warm latitudes, 'j'he zoo-

logy of the northern parts of Europe and Asia have been
ably illustrated in the works of Linnaeus and Pallas ; and
many additions were made by the voyages of Stcllcr and
Cooke, and the researches of Sir Chat Ics Giesccke. It is

gratifying to our nationality to perceive bow much the

natural history of the Arctic regions is indebted to British

enterprize. The voyages of Phipps, Scoresby, lioss,

Parry, Franklin ; Sir Alexander Mackenzie, and Hearne,

in America; of Sir G. Mackenzie, Dr. Hooker, and Dr.

Henderson, in Iceland, are monuments of our enterprize

and our zeal. From an examination of the facts collected

in their writings, from various detached memoirs on the

subject of natural history, and the perusal of some of the

most eminent .^yslcmatic writers, wc haie drawn up a

catalogue of the animals in the classes Mammalia, Aves,

and J'isccs, which have been observed within the 60th de-

gree of north latitude. Wc have fixed on this latitude,

because it includes those regionsof Asia and America where

the intensity of the cold is fully as severe as within the

polar circle in Europe; and it comprehends the whole of

Greenland; a country which affords the best example of

an Arctic Fauna.

MAMMALIA.
—no inconsiderable list for so dreary a country.

The more recent investigations of Captains Phipps,

Scoresby, and Sabine, have made us acquainted with scve-

Ursus maritimiis,

Americanus,

Polar bear.

C Black bear and yellow bear,

? Ulchardson.
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the rocks 01) ihe sliores of Cireenland and Spiizbcrgen

swarm wilh ducks, (.i'la.f ynfjllisnima) and some oilier spe-

cies of birds are also numerous. Yel these are but occa-

sional visitors. They retire to these remote regions, where

the sea, as soon as the ice makes an opening, is found to

swarm with insects suitable for their food, and the rocks

aft'orO them congenial places, receiving an astonishing

heat from the sun, lor the purpose of incubation.

The biuls take ilieir dcpiiiturc from Spiizbcrgen gene-

rally in September or October, from the east coast of

Greenland somewhat earlier, and from Melville Island

about the middle of October. At the tin\e of Captain

I'arrv's wintering, all the quadrupeds, excepiing wolves

and foxes, had retired to the southward before the end of

the same month. The birds returned in the beginning of

June, and hares, rein-deer, £cc. a little before the middle

of tiie month.
Nature, ".vhich has so universally fitted the animal crea-

tion for their various circumstances, has, in the case of

the Arctic animals, given them a power of resisting the

severities of the climate beyond what either occvirs in, or

is needed by, the species of warmer countries. Thus the

birds are clothed so thickly with feathers that, in some of

the larger species, they are impenetrable to small shot

from a fowling piece, if received in front; and to this

warm coalini; is added a thick bed of down beneath the

feathers. The quadrupeds have also their defence. The
bear, besides his lliick warm fur, has a layer of fat spread

over the whole of his body, which, from its bad conducting

power of heat, is a powerful defence against the cold.

The seals and walruses have also a similar protection ;

and all the whale tribe have a still more abundant super-

stratum of fat, which enables them, while living in an ele-

ment at the freezing temperature, to preserve in their bo-

dies a uniform warmth, equal to 100° of Fahrenheit's scale.

All the quadrupeds that remain throughout the winter

in these regions, probably, are subject either to hyberna-

tion, or to what has been denominated a state of (jfuiescence*,

during the absence of the sun. Though an occasional

bear is known to stroll from his den in the winter, the spe-

cies in general, like the brown bear, remain in a quiescent

state.

What may be the state of the cetaceous animals in the

winter season, that remain in this region, is not known.

In the case of a party that wintered in Jan Mayen, in the

vear 16JO-4-, it was observed, that the B. mysticetus began

to appear about the coasts in March. Some persons are

of opinion that these also hybernate, lying in a state of re-

pose beneath the ice, for considerable intervals together.

These animals, of which we have hitherto merely spoken

en /iassn?!/, deserves more particular consideration. One
species, the vtystketus, is the principal object of British

commerce within the Arctic regions; in the fishery of

which we now annually employ 140 or 150 ships, avera-

ging upwaids of 300 tons burden. The annual produce of

this fishery may, on an average of ten years, ending with

1823, be stated at 1200 whales, producing 13,500 tons of

oil, and 6750 tons of whalebone, of the mean value of

400,000/. or half a million sterling. The importance of

this produce consists in the circumstance, that it is all de-

rived from the sea without any Jirst co.^t or expenses

(a small proportion in hemp, ^c. excepted) but such as are

laid out on articles of British grovvHi and fabrication.

—

Hence the whole annual income from the fishery may be

considered as a clear accession to the wealth of the na-

tion. And, in addition to this consideration, the trade em-

ploys a number of persons of various occupations, and

trains up a large number of hardy seamen, to the great

benefit of our commerce in peace, and applicable to the
defence of our country m time of war.

But as this interesting branch of our commerce is dis-

cussed and described in our article Whalb TtsHKHY, and
as the object of tl;e fishery, the capture of the Dalxna
mysiicelus, or Greenland whale, is also desciibtd undei-

our article CETOLOtiv, it becomes unnecessary to enlarge
on these subjects in this place.

Sect. VIII.— Inhabitants.

The pliancy of the human frame to circumstances of

climate and quality of food, is greater, perhaps, than that

of any other of the animal creation. While the animal
kinf^dom, in general, is distril)uted according to climate,

and pariicular genera restricted to certain temperatures
or localities, removed from which many of them would
perish, the human race possesses such superior pliancy as

to be able to exist in all climates, from the severe frosts of

the Arctic regions to the high temperature of the torrid

zone. And an almost equal capability of conforming to

|)eculiar qualities of food, is also possessed by the race of

man. \Vhile, on the one hand, some animals feed entirely

on vegetable, or solely on animal food ; on the other hand,

our species can subsist not only on the greatest variety of

animal and vegetable substances, or on an admixture of

both, which is the most usual nourishment ; but it is ca-

pable of living entirely upon vegetal)le products, or solely

upon animal food ; and under each circumstance of attain-

ing almost an equal degree of hardihood and muscular
power. Thus we find the Irish peasant, who often sub-

sists almost entirely on potatoes, and the Highlander,
whose food is almost confined to oatmeal and barley, equal-

ly hardy and muscular, and perhaps more so, than the

English peasant or manufacturer, who believes he could

not exist without a large share of animal food.

Where the food is confined to the produce of one of the

two kingdoms from which our aliment is derived, we find

the vegetable kingdom most generally to afford the neces-

sary supplies in almost all countries situated in warm or

temperate climates. But the peculiarity, as respects an
entire subsistence on animal food, is perhaps confioed to

the Arctic portions of the globe.

The inhabitants of the Arctic regions are not numer-
ous. Ihey, however, consist of various nations, among
which there is a considerable dissimilarity of habits and
pursuits. We shall conclude this article by a few obser-

vations on these people ; comnicncing with

—

I. The Arctic Inhabitants of Eurofic. The origin of

the present race of Europeans ma\ undoubtedly be traced

to the central regions of Asia. Tradition, philologyt, his-

tory, and revelation, all combine in showing that country

to have been the cradle of the human race, though the pe-

riods of the emigrations are veiled in the deepest obscu-

rity. The earliest inh.ibitants of Earo|)e would appear to

have been tribes of Celia; and Finni. The former appear

at a very remote period to have penetrated to the west of

Europe; and, at the dawn of history, we find them in pos-

session of Gaul and Britain ; and the Finni occupying
countries far to the north of the Euxine. From these pos-

sessions the latter appear to have becti foiced by the sub-

sequent irruptions of the Sauromalx and 'I'cutoncs.

The Sauromatx, or Sclavi, seem to have been tribes

from Media, or northern Persia, who passed either by the

defiles of the Caucasus, or by coasting the shores of the

Caspian, and established themselves on the banks of the

Tanais. For some centuries they appear to have remain-

ed on the northern shores of the Euxine. Impelled by

Dr. Fleming's Phihsophij of Zoology, vol. ii. p. 80. f Sec Dr. Murray's a ble work on the Origin o/Ewopcan Languages.
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other roving tiibes, ihey took possession of the Carpathian

mountains; and, extending themselves over the woods
and marshes of Sarmatia, became the ancestors of the pre-

sent race of Poles and Russians, Vands and Uoheniians.

By them the Finni were forced northward, and were thus

the earliest inhabitants of the Scandinavian peninsula, the

shores of the White Sea, and the northern coasts of the

Russian empire. The Teutones, another Asiatic tribe,

the affinity of whose lan<^uage with ibe Persic and San-
scrit has been proved by Dr. A. Murray, seem to have ad-

vanced from about the Lake of Aral, and passed directly

westward, throuj^h the hostile tribes of SauromatiE and
Celiae ; and, lont; before the Homans had subjugated Italy,

the Teulones had established iheniselves on the Rhine,

and sought the alliance of the Celtic inhabitants of Gaul.

About 300 years before Christ, the Teulones had ex-

pelled the Finni from the greatest part of Scandinavia.

The descendants of these conquerors formed the Gothic
tribes, who burst with irresistible fury on the Roman em-
pire, and finally extinguished it in the west of Europe.
The Norwegians, Danes, and Swedes, are the descendants

of the Scandinavian Teutones, and speak kindred dialects

of that extensive language, which was carried into Iceland

about the year 8/-1, and about a century afterwards even

into Greenland. From these extreme limits, traces of

this tongue may be found even to the confines of China.*

The Finni were not exterminated by the Teutones.

—

Many of them were found intermixed with the German
colonists in the reign of Justinian I. ; and they always
occupied the northern parts of Scandinavia, and the shores

of the White Sea; where one of iheir tribes, the Piarmi,

or Biarmi, attained to considerable wealth and civilization.

The modern people of Finland seem to be their descen-

dants. Permia, according to Torfxus, was invaded by
two captains of Hacon, king of Norway, in 1224. They
are stated to have conquered the country, after making
terrible slaughter of its pagan inhabitants. The Lap-
landers are said to have a common origin with the Finns,

but are very different in point of civilization. The former
are a race of industrious agriculturalists; the latter of in-

dolent 7iomadic tribes, who depend for subsistence on a

precarious supply of fish from their rivers, and the pro-

duce of their flocks of rein deer. In them, the marks of

their race are therefore most distinct. They are of short

stature, with black, coarse, straight hair, eyes transversely

narrow, with black irides ; large heads, and high cheek
bones. Yet Von Buch assures us, that some of them have
true Turkish physiognomies. Their language has con-

siderable affinity to the Turkish,! and difl'ers more from
the dialect of Finnish spoken at Abo than the Swedish does
from the German.:^ Tlie language of the Finns is that of
many small Russian tribes, such as the iVIadernes, the

Tschermissi, Syiijcnes, and Voliacks; and may be traced

from the shores of the Frozen Ocean to the range of Cau-
c.isus, and the banks of the river Anabara, in longitude
110° east.

Along the northern coasts of Europe, from the eastern
shores of the While Sea to the longitude of the Ural
Mountains, we find a scattered race, known by the name
of S.imoides. 'J'hey are a more barbarous people than the
Laplanders

; yet their manners and language show iliem

to be of F"innish extraction. They use the rein deer to

draw their sledges; but do not milk them. They feed on
all kinds of quadrupeds, and on fish. Their manners are
brutal and filthy ; being far beneath the Laplander in the
arts of life. They became subject to Russia about 1525.

The Samoides are not confined to Europe, but are also

spread over a wide extent of the shores of the north of
Asia.

II. Asiatic Arctic Tribes. The Samoides must be a

pretty numerous race ; for they are found in this quarter
of the globe as low as latitude 65"", dispersed among other
tribes ; and swarm in the vast promontory between the
Yenissey and the Anabara, which stretches up to lat. 75."

They are even found dispersed beyond this river, almost
to the Lower Lena. 'J'lie Asiatic Samoides were not con-
quered by Russia until about a century after their Euro-
|iean brethren. The following petty tribes belong to the
same stock.

The Kobia/s, on the Yenissey.
The I.oi/otcs, and A/utorcs, on the Sayane Mountains.
The Tubinzes, on the left bank of the Yenissey.
'1 he Kamatschintzes, around the souices of the rivers

Kana and Mana.
The Yurates^fOV Tj^rMes, between the Oby and Yenissey.
The Karaffasses, in the Udinskoy circle §

The Samoides call themselves only .\'e7icfsc/i, people, or
CItosovo, men. The origin of their usu.il appellation is

unknown.
Somewhat to the south of the Samoides, we find the

Ostiaks ; who, though not numerous, are composed of two
distinct people. The Osiiaks of the Narym, or Morases,
who occupy the district between the Oby and Narym, the
Ket, and the Tom. These appear to be of Finnish ex-
traction ; but the Ostiaks of the Yenissey are said to speak
a difl'erent language from any other tribe in Siberia. This
last people are nomadic, dwell on the lower Yenissey, in-

termingled with Samoides, and are not immcrous.
To the eastward of the tribes already mentioned are

found the Yakuts, a people of Mongolian descent, who
were driven by the southern Monguls and Bursts to the

inhospitable regions of the north ; and are now found in

the government of Irkutsk, along the Lena, quite to the

Frozen Ocean. They are a superior race to those Asi-

atics already enumerated. They speak a dialect of the

tongue of the Monguls, and have their physiognomy. They
have a short stature, flat visage, small oblique eyes, thick

lips, a swarthy skin, and scanty beard. When conquered
by the Russians in 1620, they mustered 40,000 fighting

men, and have since increased.

Of the same Mongolian stock are the Tungusi, who
hrve the religion, language and manners of the Mand-
shurs. These two nations, with their brethren the Mon-
guls of central Asia, are the descendants of tlic people who,
under the denomination of Tartars, have at dilferent limes

spread desolation over the fairest kingdonis of Asia, fron\

the confines of Europe to the extremities of China, and
the plains of India.

The Tungusi are a numerous but widely scattered

nomadic people, who reach from the Yenissey on the west,

to the river Amur and the Eastern Ocean ; and are found

from lat. 53° to 65°, and even to the borders of the Icy

Sea. They are called Lamutz on the Eastern Ocean ; but

their own appellation is Ocvcss, or men. They made a

brave and long resistance to the Russians, and were hut
imperfectly subdued about 1650. Their wandering life

renders it impossible to ascertain their real numbers; but,

in ircs, 12,000 males were computed among those most
easily reached ; a number probably far below the male pop-
ulation of the difierent tribes. Of all the Asiatic inhabi-

tants of the Arctic regions, theTungusi are the most civi-

lized ; and they have freely admitted various tribes of
Samoides, Osiiaks, and Yakuts, to inhabit their wide do.
mains.

• The people of this r.ice ai-e distinguished by large limbs, fair complexions, and flaxen hair,

j Murray. ; \'on Huch's Traveh, p. 245. ^ Tooke's View of the Hussion Einjnrt'.
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The Yukagliiics occupy parts of the ten-ilory norih of

Uic Yakuls, on the Fro/.cn Oican, from the Yana lo the

Kovima, or Kolvma. They too are of Mongolian dcsctiit,

but arc ruder than their southern brethren. When ihcy

submitted to Russia in 1639, they had not sien horses;

although those animals were, at ihal lime, well known to

Ihc Yakuls.

The Koriaks inhabit tlie country west and north of Kamt-

Kcbatka. They arc divided imo two nat.ons, the wander-

ing and fixed Koriaks. The first occupy the tract oounded

on the east by the Sea of I'tnschinsk, on the south by the

Slanovi Mountains, on the west by ihc river Kovima, and

on the north by the Anadir, and the Anugiii. They are a

fierce and cruel people, who wander wiih iheir herds of

rein deer, but never approach the sea, nor use fish as food.

Their persons are lean and short, their eyes, as well as

their heads, small, their mouths large, their hair black,

their beards pointed, and often eradicated. Their dress is

squalid. They are much dreaded by the fixed Koriaks,

who inhabit the northern part of the Kamtschatskan pen-

insula. These last have a few rein-deer, which they use

for sledges, but never for their niilk. They are a mild

and timid race; yet speak a dialect of the same language

as their ferocious brethren. This branch of the Koriaks

arc also called Techuki. They dwell in rude fixed tents,

•which, like their dress, are of deer skins ; their manners

are filthy and disgusting; their features arc coarse; but

ihcy have no; the flat visage, and little eyes, of the Mon-

golian race. The two tribes of Koriaks together are rated

at not more than 3000 families.

The Kamtschaikadales are evidently of Chinese or Mon-
golian descent, as is indicated by their swarthy complex-

ion, broad flat faces, small oblique eyes, slender eye-brows,

and scanty beards. The Kamtschaikadales have pendu-

lous bellies, and slender limbs. They arc not numerous,

only 3000 paying tribute to Russia, including the inhabi-

tants of the kurilc Isles. In 1717, the whole peninsula

submitted to Russia. This mountainous and sterile desert

is Ihe seat of volcanic fires of great activity
;
yet it has, on

account of the value of the trade in the fur of the sea otter,

iind for the excellence of its liarbour, been colonized by

Russia.

The last of the Asiatic nations we shall mention, are

the Tschutski, a brave and fine race of men, occupying the

%ast peninsular extremity of north-eastern Asia. In per-

son, the Tschutski are tall and stout, with long faces, an

agreeable physiognomy, and are considerably more civi-

lized than their neighbours. Some of them wear ear-rings,

but do not pierce their noses like some other rude tribes.

Their dwellings are suited to their boisterous climate and

a country destitute of forests, being principally subterra-

neous. Their dress consists of a jacket, trowsers, and half

boots, of neatly dressed leather: and for prosecuting their

fishery, which is an important concern, they have water-

proof dresses inade of the intestine of the whale. They
have rein-deer, but use them neither for draught nor for

ihcir milk: they employ dogs in their sledges. Their

weapons are neatly made bows and arrows, usually carried

in an ornamented quiver. They always carry long spears ;

;»nd are so attached to their arms, that they will not sell

iheni on any terms.

These people have high notions of liberty ; and have

hitherto resisted all attempts of the Russians to subjugate

their country; yet they were courteous and hospitable to

Cooke, whose manners so pleased them, that in the next

season they oriercd tribute to the Russians, whom they sup-

posed lo be Irts countrymen.

Several of the islands, which lie between the northern

parts of Asia and Ainerica, were inhabited by colonists

from .Asia, when discovered by the Russians. The Kurile
islands are peopled from Kamtschatka; the Aleutian isles

by Koriaks.

Hi. W/ie .American inhabitanta of the Arctic Regions are
still mere imperfectly known than those of Asia: but as

far as naiivc tradition and recent |)hilological discoveries

have thrown light on tl-.c subject, there can be little doubt
that the American Indians of those regions have passed
from the north-eastern extremity of Asia into the new
world. The Tschutski twice annually witness the migra-
tion of innumerable rtin-decr on the ice, to the American
continent ; and the narrow strait of Behring, rendered
more easily passable by the intervention of many islands,

which afl'ord food to the deer, would but jircscnt a slight

obstacle to the enterprize of a nation of hunters. On this

subject, however, we can only offer conjectures; and wc
shall proceetl to notice the various tribes met with in the

frigid regions of America.
Of all the tribes of the north who retain such a simila-

rity of manners that characterizes them at once as the

same people, the Esquimaux is the niosi extensively dis-

tributed. Our mo.it particular actiuainiance with this peo-
ple, is derived from our intercourse with, and from the re-

sidence of the missionaries among, the Gri;enlaiulers.

IJut people of almost precisely Ihe same character and
habits occupy the shores of Labrador, some of the coasts

of Hudson's Bay, parts of the northern face of north

America, various portions of the north-west coast of the

same continent, and some of the islands on the north-east

of the Tschutski Noss. They are found as low down on
the western shores of America as Prince William's Sound,
and Unalashka, between Lat. 54° and 60°. They occur

also about Norton Sound, in Lat. 64°, and have been again

found on Mackenzie's River, in the Icy Sea, in Long. 128°

W., and on Copper Mine River in Long. 1 1
6° W. Traces

of them were discovered by Captain Parry, on Melville

Island, in Long. 1 10° W. Lat. 75° N. as well as on other

islands in the Icy Ocean.
The persons and manners of this widely-extended race

preserve a considerable similarity, even in their most re-

mote settlements. They arc all addicted to fishing, and
the use of a long and slender canoe, of peculiar construc-

tion. They occupy subterranean dwellings, and bury iheir

dead under barrows, like the natives of the north of Eu-
rope and Asia. In winter, some tribes form houses of

frozen snow, which Captain Franklin describes in his very

perilous and fatiguing expedition to Copper Mine River,

(p. 265.) as very comfortable. Their language seems to

have much uniformity, or to differ less tiian might have
been expected from their widely scattered situation. This
unfortunate race have been persecuted by all their neigh-

bours. The Scandinavian colonists of (Jreenland dread

and hate the Skrllings, (so called from their low stature,)

whom their fears or hatred have falsely transformed into

cannibals; and the most deadly enmity subsists between
the Esquimaux and all the tribes of American Imlians.

Yet, when well treated, the Esquimaux appear a kind and
well-disposed people; but a long series of oppression and
treachery has rendered them suspicious, and prob.ibly vin-

dictive. Of their descent, we cannot speak with confi-

dence; but their form and features, as well as their man-
ners, approximate to some of the north-eastern tribes of

Asia.

These people being more peculiarly Arctic than almost

any other, we shall enter into a more particular considera-

tion of their appearance and habits.

The Esquimaux, like the Arctic inhabitants in general,

are of a low stature; few of them exceeding the height of

five feet. Their face is commonly broad and flat, witji
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high cheek bones. John Sacheuse, who was well known
as tlie Esquimavix who acronipanicd Captain Ross in his

voyage of discovery into Baffin's Bay, and was the inter-

preter betwixt Captain Ross and tlic tribu of Esquimaux
that he discovered, and named Arctic Highlanders, seemed
to be a good specimen of the nation to which he belonged,

both as to his personal appearance, and as to his natural

faculties. On questioning him respecting the Arctic

Highlanders, we were much amused with one article of his

description. He stated, in prt-lly intclligil)Ie language,

that these people were in general very like his own coun-

trymen; but, pointing to h s cheeks with both hands, he

observed, "they are a great deal bigger here ;" intimating

that they were much broader in the face, whereas he cer-

tainly was one of the widest faced men we have almost

ever seen !

The hands and feet of the Esquimaux are small; their

heads large; their hair is coal black, straight, and coarse;

they seldom have any beard, because the little which na-

ture gives ihem they constantly root out; their clothes

are composed of the skins of rein-deer, seals, and birds.

There is little dilTerence in the dress of the two sexes.

The hood of the jacket is the only cover for the head.

The mothers or nurses of infants have their jacket made
so wide between the shoulders, that it will contain the

child, which they place in it, and carry about with them
quite naked. In their w ntcr huts, which are remarkably

close and warm, both men and women sit either stark

naked, or with only their breeches on, the body being in-

S'ariably uncovered.

Both the men and women frequently visit the ships em-
ployed in the Davis's Strait whale-fishery, where the latter

especially, always pa} a respecttul and assiduous attention

to the cook. In cases where the whale-fishers are employ-
ed in " making off," (that is, packing the blubber of whales
recently caught in their casks,) the Esquimaux anxiously

collect the skin of the whale, of which the fishers make
no use. This, which they generally eat dried in the sun,

they will occasionally feast upon in the state it is in when
they receive it. And even their infants, which the women
sometimes carry with them on board of the ships, eagerly

devour the same; for a piece of skm being put into their

hands, on which there is a thin rind of blubber, they suck

it with every appearance of a relish and enjoyment. The
men, in such cases, appear to be careful, and even jealous

of their wives^n the presence of Europeans; but their

daughters are oScasionally offered, by an old female domes-
tic, to the embraces of the whale-fishers, the price of the

indulgence being a silk handkei chief, or some other equal-

ly useful article.

In winter, the Esquimaux reside in huts partly scooped

out of the ground, with the roof only rising two or ihiee

feet above the surface. The entrance is by a low subter-

ranean passage or tunnel, four or five yards long, which is

the only communication wiih the open air. As they have

no fires, but only lamps trimmed with train oil, and moss
for the wick, they have no need of chimneys. Hence the

heat arising from their lamp, and from the bodies of the

innates, is in a most cft'eetual manner economized : but

the air is, in consequence, so foul and disagreeable, as to

be almost intolerable to an European. In summer, they

remove from their huts and dwell in tents, which they re-

move from place to place, according to the facilities they

meet with in pursuing their occupations of hunting and
sealing. As ihey are entirely dependent on the animal

cr( ation for their subsistence, they are under the necessity

of removing their residences whenever the seals retreat

fiuni their vicinity. Their most favourite food is the flesh

of the rein-deer : but their chief sustenance is derived

fronri seals. It is the great object of their ambition to ex-
cel in seal-catching ; and a man's dignity and rank among
his comrades is proportionate to his skill in hunting and
fisliing, which with them is the jierfection of talent. Their
dexterity in scal-calching is extraordinary, though imdcr-
taken in small light canoes, not weighing above 20 or 30
pounds, in which scarcely any European can maintain his
balance. But, notwithstanding all their address, the pecu-
liar dangers to which they are exposed arc the occasion of
frequent accidents. They often venture in a boisterous
sea, where, to the passing navigator, they have the appear-
ance of a human nautilus.

Those of the Equimaux who arc furnished with guns
exhibit great cunning and dexterity in the management of
them, especially in shooting seals npon the ice. As the
seal, when reposing on the ice, always lies cither close to
the edge, or with a small hole, adapted for his escape,
within a yard or two of him, he can never be caught but
with the greatest address. The Equimaux in the neigh-
bourhood of Disco Island use a white screen attached to a
pole, which they thrust before them as they crawl along the
ice towar'Js the seal. This affords them shelter; and be-
ing nearly of the colour of the snov/, deceives even the
wary seal, and enables the Esquimaux to get within shot,
and to obtain a deliberate aim at his prey. The Esqui-
maux of Greenland do not seem to have any distinction of
rank, with the exception of their angekokn or priests, not
acknowledging either chiefs, princes, or kings.

Their huts vary in size according to the number of fa-

milies intended to be accommodated, which is generally
two or three, but may be from four to ten. Betwixt each
family is sometimes a screen of skins, and a lamp at the
division post. (We speak of the huts of the Grccnland-
ers.) On one side are the windows, formed of the perito-
neum of whales, or the intestines of other animals, some-
times of talc, and on the opposite side is the bench, extend-
ing from one end to the other of the house, and joining the
wall. On tliis bench the inmates sit by day, and sleep by
night. Where there are young married people, they com-
monly sleep under the bench, the unmarried upon it, with
the sexes separated to different benches after Ihcy attain
the age of twelve or thirteen. " Notwithstanding their
sleeping so mixed together, and their scanty clothing, no
illicit passion is entertained in iheir houses. The married
and unmarried, of both sexes, have a certain reserve to-
wards each other, and a repugnance to every thing that, in
their opinion, violates decency." As they have no spare
room, a stranger can rarely be accommodated without
sleeping among the usual inhabitants.

^^'hcn an European whom they wish to honour visits
them, such as a missionary, the principal man of the house
places him beside his wile on the bench, he taking the
back of ilie bench, where the children usually sleep. The
wile of the missionary Hans Egede Saabye, from whose
journal we have freely borrowed in the preceding page,
was reduced to a disagreeable dilemma in being weather-
staid in an Equimaux hut. Not being accustomed to a
jiromiscuous intercourse with naked people, she sal up for

three successive nights, with a child upon her lap.

Our liniils will not allow us to enter fully into the des-
cription of the manners of the Esquimaux. We can only,
therefore, briefly name a few parlieuUirs. And here, as

in most parts of the preceding description, we must be un-
derstood as relcrring principally to the Greenlanders ; the
habits of most of the other tribes, as regards these subjects,

not being sufficiently known to enable us to speak with
j)recision concerning them. In their courtships, decorum
requires that a girl should not ch.oose to marry, and that

her parents should not give their consent ; so that the
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suitor, aideii by some of liis fricnJs, carries off the object

of his affections by force. Sometimes she has no previous

knowledge of iicr lover's attachmeni ; but, m hcther or not,

she must make all possible resistance. When she arrives

at the house of her lover, she sits desponding, with dis-

hevelled hair, and seizes the first opportunity to run away

and return home. She is fetched back, and often again

runs away. Sometimes she yields in a day or two ; at

others, if her aversion be real, she continues to run away

vmtil her lover gives up the pursuit. Formerly, it was the

barbarous practice for the suitor to cut slits in the soles of

the feet of the obstinate girl, to prevent her fiom running

away ; and before these were healed, he calculated upon

overcoming her scruples to the coiuuxion.

It is a principle with them, that the murder of a father

must be revenged by his posterity, however remote the in-

terval. When a woman dies in childbirth, the itifanl is

commonly buried alive along with her ; a practice which

they excuse by representing that they have no one to

nurse it, and it must necessarily die.

Old persons are not unlVequcntly destroyed as witches.

This takes place cither when such a character is.realiy be-

lieved to exist, and to bave been the occasion of misfortune

to any hunters or fishers ; or sometimes from malicious or

interested motives, when the person fixed upon has no na-

tural protectors, in children or relations He or she, in

such case, is called out of the house or tent, charged with

the crime of being an li/Ueetok, and summarily stabbed

and cut to pieces. On which each one present cats a piece

of the heart of the victim, that the ghost of the murdered

person may not return and frighten them !

Both women and men assist in the whale fishery, when

they attempt it. The former are the principal rowers.

They have large boats fur the women; the men's boats or

kaijaks being small, and so light as to be easily carried un-

der their arm, or on their head, wheti on shore or upon the

ice.

When they happen to kill a whale, or to find a dead one

on the shore, it is an occasion of great rejoicing. They

cut it up as it lies; each one slicing such of the fat

and flesh, and carrying it away, as he can undertake.

When the upper part is all flayed off, they actually dive

under water to cut away that which is btlow the surface.

Saabye, who witnessed a circumstance of this kind, ob-

serves, that " often one statuls on the shoulders of another

to keep him under water, as his water-proof cloak would

otherwise cause him to rise. When he who is uiider \ya-

,e.v can no longer hold his breath, he makes a motion with

his body, and the man who stands upon his shoulders

leaps off. lie now thrusts his knife upwards, and rises

-with a Joud roar, which is caused by the air being so long

compressed."*
. .

What we have related of the Esquimaux refers prmci-

pally to those in their native state. Great iinpr vements

in their habits and moral condition, however, have been

accomplished by the indefatigable labours of the Moravian

missionaries among the Esquimaux of (Ireenland and La-

brador. In Greenland these hardy and excellent people

have now laboured for above a century, and for a long pe-

riod had little encouragement to persevere in a work of

such danger and privations, excepting an honest zeal for

the propagation of the gospel.

t

We shall conclude this part of our article with a few
particulars respecting the Esquimaux of the Arctic High-
lands, and those on tl\e west side of Baffin's Bay, derived

from the visits of the whale-li»hcrs, and which have not

heretofore been published.

Some of the Arctic Highlanders were visited by the

whale-fishers in lS'3l,oti an isbnd near Cape Yoi k. They
were generally in the occupation of their summer's resi-

dences, to which they had adjourned for the sake of fowl-

ing and fishing; but their winter recesses were close at

hand. At one time, in the summer, there were foity or

fifty sail of whalers near this place, which so alarmed the

natives, that they retreated in a great measure into the in-

terior of the country. On ihc first arrivals, however, when
there were only two or three ships, they had more frequent

and inore easy communication with the people, though
they could never, excepting in one instance, prevail upon
any of them to visit the ships. Generally speaking, they

were extremely shy, and manifesttd a similarity of habit

and disposition with those so well described by Captain
Ross.

One of our informants, a chief officer of a whaler, was
repeatedly on shore here, and saw much of the inhabitants,

while his ship lay for many days beset in the neighbour-
hood. About fifty huts lay scattered along the beach.

Some of these were mere suminer tents, covered entirely

with skins; others were winter, or permanent residences,

built of stone. Of the latter a part was covered with
stones, the roof being arched, but the principal part was
covered with turf, and supported by bones. They appear-
ed to have little or no wood. The benches in the huts,

which, among the Esquimaux in a more southern latitude,

are always formed of wood, with a space underneath, were
herebi'.ilt up solid of stone, and covered with slabs. Here
the bones of whales and the horns of narwals, were sub-
stituted for wood in the supports for the roofs, and also in

the ribs of the roof. Some of the bones had been cut
with some sharp instrument. Their knives, as observed by
Captain Ross, were made of native iron. Many of them
were composed of various pieces rivetled together.

The women were cautiously kept out of the way of the

sailors. Very few were seen by the crews of all the fleet

during the whole of their stay. On an occasion, when a

parly of sailors accidentally met with some women in one
of their excursions into the interior, they all screamed and
fled ; and some of the sailors getting near them, the women
turned about, shouted, and spat on them. The sailors

were invariably refused admittance into the huts where the

women were concealed. The captain of one of the sliips

made every exertion to prevail upon them to permit him to

enter one of the prohibited dwellings, but he could not
succeed. A boy, however, who had slipped through the
land ice, and got his clothes wet, was adtnitted without ce-
remony among the women, who treated him with great
kindness. They stripped off his wet clothes, and, while
they dried them, covered him with seals' skins.

One of the first of the natives that was seen, made his

appearance very unexpectedly befoi e one of the captains
who was taking a survey of the distant ice from an ice-

berg. He had a boat hook in his hand, which so attracted

the attention of the Esquimaux, perhaps for the value of
the iron with which it was armed, that he kneeled down

• Saabye's Journal, p. 192,

t It 16 not within our plan to enter into the history of these missions; but we can with confidence refer the reader who is desirous of

information respecting them, to the interesting (and we had almost said classical) account of Greenland, by Crantz. In this work he will

also find the best account of West Greenland extant, excepting the brief account by Sir C. Gieseck^, (see our article Gkee.vlaxh,) and

we doubt not will be well repaid for the time spent in reading the work. To this work also, and to ourarticle Gheenla-m), we must refer

the leader for an account of tlie Uaoisb settlements in Greenland which began to be formed soon after the first missionary, Ilajis Egede,

jorocceded to the country.
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and kissed it, not paying the least regard lo him who pos-

sessed it. He refused him the boat hook, but gave him a

bright button or two, with which lie was greatly delightcil.

In general it was found, that bright buttons were in high

estimation among these people ; some of the sailors having

received a unicorn's horn of ivory, seven feet long, for a

single metal button.

When the sailors were numerous, it was difficult to get

near the natives, as they commonly fled on their first ajj-

pearance. Sometimes, however, in a wicked frolic, they

contrived to surround an unwary Esquimaux, and then

suddenly rush upon him, not a little entertained with the

grotesque expressions of fear which the helpless creature

manifested.

These people understood and entered into some of the

frolics of the sailors with peculiar readiness. On one of

the Esquimaux attempting to retreat from a party of sai-

lors, pursuing him for the sake of a frolic, the traces of his

sledge broke, and his dogs ran off, on which he was spee-

dily overtaken. While he yet remained in great fear and
consternation, the sailors came up, mounted him upon the

sledge, and immediately, with great good humour, and no

little noise, began to drag him forward towards the shore.

The Esquimaux instantly entered into the joke, and raising

himself on his sledge, expanded his whip, and, after crack-

ing it in the air two or three times, began very frankly and
liberally, to the no small mirth and astonishment of the

sailors, to exercise it on the backs of his new traineaux.

Pulling noses seemed to be their highest expression of

thankfulness or politeness, as it was only practised on par-

ticular occasions. One of the captains having decorated

a prominent character, with a parcel of ribbons about his

head, to crown the princely gift, presented him with a

small looking-glass; on which the man was in such rap-

lures that he could not contain himself. He pulled his

nose, bowed his head, then pulled his ears, fell on his

knees, jumped up, whirled round, and played such a va-

riety of antics, as almost overwhelmed the company in fits

of laughter.

They refused all kinds of food presented to them. One
of the captains endeavoured to prevail on an Esquimaux
to eat a little white biscuit, but, after tasting it, he spat it

out. Being rather teased to try it again, and to eat it, he
ran to a store, and, with a piece of shell, he cut off a slice

of the flesh of a seal, that had evidently been long dead,

being quite putrid. This he took betwixt his teeth, and
cutting one-half of it off, he presented it to the captain,

(whilst he ate the other half.) intimating by signs, so intel-

ligible that could not be misunderstood, that, if the cap-

tain would eat the seal's flesh, he would then in return

partake of the biscuit. The challenge was of course de-

clined.

It was observed, respecting these people, that most of
them had their nostrils stufl'ed full of moss.

Their dress was prepared of skins with the hair on, and
not of the water-proof kind used by the Esquimaux of
Uihco Island and the neighbourhood.
These people were of a thievish turn, attempting to

steal every thing they could lay their hands on ; several of
them tried to wrest an oar from one of the sailors. Per-
haps this disposition was encouraged by the circumstance
of some of the whalers being wrecked in their neighbour-
hood. On which occasion, having been permitted to carry
away almost what they pleased, they might naturally ex-

tend the prerogative then given them to other cases.

Many of the articles ihiy thus acquired being almost of
incalculable value to them, especially wood and iron, they

loaded their little sledges in such a way that their dogs
could not move them. The conduct of some of them ex-
cited attention and even amusement on this distressing
occasion: for, it was observed, that when thus circum-
stanced, the owner of the sledge would sometimes moimt
upon the top, for the purpose of exercising his whip over
the dogs, which, previously to the addition of his weight,
were so overloaded as to be incapable of moving.

1 he Arctic Highlanders do not seem to be acquainted
with the canoe used by other Es<iuimaux. Captain Ross
could not ascertain that they knew any thing of a boat;
but some of the whalers af;erwards met with a veiy rude
vessel of this description, which they employed in secur-
ing the narwals, after being attacked and killed from the
land-ice. In their capturing of this animal, these people
stand in a line along the edge of the land-ice, or by the
side of a narrow vein of water in the ice, where the nar-
wals often appear. When one comes sufficiently near, one
or more darts are thrown inlo it, having a line attached
made of skin, with a drag at the end. On its reappear-
ance, which is often by the edge of the ice, it is again at-

tacked with darts, &c. and perhaps killed, though it is

evident, without the use of boats for the capture, many of
the narwals must escape.

In their pursuit of the whales, the British fishers,

having recently been in the habit of approaching very near
to the western coast of Baffin's Bay, have discovered dif-

ferent tribes of natives. Besides the people visited by
Captain Parry, another tribe was met with a little to the

southward of Cape Jameson, in the year 1821, on a low
flat strand, where a considerable number of persons, chiefly

women, were seen. They were seen by several of the

whalers. On the landing of one party of sailors, they were
received by thirty or forty women on the beach, and wel-

comed by loud shouts and exclamations. They appeared
to be a wandering tribe, their residences being in tents,

erected on poles or bones, covered with skins. There
were no men among them excepting two or three old per-

sons, and one who was maimed, having lost one of his feet.

The rest of the men, it was presumed, were out upon
some hunting expedition. They were greatly attracted

by bright buttons. Their dress was nearly the same as

the Esquimaux of the opposite coast; meti and women
being habited nearly the same. The women were all dis-

figured in their faces by a sort of tattooing. One of the

sailors entered a tent uninvited, in which was a woman
suckling an infant, and an old man. The female was quite

naked, excepting a piece of skin about her shoulders.

She did not rise from her scat on the entrance of the sai-

lors, nor did she seem much surprised. She nodded to

him, however, and repeatedly pronounced the word tiincah

or tijma/i, which he understood as an invitation of wel-

come. These women were totally free from the reserve,

and even from the portion of delicacy, which Egede Saa-

bye states as being common to the females of Greenland.

They went voluntarily, and with great freedom, on board

of the whalers in their canoes ; and such was their insensi-

bility to ordinary decency, that, on the least hint from any

of the sailors, they would iniiiicdiattly slip cfl" their dress,

and expose themselves in a state of nudity, without any

appearance whatever of shame or confusion.

The North .\nierican Indians have been successfully

classed by the American physiologists into three great na-

tions distinguished by their language.* These tongues

are extensively disseminated through that vast continent,

and used by people at great distances from each other

Heckewelder's Essay, Amcr. Phil. Soc. Tran^.



3-2 POLA-R RKGIONS.

These Drc, I. The riondean, wliich is spoken by ihc

Ci'ccks, Chickasaws, Choctaws, Cherokccs, I'ascaRoulas,

and some other soulliern tribes. '2. The /roy«oi«, spoken

by the MenRweor SixNaiions, the Wyandols, the Nado-

wcssecs, and Assccnecpoytuck or Stone Indians. 3. '1 be

I.etuii-lenolie, spoken by a great family, more widely

spread than the other two, from which the Creeks, the

Chipcwyans, the Copper, and the Dog-rib Indians are de-

rived. Into those three families philological investigation

has reduced the supposed multitude of North American

tongues, and under them may be classed the numerous

tribes mentioned by the early French writers, who have

involved the subject in inextricable confusion, by neglect-

ing the only true test, similarity of language, and adopt-

ing the appellation of every petty tribe, derived from their

hunting groimds, as the mark of a diflerent race.

The general tradition of the Lenape is, that their family

originally came from the westward, taking possession of

the whole country from the Missouri to the sea, and de-

stroying the original inhabitants, whom they name AUigewi.

In this migration and contest, which continued for many
years, they say that the Iroquois moved in a parallel line

with them, but in a more northerly course, and finally

settled on the St. Lawrence. The Lenape, being the more
numerous family, soon sent detachments northward, as far

as the shores of Hudson's Bay, and gave rise to the chief

northern tribes now along the Arctic circle. This account

gives colour to the tradition of the Chipewyans, who are

a numerous tribe of Lenape, that their immediate ances-

tors were from the easduard, contrary to the general tide

of migration above detailed. There is high probability in

these traditional documents; and if we may be allowed to

speculate on the slender data yet before us, the American
Indian, of at least the two last families, may be considered

as more recently come into America than the AUigewi. If

ve are to consider the curious antiquities of utensils, me-
tal ornaments, tumuli, barrows, and substructions, recently

described at Circleville and elsewhere,* as remains of that

people, the .Mligewi must have been a race of men con-

siderably advanced in refinement, until they were dis-

persed or exterminated by clouds of ferocious hunters

advancing from the west.

The North American Indians have many things in com-
mon with the nomade and hunter tribes of eastern Asia.

Those of the Five Nations have a strong personal resem-

blance to the Tschutski, who appear to be of Tartar de-

scent from the fine race of Kabardinski. Scalping their

enemies, eating human flesh, tattooing their skins, cloth-

ing themselves with skins of wild beasts to get near their

prey, (as is practised by the natives of Nootka Sound,)
have strong resemblances to what has been detailed of the

customs of some tribes of ancient Scythae; and the latter

circumstance may be the origin of the fabled annual trans-

formation of one Scythian horde into wolves.

The restless spirit which has so often made the Mongul
Tartars the scourge of the civilized world, may be sup-

posed to have occasioned migrations from Asia to Ame-
rica, by the narrow strait of Behrmg, and the numerous
islands between that passage and the promontory of Alas-

ka, without violating any historical probability ; and it is

not unlikely that the philological researches which have
been so successfully prosecuted of late years, will lead to

the discovery of affinities between the languages of east-

ern Asia and America. The Indian tribes who inhabit the
north-western part of America are but little known to

Europeans. On both banks of Mackenzie's river are the

Squint-eyes, or Quarrellers, or Loucheux. This tribe

speak a dialect of the Esquimaux, with whom they mingle
at the mouth of that river. With this tribe Russi,\n cop>

per coins have been found. These people trade with Fort

Gooil Hope, the most northern settlement of the North-
West Company, on the confluence of the Great Bear Lake
Uiver and Slackenzie's River. On the north side of Great
Bear Lake arc found the Hare Indians,—a tribe of the

Lenape, or Chipewyan family, who are among the most
civilized Indian tribes in this quarter, and arc reckoned
by the Dog llibs and Chipewyans great conjurors.

The Nath-Ana Indians, the Sheep Indians, the Rocky
Mountain Indians, the Strongbow Indians, the Beaver and
Thick Wood Indians, are all tribes of the great Chipe-
wyan family. The Strongbows are a haughty but friendly

tribe, and are esteemed excellent hunters. Both they and
the Rocky Mountain Indians believe that they came ori-

ginally from the west from a level country, where there

was no winter, which produced trees and large fruits now
unknown to them; and " it was inhabited by many strange

animals, amongst which there was a small one, whose
visage bore a striking resemblance to the human counte-

nance;" and their tradition is, that their ancestors were
forced to leave their native seats by ihe rising of the wa-
ters. Then they migrated noriAivard, following the tracks

of animals along the sea-shore, until they came to a nar-

row strait, which they crossed on a raft , but the sea hav-

ing afterwards been there frozen, they were unable to

return. This tradition seems to imply an Asiatic migra-
tion. These tribes dwell on the western banks of Mac-
kenzie's river.

Of all the Lenape, the Dog-rib Indians seem to be the

most civilized, if we take their treatment of their women
as a criterion. The drudgery of the tribe is not, as in

other Indian nations, performed by the women, but by the

men. The women perform only the lighter kinds of em-
ployment, as making garments, and embroidering their

ornaments; and a new married Dog-rib Indian takes a

pride in displaying such proofs of the skill of his wife.

The Dog-ribs are fond of dancing and singing; their tem»
per is mild, cheerful and hospitable ; their habits some-
what indolent. Their traditions derive them from the

westward. They inhabit the country between the Copper-
mine and Mackenzie's Rivers. They speak a dialect of

the Chipewyan. The Copper Indians are essentially of

the same race; but differ from the Dog-ribs in their treat-

ment of the women, and are contented to borrow the

dances and rude songs of the latter. The Copper-mine
Indians often have warred with the Esquimaux, with whom
they were, until Franklin's journey, at deadly enmity.

They are a shrewd people; and since they have procured

fire arms from the traders, have commanded the respect

of the Chipewyans, who formerly tyrannized over them.

They wholly subsist, like the other American Indians, by

hunting or fishing, and obtain supplies of arms, ammuni-
tion, ornaments, and unfortunately spirituous liquors from

the fur traders, in exchange for the skins of beavers, and

other objects of the chase. The men affect to treat their

women with contempt, yet are on the whole less super-

cilious than many of their brethren ; and Franklin has

seen them evince much natural affection. They are de-

cidedly superior in moral qualities to their neighbours the

Chipewyans; and though covetous, and little scrupulous

in evading promised favours, they evinced kindly affections,

and even delicate attentions to the distressed stale of

Franklin and his parly, in their disastrous expedition be-

tween Fort Enterprize and the Icy Sea. Among them,

as with the northern Indians in general, polygamy is xar4

• .*M«r. jPAj7. 7Va»l»-'
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except with the chiefs. They may marry two sisters ; but

a man cannot taVte his niece to wife. The whole of the

Copper Indians do not exceed lyo individuals; of whom,
about 40 males, with a proportionate number of females,

arc under the authority of Iheir principal chief Akaitcho,

or Bigfoot. The Chipewyans, who inhabit the country

between the great Slave Lake and Lake la Crosse, may be

considered as the representatives of the family. Their

manners have been considerably altered, and their charac-

ter deteriorated, by their communication with the Euro-

peans and Canadian fur hu'nters ; but they have preserved

a much greater share of independence and originality of

character than their kindred the Crees, who inhabit the

territory about Lake Winnipeg, and the nearest settlements

of the Hudson Bay Company. The Crees, by the habitual

use of rum, are debased into a haggard and squalid race,

negligent of every thing but the means of intoxication,

with manners dissolute and disgusting. Their women
have intermarried with the voyagers ; and the mixed race

are generally abandoned by their white parents to all the

vices and misery of a life composed of the worst traits of

the savage and civilized state. Franklin excepts from this

heavy censure the Orfcncy vie)i, who have, in great num-
bers, entered the service of the Hudson's Bay Company,
and who have generally taken care of their oflTspring by

Crec women.
To the south and westward of the Crees, in the neigh-

bourhood of Cavlton-house factory, reside the Asseena-

boine, Eascab, or Stone Indians, a tribe of the Iroquois

family. They are a handsome race, with high features,

and well-made forms; but they are represented as treach-

erous and cruel ; and, being mounted on horseback, are

formidable enemies. They live at amity with the Crees,

under whose protection they entered their present terri-

tory; but they are more numerous than their allies. These
two nations are in the habit of uniting in annual predatory

incursions into the territories of the Indians to the west-

ward, whom they stigmatize by the name of Slavt; Indians,

or rather Strangers. In these equestrian expeditions both

tribes often collect 300 or 400 horsemen, display the cun-

ning and secrecy of Indian warfare, and usually commit
tlie most horrible atrocities on their opponents, sparing

neither age nor sex, and carrying off the scalps, which they

attach to their dress as proofs of their prowess. The
tribes driven westward by these marauders, have settled at

the foot of the Rocky Mountains near Fort Augustus,
where they have latterly increased in numbers; and having
dedicated thcmselve'- to the breeding of horses, and accjuir-

cd the use of fire arms, they already have beconie ol)jects

of terror to the Stone Indians. They are divided into five

nations: 1st, The Fall Indians, who formerly resided on
tlie falls of the Saskalchawan River; and are the Minctar-
raes with whom Lewis and Clarke had a rer.contre on their

return from the Missouri: 2d, The Pegans, or Muddy-
river-Indians, \vho have 400 tents; 3d, The Blood Indians,

who have 300 tents ; 4lh, The Black-foot Indians, who
have 350 tents ; 5ih, The Sassecs, or Circees, who have
150 tents. The language of the first tribe is very guttural

;ind difficult ; that of the Pegans, Blood, and Bl;\ck-foot

Indians, i5 said to be soft, and easily acquired, but to be
quite distinct from the Chipewyan; that of the fifth is a

dialect of the Cliipewyan, whicli is also spoken by their

neighbours the Snow Indians, and by the Nohhannics and
Brush-wood Indians of the Riviere aux Liards.

The customs of all the Indian tribes have much simila-

rity when unadulterated by I"uroi)ean communication.
They are all hunters, who display much address in pro-
curing game ; they inhabit tents of skins, or huts composed
of boughs of trees, plastered Svith mud. 'ilTt'ir notions of
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religion arc very rude and simple. Tlicy generally ac-

knowledge a great suprcinc Spirit, the author of good ;

and also worship n genius of evil to deprecate his wrath.

The religious rites of the Crees, and other Chipewyans,
consist of ofl'erings of various articles to their deity ; in

prayers for success in himting, and other ncccssaiT avoca-
tions, in which they remind the object of their worship of

the value of their oll'crings. The use of tobacco, and the

calumet, or pipe of peace, is gencially diffused among
them. In manners and mental qualities the Lenapc family

seem to have the advantage of their neighbours of the

Iroquois race. Tiilies of them are found in Canada, and
in the neighbourhood of Hudson's Bay : they arc traced ii

far as Mackenzie's River, Peace River to the south, and
even to New Caledonia.

The North American Indians have a considerable re-

semblance in appearance, though less so than was formerly
supposed. They are all swarthy or of a reddish browr*
hue, have dark eyes, and black hair, which is long, lank,

and coarse. The features of some of them, especially to-

wards the north, are flat, the cheek-bones high ; but some
of the tribes have very handsome countenances, Roman
noses, and lengthened oval faces. It is to be regretted
that, loBg as they have been known to the I'uropean race
of men, so little has been done to reclaim them from a
savage life, or to humanize their manners by the benevo-
lent precepts of Cliiistianity. Few Europeans have ac-

quired their languages; and unfortunately those who have
thus become qualified to be their instructors, have, in

general, been more ready, by their example, to teach them
the vices than the virtues of civilized life.
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The return of the Second Expedition, termed the

North-West, under Captain Parry, aflbrding us some ad-

ditional knowledge of the PoUr Regions, and much inter-

esting information respecting the Esquimaux of the north-
eastern peninsula of America, we shall append to this

article some account of the recent voyage. This expe-
dition consisted of two ships, the Fury and Hecla; the

latter under the command of Captain Lyon. These ships,

accompanied by the Nautilus transport, sailed from the
Nore on the 8th of May, 1821.

The first icebei'g was seen in latitude 60' 48', longitude
53° 13', on the 14th of June; and the expedition reached
the edge of the packed ice, at the mouth of Hudson's
Strait, on the 18th. On the 1st of July, the Nautilus, being
cleared of the stores she conveyed for the expedition across
the Atlantic, returned to England, having augmented their

resources to three years, provision, &.c at full allowance
E
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At their first entrance into Hudson's Strait, ihcy en-

countered considerable impcdimcnls from packed drift ice,

so that, on the JOih of July, ihey had penctraicd little more
than two degrees of longitude beyond Ktsolution Island,

at the eiUrance of the Strait. At this point the ships were
visited by several Esquimaux, whose manners were dis-

gusting in the extreme. The impression made on the

mind of Captain Parry, as to their ntoral condition, was so

unfavourable, that he remarks that the nations of this part

of Hudson's Strait seem to have acquired, by an annual

intercourse with our ships for nearly a liundred years, many
of the vices which unhappily attend a first intercourse with

tJie civilized world, without having imbilied any of the

virtues or refinements which adorn and render it happy.*

A better behaved party, however, of tho same nation, visit-

ed the expedition on the 31 si of July, higher up the Strait.

The greatest obstruction of the navigation of Hudson's
Strait from ice, occurs in the first five degrees of longi-

tude, or as far as Savage Island ; afterwards, with the ex-

ception of a small patch near Charles Island, little or no
obstruction is usual. And such was the experience of

Captain Parry.

After leaving Hudson's Strait, the expedition proceeded
up Fox's Channel, to the eastward of Southampton island.

It came to UC1V ground on the 8th of .Vugust, near Baffin's

Island, which lies on the nonh-east of Southampton,
where the discoveries of Captain Parry may be said to

commence.
The interruption from ice now became constant, so that

the progress made was often extremely tardy. Their ob-

ject was to penetrate through Frozen Sirait,or the channel

on the north of Southampton Island, and to proceed lound
to'lhe westward into Repulse Bay, to examine whether the

American continent did not here terminate. This bay
they entered on the 21st of August, and on the day follow-

ing satisfactorily determined the continuity of the land all

round. The account of Repulse Bay, as given by Captain

Middlelon, was found to be very accurate, with the exception

of its geographical position, the fixing of which our early

navigators had not the means of accomplishing.

The land to the north and north-east of Repulse Bay
was named Melville Peninsula, the coast of which was now
examined towards the north. Part of the northern boun-
dary of Frozen Strait was found to consist of islands, be-

twixt which and the main a small channel was discovered.

This aftbrded them a short but dangerous passage into a

sea much encumbered with ice. Having moored to a

large piece on the 1st of September, they drifted during

a gale from the northward to the very spot, near South-
hampton Island, where they had been nearly a month be-

fore.

On the 5th, having had a clear run to the northward,

they came to the entrance of a fine opening into the main
land, running towards the north-west, which it now became
an object will) them to explore. The ships penetrated a

few leagues, and the examination was completed in the

boats by Captain Parry in person. This inlet, Vi'hich was
named after Captain Lyon, was closely explored to its ter-

mination in Ross's Bay, a distance of 50 miles from the

ship. In this examination, which occupied seven or eight

days, a party of Esquimaux was discovered. Captain

Parry, wlio visited their hut, thought them a good-humour-
ed decent sort of people, not devoid, however, of the pro-

pensity to thieving which is too common in people of this

class. Among the Esquimaux remains found here was a

* Journal of a Second Voyage, p, 15. It will not be necessary to quote this work regularly as we proceed, because w
principally ftir the account ol the voyage we here give.

curious net, formed of ring* of whalebone, tied together by
fibres of the same.
An interval of land between this place and Hurd's Chan-

nel being yet unknown. Captain Parry next employed
himself in tracing it in a boat, which occupied him nine
days, in consequence of a detention from the ice setting
upon the shore. The entire continuity of the land, however,
was clearly made out.

In proceeding out of Lyon's Inlet, they encountered a
heavy gale of wind, accompanied by all the signs of in-

cipient winter. It commenced on the 30th of September,
and continued three days. They fortunately sheltered in

a small nook, that was called, in consequence of the re-

treat it afforded, Sofciij Cove.

By the time they had fairly made their way out of the
inlet, the sea became covered with new ice, as well as en-
cumbered by old. Intercepting their progress to the north-
ward was an island lying off the eastern headland of Lyon's
Inlet, which it was necessary to double. Bi-fore, however,
they could accomplish this object, the rapid increase of
new ice, (with a fall of the thermometer to zero on the
8th,) put a slop to their progress, and induced iIkiii to

seek out for winter-quarters. The most suitable situation

that oflered was a small bay at the southern corner of the
contiguous island, (which they named IVinter Island,)

where the ships were hauled inshore, in a place defended
by some masses of grounded ice, on the 8th of October.
Their position was in latitude 66° 1

1' 25" and longitude
83° 9' 49" west, where they remained in security the

whole of the winter. This parallel being without the

arctic circle, does not properly belong to our article ; but
the climate being here truly polar, we shall not withhold
some remarks respecting it.

On the 21st of October, the thermometer fell to — 13°,

when the timbers of the ships began to crack, " in conse-
quence," as they considered, " of the freezing of the juices

of the wood." The true causeof this phenomenon, however,,

we conceive to be in the extraordinary dryness of the air

at low temperatures. On the 25th the thermometer rose

to -t-25°, when they experienced an inconvenient degree
of warmth.
An admirable system for economizing heat and warming

the ships was devised by Mr Silvester of London, which con-

tributed vastly to the coujfort of our voyagers. By means
of a stove that only required a bushel of coal per day, a

uniform and comfortable temperature was kept up on the

lower deck throughout the winter. During a severe storm,

when the abstraction of heat is the greatest, with a tem-

perature 25° below zero, the thermometer on the Fury's

lower deck never fell below 56°, and in the " Sick Bay,"

it was always above 60°.

One of their amusements, as on the former voyage, was
theatrical representations, to which was added exhibitions

of phantasmagoria ; and among their more important oc-

cupations was the establishment of schools for the sailors,

at which about twenty of each ship's company attended

every evening, from six to eight o'clock ; and the regular

and orderly attention to divine service on the Sabbath days.

It is worthy of remaik, that the idea of the schools origi-

nated with the sailors themselves.

Before the ships were permanently frozen in, several

black whales came up to blow in the pools left open by

cutting the ice.

In the course of the winter, several white foxes were
caught in traps, and some of them kept alive on board ;

and hares and wolves were occasionally seen. As the sea

e are indebted to it
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was frequently open at a short distance from the ships, in

the winter, seals, walfusses, and some birds, were t;ene-

rally in the neighbourhood. There were myriads of

shrimps, (Cancer jitiffax,) near the surface of the sea,

which .-seized on any meat put overboard with such avidily

and effect, that they were successfully employed in anato-

mising various specimens of natural history. This service

they accomplished with astonishing rapidity and com-
pleteness. A goose that had been put overboard to thaw

or soak by the officers of the Hecla, was in 48 hours com-
pletely cleared of the meat, leaving only a skeleton most
delicately cleaned.

The wolves that came about the ships became annoying,

injuring the sails and carrying away the dogs of the Es-

quimau.x.

The state of the atmosphere throughout the winter is

worthy of remark. The sky was generally clear. Though
it was sometimes overcast or obscured by a slight general

haziness, there were no separate clouds ; a meteor which,

indeed, ihey had not hitherto seen during the winter in

these regions. Haloes and aurora; boreales were seen not

vinfrequcntly. No effect was observed to take place on
the magnetic needle during the appearance of the latter

phenomenon; nor any action whatever on an electrometer

connected with a wire from an insulated conductor carried

above the highest mast.

On the 20th of January, 1822, the greatest cold observed

during the winter occurred, the thermometer indicating a

temperature of 40°.

The tedium of confinement was vastly relieved, and
the excitement so much wanted afforded, by the fortunate

arrival of a party of Esquimaux, who, to the amount of

above 60 persons, made their appearance near the ships on
the 1st of February ; or rather were found to have planted

themselves there in a village of snom huts. These per-

sons, consisting of men, women, and children, afforded an
interesting source of amusement, investigation, or occu-
pation, to the oflficers during the remainder of their deten-

tion Their minds, diverted from mere external inquiries,

were naturally directed with a peculiar energy to the

investigation of the character and habits of these singular
people. The result of these inquiries is given towards the

conclusion of Captain Parry's narrative, and will be re-

served for the close of ours.

Their habitations consisted of huts, ingeniously but
speedily constructed of blocks of snow. The whole ma-
terial was snow and ice, the roof being supported by its

arched structure, having the form of a dome, which was
constructed of separate blocks of snow, laid with great re-

gularity and no small art.

A Six's thermometer being sent by a kite to the height
of 379 feet perpendicular, gave as the lowest temperature
23^°, whilst the temperature on the ice was 244". This
result is very nearly the decline of temperature that was
to be expected.

On the 2d of March, the thermometer first rose above
zero, since the preceding Christmas.
On the 7th, the produceof ice, during five winter months,

in a single level sheet, was found to be 4 feet 7 inches in

thickness. The ice was hard, brittle, and transparent,
though formed on the sea, except 6 or 8 inches of the lower
surface, which was porous.
An excursion over land, to a short distance, which had

been for some time meditated, was undertaken by Captain
Lyon on the 15th of March. When the party set out, the
temperature was zero, and the wind moderate ; but it soon
increased to a hard gale, and the thermoir.eter fell to—32'.

This proved a dangerous exposure, and the most severe
that occurred in all their adventures. They returned the

following day with great difficnlty, and arrived most pro-
videntially, in the obscurity of a snow-drift, at the ships,
when some of the party were all but exhausted. At this

critical time the ship was discovered, and no very bad con-
seqtiences ensued, though the most fearful consequences
were narrowly escaped. One man lost some of the flesh
off two of his fingers. Another who had been the most
hardy while in the air, fainted twice on going below; and
all the party had severe frost-bites in different parts of the
body, which recovered after the loss of skin usual in these
cases.

Very considerable snow-drifts occurred here in the
spring; but not so frequent or so thick as at Melville
Island, though the fall of snow was greater. The dif-

ference of latitude between this station and Melville Island
was 8| degrees, notwithstanding which the spring was only
a fortnight earlier here.

Some hard well-defined clouds appeared on the 16lh of
April, which were nearly the first that had been seen.
The first flock of ducks was seen on the 15ili of May. The
progress of spring was as follows : Few symptoms of thaw-
ing had occurred even to the end of the month of May.
The first indication of vegetation, (little more than mi-
croscopic,) was discerned on the 31st of May; and the
first flower, a specimen of Saxifraga oppositifolia, on the
9th of June. Towards the end of the month, the ice was
so far decayed and broken away, that means were taken to

effect their liberation.

On the 2d of July, the ships obtained a release from
their winter quarters, after near nine months detention ;

and proceeded, the same day, ten leagues, without ob-
struction, to the northward, andjentcred the Arctic Regions.
The land from hence tended chiefly to the northward for
a considerable distance, along which the expedition pro-
ceeded, between the eastern ice and the land, in a diffi-

cult and hazardous passage, and meeting with occasional
complete stoppages, and some very threatening adventures.
On the 13th, they reached Cape Penrhyn, a bold headland
in latitude 67° 20', a situation farther to the northward,"
in this channel, than any oti.er navigator had penetrated.
" Fox's Farthest," the highest point of land discovered by
Fox, is probably not quite so far north After passing
Cape Penrhyn, they fell into a clear sea, in which they had
a fine run of 50 miles on the 14th of July. Near Cape
Penrhyn they discovered a waterfall in Barrow's River, of
90 feet high and 40 yards wide. Captain Parry considered
his visit to this cascade as the most picturesque and
gratifying that he had ever paid to the shores in these re-
gions.

On the 16th of July they reached Igloolik, the scene of
another year's adventures, and nearly the limit that they
were destined to reach on their present voyage. Here
they landed ^nd again found Esquiinaux, who saluted them
with the word tima, the expression we have formerly sta-
ted as used by the Esquimaux, on the west side of Baffin's
Bay. This exclamation is supposed to be equivalent to
our " what cheer !"

From the latitude of 68° 2' to Igloolik, in 69° 20', the
ice along the coast abounded with seahorses; in some
places in astonishing numbers. Some of them were killed

by the crew of the ships, and the flesh, dark and disgust-
ing as its appearaiicc is, was eaten, and being found not
in the slightest degree unpalatable, was eagerly sought
after by those who could overcome the prejudice arising
from the dark colour of the flesh.

On the arri\al of the ships at Igloolik, their researches
towards the north and west, the promising direction in

which the sea now lay, were suspended, in consequence of
a firm sheet of ice, apparently of the preceding winter's

E2
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formaiion, stretching directly across their track. Agree-

ably to information previously received from the Esqui-

jnoaux, ihcy found a channel, lying between Melville Pe-

ninsula and a large tract ot land to the norllnvard that was

named i'ockburn Island, slrciching to the westward, and

apparently comiminicaiing with the Polsr Sea. This

strait, which ihey called the Strait of the Pury and Hecla,

was explored in various directions by party travelling afier

parly, on ice or land, throi'.gli the greater part of its ex-

tent. Ca/ie A'orth East of llic continent of America, was

found lo lie about nine leagues to the norlb-v.csuvaid of

Igloolik, near which cape the channel was reduced by

islands to the width of about two miles, and this contract-

ed place was lirnily and unceasingly, during the slay of

the ship, blocked up with ice. This effect appeared lo be

owing lo a strong current constantly setting to the east-

ward through it, which brought the ice oul of the Polar

Sea, and wedged il up in this place. Thai this was really

an ouilet into the Polar Sea no reasonable doubl could be

entertained, because ihe shores of the strait were traced

to the westward, until two concluding capes appeared to

terminate the strait, and because the water which was con-

stantly passing through the narrows was found to be quite

salt ; and because the Esquimaux, whose account of the

geography of these lands had invariably proved to be re-

markably correct, described the strait as opening into a

wide western sea. Some of the icy barrier broke away

in the course of ihe niomh of August and September, and

the ships were enabled to penetrate seven or eight leagues

10 the westward of Cape North East, beyond which il was

found impossible lo make any way. This, which was the

most western position attained by the ships in the strait,

was in longitude 83" 35' W. latitude 69^ 47'. But their

travelling parties proceeded farther. Captain Parry had

in person first got a view of the interior of the strait from

Cape North East, on the ISth August ; and a walking par-

ty under lieutenant Reid, proceeded lo longitude 84" 53'

W. latitude 70° 12', which was the extreme north-wester-

ly position they attained in this way.

The summer was indeed occupied principally in explo-

rations over ice and land ; sometimes walking, and at

others assisted by sledges and togs purchased from the

natives, until the continuity of the southern land was com-

pletely determined, the reality of the strait satisfactorily

made out, and every chance of farther progress for the

hhips in this direction, and under existing circumstances,

iully demonstrated.

The thermometer fell to zero on the 6th of October,

and ihe winter made such rapid advances, that the ships

were securely frozen up in winter quarters towards the

end of the month.
Here ihc presence of the natives (among whom were

several of their former acquaintances, who had travelled

during the summer from Winter Island,) again served to

diminish the tedium of ihe winter, and to give some relief

lo the otherwise monotonous period of their detention.

The number of these people at Igloolik was 155.

—

Among them, in the course of ihe winter, a considerable

mortality prevailed. Eighteen deaths occurred within

the knowledge of captain Parry. To the honour of our

voyagers, the greatest and most humane attention was

paid to the sick ; several were taken on board the ships,

and lodged in the officer's cabins ; and for others an hos-

pital was built upon the ice, contiguous to the ships,

where every possible assiflance and relief were afforded

them. In consequence of this attention, under Providence,

the lives of some of the sick were preserved ; but several

fell victims to the fatal disease, among whom were some
of the finest of the youth of the tribe. The residents here
lived in huts built of snow or blocks of flat ice; and some
in old huls or tents framed with bones.

On the 23d of Notember, the thermometer fell lo— 38°,

and on the 8th of Uecembur to—43", which was the low-

est during ihe winter. The sun set, calculating the re-

fraction at its ordinary quantity, on the 26lh of November

;

but it was seen by the mflucnce of extraordinary refrac-

tion six days afterwards. On the 19th of January, 1823,

the sun again appeared above the horizon at mid-day.
Though the winter was cold, the thermometer rose early

in January as high as -f 22". The month of January
proved indeed 10" warmer than December ; but the suc-

ceeding months were proportionally cold.

Diflercnt from what happened at the former wintering
stations, hard and well-defined clouds occurred here occa-

sionally in the depth of winter ; but these were in an
eastern direction, where, no land being within sight, there

was supposed to be some open water.

The mean temperature of the six winter months, from
October lo March inclusive, at this station, was — 18.3"

;

at Winter Island in 1821-2, latitude 66J", it was— 11.7"

and at Melville Island in 1819-20, latitude 74j", it was
— 24°.

Mr. Elder, Greenland mate of the Hecla, died of a drop-
sy on the 15ih of April. This was the fourth death that

had occurred in the expedition.

Ducks were seen on the 16th, and on the 29lh of April,

the moderation of the ftost was further indicated by the

snow falling soft, and melting on the decks.

Dunng the detention of the expedition at Igloolik, the

dogs and sledges of the natives were often, as we have be-

fore intimated, employed to advantage. The jiower of
these dogs in drawing heavy weights is worthy of notice.

Captain Parry had designed lo winter again in these re-

gions, and for extending his resources, intended to send

the Hecla to England, and pursue the discovery alone ; a

plan which, however honourable lo his hardihood and per-

severance, was wisely given up on the appearance of Ihe

scurvy among his crew in the spring. With this object

in view, he caused a twelvemonth's provisions and stores

to be transported from the Hecla to the Fury, and various

iiecessaiy exchanges of anchors, cables, and boats to be
made; all of which, as far as the trapsporl went, was ac-

coinplished in a forlnighl only, by the dogs they purchased

of the Esquimaux, which vast labour they performed with

astonishing ease and expedition. " 1 1 was a curious sight,"

observes Captain Parry in his narrative, " to watch these

useful animals walking ofTwith a bower anchor, a boat, or

a top-mast, without any difficulty ; audit may give some
idea of what they are able to perform, to state that nine of

Captain Lyon's dogs dragged 1611 pounds a distance of

1750 vards in nine minutes, and that they worked in a siini-

lar way between the ships for seven or eight hours in a

day. The road, however, was veiy good at the lime, and

the dogs the best that could be procured." In another

service of the expedition, ten dogs drew a sledge across

the ice a distance of forty statute miles in a day, "The
weight in the sledge being about 120!)lb. and half of the

road very indifferent. "* On another occasion, eleven dogs

drew, for a considerable journey of two days, a weight of

2050 pounds. t In describing their power generally, Cap-

tain Parry remarks, " that when the surface of the ^now
is good for travelling, sis or seven dogs will draw from

eight to ten hundred weight, at the rate of seven or eight

miles an hour, for several hours together, and will easily

• Captain Parry's Mtrrml, p. 437. t ibid. p. 460.
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under these circumstances perform a journey of fifty or

sixty miles a day."

In ihe course of the spring, the people had the benefit,

not unfrequently, of various supplies of fresh provision.

They obtained the hearts, livers, and kidneys of sea-horses

from the Esquimaux, a species of food of which both

ofliccrs and men were very fond. Tlieii' own sporting

afforded them hares, deer, ducks, and salmon. On the

18th of July, it was calculated that they had killed about

900 ducks, of which about two thirds were of the king-duck

species. The quantity of salmon taken and deer killed

was also important : 6tOlb. weight is mentioned as the

quantity of salmon brought to the ship at one time, together

with 95lb. of venison.

That bane of the early voyagers, the scurvy, made its

appearance on the oOihof July, in four or five of the Fury's

men. One instance only had occurred in the preceding

year, and this was easily overcome; and in the early part

of the present year occasional indications of it had been

observed ; but these readily gave way on the administration

of the usual remedies. Now, however, the symptoms in

some became more determined and formidable, and before

the conclusion of the voyage, was the occasion of the death

of JVIr. Fife, the Greenland master of the Hecla.

The month of August advanced before any prospect of

a release occurred, the ice into which the ships were
frozen being still sealed to the land, whilst in the offing

there had long been abundance of clear water. On the

4th, attempts were made to reduce the confines of the

barrier by sawing. In four days the Fury obtained her
release, and in the day following the Hecla, after a state of

miserable confinement of almost ten months.
No favourable alteration having yet taken place in the

ice in the strait. Captain Parry, influenced by the rapid

diminution of his resources, and the declining state of the

health of the sailors under his directions, prudently gave
up his design of prosecuting the research farther, and de-

termined on returning home. Soon completing their

arrangements for this purpose, they took their final leave

of Igloolik on the 12th of October, and ran in a clear sea

as far to the southward as Ooglit, where a temporary de-

tention occurred, in consequence of the ice close in-shore.

For a considerable time they were more constantly ham-
pered by the ice, and the ships often exposed to danger by
its drift along shore. But what they could not accomplish
by sailing, the regular and rapid set of the ice to the south-
ward accomplished for them. From Ooglit to \Vinter
Island is 160 miles along the coast, a distance of which
they only sailed 40 miles, and drifted the rest, amounting
to 120 miles in eight days, being at the rate of 15 miles a
day. The flood tide, which sets to the northward, and
runs longer than the ebb, aided by the current, acconi-
plislied this obji^ct for them.
The ships continuing beset were, on the 4th of August,

carried up Lyon's Inlet as high as Safety Cove. After
this they were drifted up and down the inlet for several
days, generally in peril, and sometimes exposed to immi-
nent risk from their nearness to rocks and other dangers.
On the 15th, however, the Fury happily escaped into clear
water, to the eastward of Southampton Island, and the
Hecla was enabled to join her on the 17lh. The clear sea
ihey were now in extended far to the northward, the ice
appearing only to form a continuous strip or band lying
close along shore. Captain Parry had no doubt this clear
sea extended beyond the farthest point of Fox Island, along
the eastern shoie; and there is no great unlikelihood but
it might extend even beyond Cockburn Island, possibly to
some other western outlet into the Polar Sea. But as this

is a mere speculation, it becomes us not lo raise expecta-

tions, had we the power, that it would he so troublesome,
and probably so unprofitable, to attempt to fulfil.

From the position of the ships on their escaping from
the ice, they proceeded, in a perfectly clear sea, down
Hudson's Strait, and took their final departure from But-
ton Islands, at the entrance of the strait on the 23d of
September. F'rom about the 73d degree of longitude to
the entrance of the strait, icebergs of large dimensions oc-
curred, but no obstruction to the navigation was met with.
On the loth of October the expedition arrived at Ler-

wick, where the adventurers received a most gratifying
welcome from the inhabilants. On the 12th, being Sab-
bath-day, Captain Parry, accompanied by his people, at-
tended Divine Service in the church at Lerwick; respect-
ing which circumstance, and the impressive thanksgiving
of the venerable clergyman, for the return of the expedition,
he makes very pleasing and respectful mention.
They reached Whitby on the 16lh, where Capt. Parry

left his ship, and, proceeding by land to London, arrived at
the Admiralty oji the 18th of October, 1823.

It now only remains that we give a few remarks respect-
ing the Esquimaux of- ^^'inter Island and Igloolik, which
will bring the article to its conclusion.

At the two wintering stations of Winter Island and
Igloolik the total number of Esquimaux was 219; of whom
69 were men, 77 women, and 73 children. Two or three
of the men appeared to be near seventy years of age, the
rest from about twenty to fifty ; the majority of the women
were younger. The stature corresponded with the ge-
neral character of the Esquimaux ; of the twenty indivi-
duals of each sex, measured at Igloolik, the average height
of the men was 5 ft.

5-J
in. and of the women 5ft. 0,J in,;

the tallest man was 5 ft. 10 in. and the shortest 4 ft. 11. in.;
the tallest woman 5 ft. 3| in. and the shortest 4 ft. 8? in.

In their figure they are rather well formed; their hands
and feet are small; their faces are round and full, eyes
small and black, nose also stnall, and sunk far in between
the cheek bones. Their hair is black and straight; when
clean washed, they are not of very dark complexion, and
not by any means ill-looking. There were, indeed, three
or four grown up persons of each sex, who, when divested
of their skin-dresses, their tattooing, and dirt, ajjpeared in.

the eyes of our voyagers as not only pleasing-looking but
handsome. The women pride themselves in the length
and. thickness of their hair, which they carefully dress and
plait into two tails, but think it of no importance to cleanse.
Hence " the hair is full of vermin, which they are in the
constant habit of picking out and eating; a man and his
wife will sit for an hour together performing that friendly
office for each other !" When a woman's husband is ill,

she wears her hair loose, and if he dies, she cuts it off as a
token of mouriiing. The men wear the beard on the up-
per lip and chin, from 1 to 1 J inch in length, and some
were distinguished by a little tuft between the chin and
lower lip.

The dresses of bot.h male and female are composed
almost entirely of deer skins. The form of the dress is

that-cornmonly worn by the h'.squimaux, but probably lar-

ger and wider. The jacket of the women has a broad tail

behind reacliing almost to the ground, and a narrower and
shorter point depending in front. In winter they wear,
when abroad, two jackets; the inner one with the hair in-

ward, and the outer one with the hair outwards. Their
dresses are neatly made and variously ornamented. In
winter both sexes also wear two pairs of breeches. Their
legs and arms are still more securely defended from the
weather. When engaged in scaling excursions, the men
wear a pair of deer-skin boots, and a pair of shoes and a



38 POLAR REGIONS.

pair of water-proof seal-skin boots, and slioRs of the same
over them, making four coverings for the feet. The ex-

terior boots of ihc women are preposterously wide on t)»e

outer side, so as to Rive tiiem a most awkward bow-leg-
ged appearance. These boots arc their principal pockets,

and are said to be employed by the native women of La-
brador, to carry their ciiildren in.

A peculiar oinamcnt of these people consists in strings

of teeth of the fox, wolf, or musk ox, either attached to

the lower part of the jacket, or fastened as a belt round
the waist.

All the women were tattooed at an early age. This
orrtamctithiff of the skin is applied to the faces, arms,
hands, thighs, and, in some few women, to the breasts, but
never to the feet, as in Greenland. It is performed by
passing a needle with a thread, covered with lamp-black
and oil, under the epidermis.

Their winter habitations, it has been already remarked,
are formed of snow and ice, principally snow. The height

is usually six or eight feet, and diameter eight to fifteen

feet. The blocks of snow, which are taken from a hard
compact drift, are about two feet in length, and six or

seven inches in thickness. Sometimes two or three other

huts are built round the first one as a centre, and all com-
municating with it, where several families reside together.

Each hut is illuminate.; by a circular plate of ice, three or
four inches thick, and two feet in diameter, through which
the transmitted light is soft and pleasant, and quite suffi-

cient for every purpose. All round the interior of the

apartment is a bank of snow, tuo and a half feet high,

which forms their beds and fire-places. The beds are

arranged by first covering the snow with a quantity of

small stones, on which are laid their paddles, lent poles,

and some blades of whalebone : above these they place a

number of pieces of net-work, made of thin slips of whale-

bone, and lastly, a quantity of twigs of birch, and of the

Andromeda tetragma. Their deer skins, which are very

numerous, are now spread without risk of touching the

snow, and amid them, not merely comfort is obtained,
" but luxurious repose, in spite of the rigour of the cli-

mate."
The fire belonging to each family, consists of a single

lamp, or shallow vessel, of lapis ollaris, its form being

the lesser segment of a circle. Along the straight edge
of these lamps, which in some is eighteen inches in

length, is laid a row of fibres or wicks of dry moss, and
such portion lighted as is required for the occasion.

When the whole length is kindled, it affords a most bril-

liant and beautiful light, without any perceptible smoke or

offensive smell. Along this a slice of blubber, being

suspended near the flame, supplies the lamp with oil,

without the trouble of extracting it. Over these lamps
all their cooking operations are performed. They are in-

deed their only fire.

The snow huts, by this means, being raised to a tempe-
rature of between -{- 20° and -j- 30°, even in the greatest

cold of the winter, become comfortable and healthy habi-

tations; but when the temperature comes to or above the

freezing point, the dropping of water becomes inconve-

nient and injurious, and renders the inmates liable to take

cold. They use cooking pots of lapis ollaris; and employ

pieces of asbestos for trimming their lamps.

They have knives, which appear to have been indirect-

ly procured from the factories of Hudson's Bay. But

some of the old structure, described by Crantz, arc of their

own manufacture.

For obtaining fire they use iron pyrites, two lumps of

which being struck together, give sparks. Those sparks

are received among a tinder of well dried moss, with a

small quantity of the white floss of the seed of the gum*
med willow laid above the moss. The sparK caught by
this tinder is blown, and flame derived from it on the
pointed end of a piece of oiled wick.
These people feed upon almost every animal inhabiting

the region of their abode. Their principal dependence,
however, is on the reindeer, musk-ox, (where it occurs,)
whale, walrus, seal, and salmon. The seal and the walrus
are their principal support in winter. Of these there are
in general some to be had, but the people are so voracious
in their appetites, and so improvident of their supplies,

that they often fall short, and suffer dreadful privations.

Captain Farry, during his stay here, had occasion repeat-
edly to relieve their necessities,—a whole tribe being
sometimes without a single article of food, or without (he

means of lighting or warming their miserable dwellings.
In such extremity their skins used for clothing are em-
ployed to satisfy the cravings of nature.

They prefer their meat cooked ; but this is a luxury^

not necessary to them, as they feed upon it raw and frozen

with great relish. They do not eat fat or blubber alone,

unless very hungry, and in necessity; they commonly take

an equal proportion of lean with it. Oil they do not use
as a part of general diet.

They cat enormously, when an opportunity of fully sa-

tisfying themselves occurs, and frequently suffer inconve-

nience, sometimes disease and death, by their intempe-
rance in food. They were occasionally seen by our
voyagers indulging in gluttony in its most disgusting

form. Many were observed " wallowing in filth, while

some, surfeited, lay stretched upon their skins enormous-
ly distended, and with their friends employed in rolling

them about to assist the operations of oppressed nature."

An experiment was made, by Captain Parry, on a lad,

scarcely full grown, to ascertain how much he would,

without inconvenience, eat. In twenty hours he consum-
ed, by weight, of sea-horse flesh, hard frozen, 4 lb. 4 oz.

the same quantity of boiled flesh, and of bread and bread-

dust 1 lb. 12 oz. amounting to 10 lb. 4 oz. of solids. Be-
sides this, he took 1| pint of rich gravy soup, 3 wine-glas-

ses of raw spirits, I tumbler of strong grog, and 1 gallon

and a pint of water! Notwithstanding this immense load

of food, the lad did not seem to consider the quantity ex-

traordinary. The quantity of water ihcy drank was quite

in proportion to their eating ; it was so great, indeed, that

Captain Parry could by no means furnish them with half

as much as they desired.

These people employed the usual canoe; and had, in-

deed, the general apparatus of the Greenlanders. In their

frail Kaijaks, and with so imperfect apparatus, they some-

limes attack the whale, and occasionally with success.

They were found to be very tolerable in the use of the

bow and arrow.

In their dealings and intercourse with our voyagers,

these people were more than ordinarily honest, that is,

for Esquimaux ; and in their barter they were generally-

fair and upright. They received the most unceasing

kindness from both officers and sailors, and were per-

petually receiving benefits from them ; but their gratitude

was very rarely at all excited by it. They, in fact, seem-

ed exceedingly deficient in this interesting and important

virtue. In the tew instances, however, in which the

voyagers had occasion to draw upon their hospitality, they

had every reason to be pleased with them. Both as to

food and accommodation, the best that was to be had were

always at their service ; and their attention was every

thing that hospitality and even good breeding could dic-

tate.

Twelve of the men Captain Parry had met with had
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each <wo %vives, and some of the younger !iad two be-

trothed. Children were found to be betrothed in their in-

fancy; a practice rare in Greenland.

The women of this tribe, lilte the Esquimaux race ge-

nerally, are not remarkable for their chastity ; nor are the

husbands at all delicate about it. It is not uncommon,
when two of them are together on a sealing excursion, to

exchange wives as a friendly accommodation ; and they

were as little scrupulous of offering their wives to the

sailors, at least many of them, as they would have offered

for sale a knife or a jacket. In the absence of the men,

the women manifested an uller disregard to connubial

fidelity. In such a state of society, the curious circum-

stances that occurred, with the voyagers and Esquimaux,
will not be considered surprising. Captain Lyon humour-
ously records a case that happened to himself. In one of

his excursions overland, he had occasion to lodge in an

Esquimaux tent, where a portion was screened off for him
by a seal's skin. Here, wrapped in his blanket bag, he
retired to rest alone ; but, at midnight, was awakened by

a feeling of great warmth, and, to his surprise, found him-
self covered by a large deer skin, under which lay his Es-

quimaux host, with " his two wives and their favourite

puppy, all fast asleep, and stark naked. Supposing this

was all according to rule," he quietly resigned himself to

sleep.

There was a considerable degree of talent evinced by
several of these people. Besides manufacturing all ne-

cessary articles of clothing, and some of their apparatus,

with great ingenuity and neatness, they readily compre-
hended the nature of charts, and some of them drew plans

on paper, of the contiguous coasts, with extraordinary ac-

curacy. A female of the name of Iligliuk was very re-

markable for this talent, and, in all respects, seemed to be
a person ofvery ijood, if not superior understanding. P'rom
this young woman, the first notice respecting the North-
EasiCape of America was derived, which she pointed out
by tracing it with the contiguous coasts on a map, in the

presence of Captain Parry.
" In their behaviour to old people, where age or infir-

mities render them useless, and therefore burthensome to

the community, the Esquimavix betray a degree of insen-

sibility bordering on inhumanity." Captam Parry was
witness of a very distressing exainple of the saine inhu-
manity to the widow of an Esquimaux who died at Igloo-
lik, during their stay there. This poor, destitute woman
was shamefully treated by her tribe, and even kinsmen, and
was discovered by Captain Parry in a dying condition,

owing, apparently, to desertion, robbery, and want. But
their whole character was yet considered by our voyagers
as much su|)erior to that of persons in general in savage
life. Devoid of religion, and particularly of the humaniz-
ing and elevating principles of Christianity, they were un-
der the influence only of sensual and selfish princi|)lcs ;

and under such jMincijiles it is not surprising that they
were not better. The stay of Captain Parry, and his con-
statit intercourse with them, afforded an admirable oppor-
tunity of giving them some knowledge of the great truths
of religion ; but we are not informed by him whether or not
this object was undertaken, and the opportunity improved.

The expedition under the command of Captain Bel-
lingshausen, has added to our knowledge of the soutli

polar regions, by the discovery of two islands within the
Antarctic circle, the only land hitherto known to exist so
far to the southward. Both these islands lie in al)out 59°

south latitude; one of them, named Alexander I. Island,
in 73° west longitude, and the other Pcler Island, in 91"

west. Both of them were so closely enveloped in ice, that
no particular examination of them could be made. This
expedition, consisting of two ships, the Wostok and the
Mirni, sailed on the 3d of July, 1819. They touched at

Copenhagen to improve their equipment, and at Ports-
mouth to take on board the astronomical instruments
which had been ordered for them in London, and frona

thence proceeded to Teneriffe and Rio Janeiro, on Iheii^

way to the southward. The leading object of the voyage
was to explore the Antarctic regions, and perform a
circuit of the southern pole, as near to it as the ice would
permit; and, avoiding the track of Captain Cook, to make
their highest penetration yvhcre this navigator had kept at

a distance from the ice, and, on the contrary, to retire into

a more northerly parallel, in the meridian where the ad-
venturous Cook had made the most particular examina-
tions. On this judicious plan they succeeded in the dis-

covery of the two islands we have mentioned ; but they
could not approach within thirty miles of them for ice,

and thai only on the loest side. The ice was generally
found to lie so far from the pole, that their highest lati-

tude was only 70°, being short of the point reached by
Cook. Within the Antarctic circle they traversed a dis-

tance of near 30° of longitude; and taking the latitude of
60'', we find that 300 degrees of longitude wei'e traced
in the two voyages by Cook and Bellingshausen, within
this parallel, leaving only 60° of longitude unexplored at

this elevation.

POLITICAL ECONOMY.
CHAP. L

OBJECTS AND OIIIgIn OF THE SCIENCE.

POLITICAL ECONOMY is the name given to an im-
portant division of the science of government. The object
of ijovernmeni is, or ought to be, the happiness of men,
united in society; it seeks the means of securing to them the
highest degree of felicity compatible with their nature,
and at the same time of allowing the greatest possible
number of individuals to partake in that felicity. But
man is a complex being; he experiences moral and physi-
cal wants; therefore his happiness consists in his moral
and physical condition. The moral happiness of man, so
far as it depends on his government, is intimately connect-
ed with the improvement of that government; it forms

the object of civil policy, which ought to diffuse the happy
influence of liberty, knowledge, virtue, and hope, over ail

classes of the community. Civil policy should point out
the means of giving to nations a constitution, the liberty
of which may elevate the souls of the citizens; an educa-
tion wiiich may form their hearts to virtue and open their
minds to knowledge; a religion which may present to them
the hopes of another life, to compensate for tl;e sufferings
of this. It should seek not what suits one man or one
class of men, but what may impart most happiness by im-
parting most worth to all, the men living under its laws.
The physical well-being of man, so far as it can be pro-

duced by his government, is the object of Political Econo-
my. All the physical wants of man. for which he depends
on his equals, are satisfied by means of wealth. It is this

which commands labour, which purchases respectful ser-



40 POLITICAL ECONOMY.

vice, which procures all ihat man has accumulated for use

or pleasure, liy means of il health is preserved, and life

maintained ; the wants of infancy and old age arc supplied ;

food, and clothing, and shelter, are placed within the reach

of all. Wealth may therefore be considered as represent-

ing all that men can do for the physical well-being of each

other; and the science which shows to governments the

true system of adininisterins; national wealth is an impor-

tant branch of the science of national happiness.

Government is instituted for the advantage of all the

persons subject to it ; hence it ought to keep the advan-

tage of them all perpetually in view. And as in respect

of civil policy it should extend to every citizen the bene-

fits of liberty, virtue, and knowledge, so it ought likewise,

in respect of political economy, to watch over all the ad-

vantages of the national fortune. Abstractly consiilercd,

the end of government is not to accumulate wealth in the

state, but to make every citizen participate in those en-

joyments of physical life which wealth represents. Go-
vernment is called to second the work of providence, to

augment the mass of felicity on earth, and not to multiply

the beings who live under its laws, faster than it can mul-

tiply their chances of happiness.

Wealth and population are not, indeed, absolute signs of

prosperity in a state; they are only so in relation to each

other. Wealth is a blessing when it spreads comfort over

all classes; population is an advantage when every man is

sure of gaining an honest subsistence by his labour. But

a country inay be wretched, though some individuals in it

are amassing colossal fortunes; and if its population, like

that of China, is always superior to its means of subsist-

ence; if it is contented with living on the refuse of ani-

mals; if it is incessantly threatened with famine, this nu-

merous population, far from being an object of envy, is a

calamity.

The iitiprovement of social order is generally advanta-

geous to the poor as well as to the rich ; and political eco-

nomy points out the means of preserving this order by

correction, but not of overturning it. It was a beneficent

decree of Providence, which gave wants and suflerings to

human nature; because out of these it has formed the in-

citements, which are to awaken our activity, and push us

forward to develop our whole being. If we could succeed

in excluding pain from the world, we must also exclude

virtue; if we could banish want, we must also Ijanish in-

dListry. Hence it is not the equality of ranks, but happi-

ness in all ranks, which the legislator ought to have in

view. It is not from the division of property that he will

procure this happiness, but from labour and the reward of

labour. It is by maintaining the activity and hopes of the

mind; by securing to the poor inan as well as to the rich,

a regular subsistence and the Bvvects of life, in the per-

formance of his task.

The title given by Adam Smith to his immortal work,

on the science we are now engaged with, ' The .Vature and

Causes of the Wealth of Xations,' forms at llie same time

the most precise definition of that science. It presents a

much more exact idea than the term political economy, af-

terwards adopted. The latter designation, at least, re-

(luires to be understood according to the modern accepta-

tion of the word economy, not according to its etymology.

In its present sense economy denotes the preservative, ad-

ministrative, and the management of properly; and it is

because we use the somewhat tautological phrase domestic

economy for the management of a private fortune, that we
have come to use the phrase fioliiical economy for the ma-
nagemeiit of the national fortune.

From the time when men first entered into social union,

they must have occupied themselves with the common in-

terests originating in ihcir wealth. From the beginning
of societies, a portion of the public wealth was set apart to

provide for the public wants. The levying and manage-
ment of this national revenue, which no longer pertained

to each, became an essential pari in the science of states-

men. It is what we call finance.

Private fortunes, on the other hand, inade the interests

of each citizen more complex; being exposed to the at-

ta'ks of cupidity and fraud, their wealth required to be

defended by the public authority, according to the funda-

mental article of the social contract, which had combined
the strength of individuals to protect each with the power
of all. The rights over property, the divisions of it, the

means of transmitting it, became one of the most impor-

tant branches of civil jurisprudence; and tlie application

of justice to the distribution of national property, formed

an essential function of tlie legislator.

But no inquiry concerning the nature and causes of na-

tional wealth had occupied the speculations of our ances-

tors. They had not ascended to the principles of political

economy, in order to deduce from that source their sys-

teins of finance and civil jurisprudence, which ought, how-
ever, to be nothing more than corollaries from those prin-

ciples. They had abandoned the development of public

wealth to the result of individual efforts, without examin-

ing their nature ; and thus properly had accumulated

silently, in each society, by the labour of each artisan to

procure his own subsistence, and afterwards his own com-
forts—before the manner of acquiring and preserving it

became an object of scientific speculation. The philoso-

phers of antiquity were engaged in proving to iheir disci-

pies, that riches are useless for happiness; not in pointing

out 10 governments the laws by which the increase of those

riches may be favoured or retarded. The attention of
thinking men was at length directed to national wealth by
the requisitions of states, and the poverty of the people.

An important change which occurred in the general poli-

tics of Europe, during the sixteenth century, almost eveiy

where overturned public liberty; oppressed the smaller

states; destroyed the privileges of the towns and provinces;

and conferred the right to dispose of national fortunes on

a small number of sovereigns, absolutely unacquainted

with the industry by which wealth is accumulated or pre-

served.' Before the reign of Charles V., one half of Eu-
rope, lying under the feudal system, had no liberty or know-
ledge, and no finance. But tlie other half, which had alrea-

dy reached a high degree of prosperity, which was daily

increasing its agricultural riches, its manufactories, and

its trade, was governed by men who, in private life, had

attended to the study of economy, who, in acquiring their

own property, had learned what is suitable in that of

states; and who, governing free communilics to which

tlicy were responsible, guided their achninistrations, not

according to their own ambition, but according to the in-

terest of all. Till the fifteenth centuiy wealth and credit

were no where to be found but in the republics of Italy,

and of the llanseatic league; the imperial towns of Ger-

many ; the free towns of Belgium and Spain, and perhaps

also in some towns of France and England, which happen-

ed to enjoy great municipal privileges. The magistrates

of all those towns were men constantly brought up in busi-

ness, and without having brought political economy to the

form of a science, they had yet the feeling as well as the

experience of what would serve or injure the interests of

their fellow-citizens.

The dreadful wars which began with the nineteenth cen-

tury, and altogether overturned the balance of Europe,

transferred a nearly absolute monarchy to three or four all-

powerful monarchs.who shared among them the govern-
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ment of the civilized world. Charles V. united, under his

dominion, all the countries which had hilherlo been ce-

lebrated for their industry and wealth,—Spain, nearly all

Italy, Flanders, and Germany; but he united after havinsj

ruined them; and his administration, by supprcssinj^ all

their privileges, prevented the recovery of former opu-

lence. The most alisolute kings can no more govern by

themselves, than kings whose authority is limited by laws.

The former transmit their power to ministers whom they

themselves select, in place of taking such as would be no-

minated by the popular confidence. But they find them
aniong a class of persons different from that in which free

governments find them. In the eyes of an absolute king,

the first quality of a statesman is his being in possession

of a rank so high that he may have lived in noble indo

lence, or at least in absolute ignorance of domestic econo-

my. The ministers of Charles V., whatever talents they

show for negotiation and intrigue, were all equally ignorant

of pecuniary affairs. They ruined the public finances,

agriculture, trade, and every kind of industry, from one

end of Europe to the other ; they made the people feel the

difference, which might indeed have been anticipated, be-

tween their ignorance and the practical knowledge of re-

publican magistrates.

Charles V , liis rival Fran- is I., and Henry VIII., who
wished to hold the balance between them, had engaged in

expenses beyond their incomes; the ambition of their suc-

cessors, and the obstinacy of the house of Austria, which
continued to maintain a destructive system of warfare dur-

ing more than a hundred ye;irs, caused those expenses, in

spite f the public poverty, to go on increasing But as

the suffering became more general, the friends of huma-
nity felt niore deeply the obligation laid on them to under-

take '.he defence of the poor. By an order of seq\ience

opposite tu the natural progress of ideas, the science of

political economy sprung from that of finance. Philoso-

phers wished to shield the people from the speculations of

absolute power. They felt that, to obtain a hearing from

kings, they must speak to them of royal interests, not of

justice or duty. They investigated the nature and causes

of national wealth, to show governments how it might be

shared without being destroyed.

Too little lil)erty existed in Europe to allow those who
first occupied themselves with political economy to pre-

sent their speculations to the world; and finances were en-

veloped in too prolound a secrecy to admit of men, not en-

gaged in public business, knowing facts enough to form the

basis of general rules. Hence the study of political econo-

my began with ministers, when once it had fortunately

happened that kings put men at the head of their finances,

who combined talents with justice and love of the public

weal. Two great French ministers, Sully under Henry IV.,

and Colbert under Louis XIV., weie the first who threw

any light on a subject till then regarded as a secret of

state, in which mystery had engendered and concealed the

greatest absurdities. Yet, in spite of all their genius and
authority, it was a task beyond their power to introduce

any thing like order, precision, or uniformity into this

branch of government. Both of them, however, not only

repressed the frightful spoliations of the revenue farmers,

and by their protection communicated some degree of se-

curity to private fortunes; hut likewise diinly perceived

the true sources of national prosperity, and busi;'d them-

selvts with efforts to make them flow more abundantly.

Sully gave his chief protection to agriruliure. He used

to say that fiasturage and husbandry were the two breants

of the state. < olbert, descended iron) a family engaged

in the cl"th trade, studied above all to encourage iiiMiiufac-

tures and commerce. He furnished himself with the opi-

VoL. XVI. Part I.

nion of merchants, and asked their advice on all etnergcn-
cies. Both statesmen opened roads and canals to facilitate
the exchange of commodities: both protected the spirit of
enterprise, and honoured the industrious activity which
diffused plenty over their country.

Colbert, the latter of the two, was greatly prior to any
of the writers who have treated political economy as a
science, and reduced it to a body of doctrines. He had a
system, however, in regard to national wealth : he required
one to give uniformity to his plans, and delineate clearly
before his view the object he wished to attain. His sys-
tem was probably suggested by the merchants whoin he
consulted. It is now generally known by the epithet mer-
cantile, sometimes also by the name Coibrrtism. Not that
Colbert was its author, or unfolded it in any publication ;

but because he was beyond comparison the most illustrious
of its pr>jfessors ; because, notwithstanding the errors of
his theory, the applications he deduced from it were
highly advantageous; and because, among the numerous
writers who have maintained the same opinion, there is not
one who has shovTn enough of talent even to fix his name
in the reader's memory. It is but just, however, to sepa-
rate the mercantile system altogether from the name of
Colbert. It was a system invented by trading subjects, not
by citizens; it was a system adopted by all the ministers
of absolute governments, when they happened to take the
trouble of thinking on finance, and Colbert had no other
share in the matter than that of having followed it without
reforming it.

After long treating commerce with haughty contempt,
governments had at length discovered in it one of the
most abundant sources of national wealth. All the great
fortunes in their states did not indeed belong exclusively
to merchants ; but when, overtaken by sudden necessity,
they wibhed to levy large sums at once, merchants alone
could supply them. Proprietors of land might possess
immense revenues, manufacturers might cause immense
labours to be executed; but neither of them could dispose
of any more than their income or annual produce. In a
case of need merchants alone offered their whole fortune to
the government. As their capital was entirely represented
by commodities already prepared for consumption, by
merchandise destined for the immediate use ot the market
to which it had been carried, they could sell it at an hour's
warning, and realise the required sum with smaller loss

than any other class of citizens. Merchants therefore found
means to make themselves be listened to, because they iiad

in some sort the command of ail the money in the state,

and were at the same lime nearly independent of authi>ri-

ty—being able, in general, to hide from tho attacks of des-

potism a property of unknown amount, and transport it,

with their persons, to a foreign country, at a moment's no-

tice.

Governments would gladly have increased the mer-
chant's profit, on condition of obtaining a share of it. Ima-
gining that nothing more was necessary than to second

each other's views, they offered him force to support in-

dustry ; and since the advantage of the merchant consists

in selling dear and buying cheap, they thought it would' be

an effectual protection to commerce, if tnc means were
afforded of selling still dearer and buying still cheaper.

The merchants whom they consulted eagerly grasped at

this proposal ; and thus was founded the mercantile system.

Antonio de Leyva, Fernando de Gonzago, and the Duke
of Alva, viceroys of Charles V. and his descendanis— the

rapacious inventors of ^n many monopolies—h.ul no otiier

notion of political economy. But >vhen it was attempted

to reduce this methodical rolibery ol' consumers into a

system; when deliberative assemblies were occupied with

4
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it; when Colbert consiilied corporations; when the people

at last began to perceive the true state of the case, it be-

came necessary tofinil out a more honourable basis fur such

transactions; it became necessary not only to study the ad-

vantage of financiers and merchants, but also that of the

nation: for the calculations of self-interest cannot show

themselves in open day, and the first benefit of publicity is

to impose silence on base sentiments.

Under these circumstances the mercantile system was

moulded into a plausible form ; and doubtless it must have

been plausible, since, even till our own times, it continued

to seduce the greater part of practical men employed in

trade and finance. Wealth, said those earliest economists,

is money : the two words were received into universal use

as ahuost entirely synonymous; no one dreamed of ques-

tioning the identity of money and wealth. Money, they

said, disposes of men's labour and of all its fruits. It is

money which produces those fruits; it is by means of mo-

ney that industry continues in a nation; to its influence

each individual owes his subsistence and the continuation

of his life. Money is especially necessary in the relation

of one slate to another. It supports war and forms the

strength of armies. The state which has it, rules over that

which has it not. The whole science of political economy

ought, therefore, to have for its object the increase of mo-

ney in a nation. But the money possessed by a nation can-

not be augmented in quantity, except by the woi-king of

mines, if the nation has any; or by foreign trade, if it has

none. All the exchanges carried on within a country, all

the purchases and sales which take place among English-

men, for instance, do not increase the specie contained

within the shores of England by a single penny. Hence

it is necessary to find means of importing money from

other countries; and trade alone can do this by selling

much to foreigners and buying little from them. For in

the same way as each merchant in settling with his corre-

spondent, sees at the year's end whether he has sold more

than he has bought, and finds himself accordingly creditor

or debtor by a balance account which must be paid in mo-

ney; so likewise a nation, by summing up all its purcha-

ses and all its sales with each nation, or with all together,

would find itself every year creditor or debtor by a com-

mercial balance which must be paid in money. If the

country pay this balance, it will constantly grow poorer; if

it receive the balance, it will constantly grow richer.

For a century, the mercantile system was universally

adopted by cabinets; universally favoured by traders and

chambers of commerce; universally expounded by wri-

ters, as if it had been proved by the most unexceptionable

demonstration, no one deeming it worth while to establish

it by new proofs ; when, after the middle of the eighteenth

century, Quesnay opposed to it his Tableau Economigur,

afterwards expounded by Mirabeau and the Abbe de Ri-

viere, enlarged by Dupont de Nemours, and adopted by a

numerous sect which arose in France, under the name of

-Economists. In Italy too this sect gained some distin-

guished partisans. Its followers have written more about

the science than those of any other sect; yet they have

admitted Quesnay's principles with such blind confidence,

and maintained them with such implicit fidelity, that one is

at a loss to discover any difference of principle, or any

progress of ideas in their several productions.

Thus Quesnay founded a second system in political eco-

nomy, still named the territorial system, or more precisely

the system of the economists. He begins by asserting

that gold and silver, the signs of wealth, the means of ex-

change, the price of all commodities, do not themselves

constitute the wtalth of states; and that no judgment can

be formed concerning the prosperity of a nation, from the

abundance of its precious metals. He next proceeds to

survey the diflercnt classes of men, all of whom, occupied
in gaining money, and causing wealth to circulate, even
when acquiring it for themselves, are not, according to

him, occupied with any thing besides exchange. He en-

deavours to distinguish the classes possessed of a creative

power; it is amongst them that wealth must originate, all

the transactions of commerce appearing to be nothing else

but the transmission of that wealth from hand to hand.

The merchant who carries the productions of both he-

mispheres from one continent to the other, and on relum-
ing to the ports of his own country, obtains, at the sale of
his cargo, a sum double of that with which he began his-

voyage, docs not, after all, appear, in the eyes of Quesnay,
to have performed any thing but an exchange. If, in the

colonies, he has sold the manufactures of Europe at a
higher price than they cost him, the reason is, they were
in fact worth more. Together with their prime cost, he
must also be reiinbursed for the value of his time, his

cares, his subsistence, and that of his sailors and agents
during the voyage. He has a like reimbursement to claim
on the cotton or sugar which he brings back to Europe. If, at

the end of his voyage, any profit remains, it is the fruit of
his economy and good management. The wages allowed

him by consumers, for the trouble he has undergone, are
greater than the sum he had expended. It is tlie nature

of wages, however, to be entirely expended by him who
earns them ; and had this merchant done so, he would have
added nothing to the national wealth, by the labour of his

whole life; because the produce which he brings back
does nothing more than exactly replace the value of the

produce given for it, added to his own wages, and the wa-
ges of all that were engaged with him in the business.

Agreeably to this reasoning, the French philosopher

gave to transport trade the name of economical trade,

which it still retains. This species of commerce, he as-

serts, is not destined to provide for the wants of the na-

tion that engages in it, but merely to serve the conveni-

ence of two foreign nations. The carrying nation acquires

from it no other profit than wages, and cannot grow rich

except by the saving which economy enables it to make
on them.

Quesnay, next adverting to manufactures, considers

thein an exchange, just the same as commerce; but in-

stead of having in view two present values, their primitive

contract is, in his opinion, an exchange of the present

against the future. The merchandise produced by the

labour of the artisan is but the equivalent of his accumu-
lated wages. During his labour, he had consumed the

fruits of the earih, and the work produced by him is no-

thing but their value.

Tlie economist next directs his attention to agriculture.

The labourer appears to him to be in the same condition

as the merchant and the artisan. Like the latter, he makes
with the earth an exchange of the present against the fu-

ture. The crops produced by him re])resent the accumu-
lated value of his labour; they pay his hire, to which he

has Ihe same right as the artisan to his wages, or the mer-
chant to his profit. But when this hire has been deducted,

there remains a net revenue, which was not to be found in

manufactures and commerce; it is what the labourer pays

the proprietor for the use of his land. This revenue,-

Quesnay thinks, is of a nature quite different from any

other. It is not wages: it is not the result of an exchange;

it is the price of the earth's spontaneous labour, the fruit

of nature's beneficence; and since it alone does not repre-

sent pre-cxistent wealth, it alone must be the source of

every kind of wealth. Tracing the value of all other com-
modities, under all its transformations, Quesnay still dis-
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covers its first origin in the fruits of the earth. ' The la-

bours of the husbandman, of the artisan, of the merchant,
consume those fruits in the shape of wages, and produce
them under new forms. Tlie proprietor alone receives

them at their source from tlic hands of nature herself, and
by means of Ihcm is enabled to pay the wages of all his

countrymen, who labour only for him.

This ingenious system totally supplanted that of the

merchants. The economists denied the existence of that

commercial balance to which their antagonists attached so

much importance; they asserted the impossibility of that

accumulation of gold and silver which the others expected

from it; throughout the nation, they could see only pro-

prietors of land, the sole dispensers of the national for-

tune; productive workmen, or labourers producing the

revenue of the former; and a hired class, in which they

ranked merchants also—denying to them, as to the arti-

sans, the faculty of producing any thing.

The plans, which these two sects -I'ecommended to go-

vernments, differed not less than their principles. While
the mercantilists wished authority to interfere in every

thing, the economists incessantly repeated laissez fairs et

laissez fiasser, (let every man do as he pleases, and every

thing take its course;) for as the public interest consists

in the union of all individual interests, individual interest

will guide each inan more surely to the public interest than

any government can do.

An excessive ferment was excited in France by the sys-

tem of the economists. The government of that nation

allowed the people to talk about public affairs, but not to

understand them. The discussion of Quesnay's theory

was sufficiently unshackled ; but none of the facts or do-

cuments in the hands of the administration, were present-

ed to the public eye. In the system of the French econo-

mists, it is easy to discern the effects produced by this mix-
ture of ingenious theory and involuntary ignorance. It

seduced the people, because they were now for the first

time occupied with their own public affairs. But, during
these discussions, a free nation, possessed of the right to

examine its own public affairs, was producing a system not

less ingenious, and much better supported by fact and ob-
servation;—a system which, after a short struggle, at

length cast its predecessors into the shade; for truth al-

ways triumphs in the end, over dreatns, however brilliant.

Adam Smith, author of this third system, which repre-
sents labour as the sole origin of wealth, and economy as

the sole means of acocumulat in g it, has, in one sense, cariied

the science of political economy to perfection, at a single

step. Experience, no doubt, has disclosed new truths to

us; the experience of late years, in particular, has forced
us to make sad discoveries; but in completing the system
of Smith, that experience has also confirmed it. (3f the

various succeeding authors, no one has sought any other
theory. Some have applied what he advanced to the admi-
nistration of different countries; others have confirmed it

by new experiments and new observations ; some have ex-
panded it by developments, which flow from the princi-
ples laid down by him ; some have even here and there de-
tected errors in his work ; but it has been by following out
the truths which he taught, and rectifying them by light

borrowed from its author. Never did philosopher effect

a more complete revolution in any science ; for those even
who dissent from his doctrine acknowledge his authority;
sometimes they attack, solely because they do not under-
stand him; most commonly, they flatter themselves with
the belief of still following, even while they contradict
him. We shall devote the rest of this article to explain
the science v^-hich he taught us, though in an order differ-

ent from his. We shall arrange it under the six fol-

lowing heads : Formation and Progress of Wealth; Ter-
ritorial Wealth; Commercial Wealth; Money; Taxes;
and Population.

CHAP. II.

FORMATION .\ND PHOGKESS OF WE.\LrM.

Man brings into the world with him certain wants,
which he must satisfy in order to live ; certain desires
which lead him to expect happiness from particular en-
joyments ; and a certain industry or aptitude for labour,
which enables him to satisfy the requisitions of both. His
wealth originates in this industry; his wants and desires
are its employments. All that man values is created by
his industry ; all that he creates is destined to be consumed
in satisfying his wants and desires. But, between the
moment of its production by labour, and its consumption
by enjoyment, the thing destined for man's use may have
an existence more or less durable. It is this thing, thi.';

accumulated and still unconsumed fruit of labour, which
is called wealth.

Wealth may exist not 6n!y without any sign of exchange,
or without money, but even without any possibility of ex-
change, or without trade. Suppose a man to be left on a

desert island ; the undisputed property of this whole island

is not wealth, whatever be the natural fertility of its soil,

the abundance of the game straying in its forests, of the fish

sporting on its shores, or the mines concealed in its bosom.
On the comrary, amid all these benefits presented him by
nature, the man may sink to the lowest degree of penury,
and die perhaps of hunger. But, if his industry enables

him to catch some of the animals that wander in his woods ;

and if, instead of consuming them immediately, he reserves

them for his future wants ; if, in this interval, he gets them
tamed and multiplied, so that he can live on their milk, or

associate them to his labour, he is then beginning to ac-

quire wealth, because labour has gained him the posses-

sion of these animals, and a fresh labour has rendered them
domestic. The measure cf his wealth will not be the price,

which he might obtain for his property in exchange, because
he is debarred from all exchange, but the length of time
during which no farther labour will be requisite to satisfy

his wants, compared with the extent of those wants.

By subduing those animals, the man has made them his

property and wealth ; by subduing the ground, he will, in-

like manner, convert it into property and wealth. His
island is destitute of value so long as no labour has been

bestowed on it ; but if, instead of consuming its fruits the

moment they come to his hand, he reserves them for future

want; if he commits them again to the earth, again to be
multiplied ; if he tills his fields to augment their productive

power, or defends them by inclosures from wild beasts; if

he plants them with trees, the fruit of which he does not

look for till many years have elapsed ; he is then creating

the value, not only of annual produce raised by his labour

from the ground, but also of the ground itself, which he

had tamed, as he tamed the wild beasts, and rendered fit

to second his exertions. In that case he is rich, and the

more so the longer he can suspend his labours without

suffering new wants.

Our Solitary, being now liberated from the most press-

ing of all demands, that of hunger, may devote his ex-

ertions to provide lodging and clothes, or to improve those

already provided. He will build himself a hut, and fit it

out with such furniture as his unaided labour may suffice

to construct ; he will change the skin and fleeces of his

sheep into shoes or coats ; and the more convenient his

dwelling shall be rendered, the better his storehouse shall

F 2
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be tilled wilh provision for his future food and clothing, the

more rich may hi' call himself.

The histuiy of this man is the history of the human

race : labour alone has created all kinds of wcalih. How-
ever great the beneficence of natuie, she s;ivi-.s nothing;

gratuitously to man ; though, when addressed by him, she

is ready to lend her assistance in multiplying his powers

to an indefinite extent. The history of wealth is, in all

cases, comprised within the limits now specified—the

labour which creates, the economy which accumulates, the

consumption which destroys. An article which has not

been wrought, oi has not mediately or immediately re-

ceived its value from labour, is not wealth, however useful,

however necessary, it may be for life. An article, which

is not useful to man, which does not satisfy any of his

desires, and cannot mediately or immediately be employed

in his service, is not more entitled to the name of wealth,

whatever labour may have been bestowed on producing it.

And finally, an article which cannot be accumulated or

kept for future consumption is not wealth, though created

by labour and consumed by enjoyment.

Before possessing any medium of exchange, before dis-

covering the precious metals which render it so easy to

us, our Solitary would ere long learn to distinguish

the diderent kinds of labour in their relation to wealth.

Labour producing no enjoyment is useless ; labour, whose
fruits are naturally incapable of being stored up for future

consumption, is unproductive ; whilst the only productive

kinds of labour—the only kinds producing wealth—are

such as leave behind them, in the estimation even of our

Solitary, a pledge equal in value to the trouble they have

cost. Thus the man, misled by analogy, may have ima-

gined that he could multiply his olive-irccs by planting

the olives; he may not have known but that the stones

would geriniiiate as in other such vegetables ; till, afier

preparing the ground by a complete and fatiguing tillage,

experience would teach him that his toil had been useless,

for no olive-tree was produced by it. On the other hand,

he may have secured his dwelling from wolves and bears;

and the labour would be useful but unproductive; for its

fruits cannot accumulate. If previously accustomed to

civilized life, he may have passed many hours in playing

on a fluie, saved, we shall suppose, at his shipwreck ; the

labour would still be useful, and probably regarded as his

own pleasure ; but it would be as unproductive, and for a

. like reason, as before. He may have bestowed on the care

of his person and health much time, very usefully employ-
ed; this will also be quite unproductive of weahh. 'l"he

Solitary will clearly perceive what difference there is be-
tween productive labour and the labour of hours in which
he amasses nothing for the future; and, without excluding
himself from such occupations, he will call them a loss of
time.

Whatever holds of the isolated man, wilh regard to

creating »nd preserving wi;alih, is true also of society,

—

when labour, stiared among numerous individuals, is recom-
pensed by wajces, while its ftuils are distributed by ex-
change. For the society, as well as for the Solitary, there
may be a useless as well as an unproductive kind of labour;
and. though both of them be paid, they still preserve their
distinct cliaracier, since the first corresponds not- to the
desires or wants of the labourer's employer, and the second
admits no accumidation of its fruits. The wage paid to

the workmen in either case must not mislead us; it puts
the payer of it in the workman's place. The part which
we formerly supposed to be performed by a single indivi-
dual, is now shared among two or more persons; but the
result is not altered in the least. The day-labourer who
plants olives performs a task which is useless to his em-

ployer, (hough, if he receives his hire, it may be advanta-

geous to himself 'Ihe man who defends his master or

society against bears or hostile enterprises ; who takes

charge of the health or the persons of others; who pro-

vides the enjoyment of music, or dramatic exhiliition, or

dancing, performs, just like the Soliiary, a work which is

useful because it is agreeable, winch is lucranve to him
because he receives a hire for his labour, whilst he aban-

dons the enjoyment of it to his employers ; bui which is

unproductive notwiihsiandtng, because it cannot be the

object of saving and accumulation. He who paid the

wage, no longer has either the wage itself in his possession,

or the thing for which he gave it.

Thus labour and economy—the true sources of wealth
— exist for the Solitary as well as for the social man, and
prodtice the same kind of advantage to both. The forma-

tion of society, however, and with it the introduction of
commerce and exchange, were necessary both to augment
the productive power of labour, by dividing it, and to afford

a more precise aim to economy, by multiplying the enjoy-

ments which wealth procures. Thus men, combined in

society, produced more than if each had laboured sepa-

rately ; and they preserve better what they have produced,
because they feel the value of it belter.

Exchange first arose from superabundance: " Give me
that article, which is of no service to you, and would be
useful to me," said one of the contracting parties, " and I

will give you this in return, which is of no service to me,
and would be useful to you." Present utility was not,

however, the sole measure of things exchanged. Each
estimated for himself the selling price, or the trouble and
time bestowed in the production of his own commodity,
and compared it with the buying price, or the trouble and
time necessary for procuring the required commodity by
his own efforts; and no exchange could take place till the

two contracting parlies, on calculating the matter, had
each discovered that it was better thus to procure the

commodity wanted than to make it for himseli. This ac-

cidental advantage soon pointed out to both a constant

source of advantage in trading, whenever the one offered

an article which he excelled in making, for an article which
the other excelled in making ; for each excelled in what he

made often, each was unskiHul and slow ai what he made but

seldom. Now, the more exclusively they devoted them-
selves to one kind of work, the more dexterity did they

acquire in it, the moie effectually did ibey succeed in

rendering it easy and expediiious. This observaii<in pro-

duced the division of trades; the husbandman quickly per-

ceived, thai he could not make as many agricultural tools

by himself, in a month, as the blacksmith would make for

him in a day.

The same principle which at first separated the trades

of the husbandman, shepherd, smith, and weaver, con-

tinued to separate those trades inio an indefinite nu nher

of departments. Each felt ihat, by simplitying the opera-

tion committed to him, he would perform it in a manner
still more sjieedy and perfect. The weaver' renounced

the business of spinning and dyeing; the spinningof hemp,
cotton, wool, and silk, became each a eparate employ-

ment; weavers were still farther subdivided, according to

the fabric and the destination of their suiffa; and a', every

subdivision, each workman, directing his aitention to a

single object, experienced an increase in his prodtxiive

powers. In the interior of each manufactory, this division

was again repeated, and still wilh the same success.

Twenty workmen all laboured at the same thing, but each

made it undergo a different operation ; and the twenty

workmen found that they had accomplished twenty times

as much work as when each had laboured separately.
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Much more work was executed in the world by the

division of labour ; but, at the- same time, much more was

required to supply the consumptidii. The wants and

the enjoynunis of the Solitary, who laboured for himself,

were both very limited. Food, clothini^, and lodging;, he

indeed rt-quired ; but he did nut so much as think of the

delicacies, by which the satisfaction of those wants mii^ht

be converted into pleasure; and still less of the artificial

desires, induced by society, which in their gratification

become new sources of enjoyment. The Solitary's aim

was merely to amass, that he mit;ht afterwards repose.

Before him, at no threat distatice, was a point in the accu-

mulation of wealth, beyond which it would have been fool-

ishness to accumulate more, because bis consutnption

oould not be increased proportionably. But the wants of

the social man were iiifiiiile, because the society's labour

ofl'ered him enjoyment inlinilel) varied Whatever wealth

he might aniass, he could never have occasion to say il is

e-noug/i ; he still found means to convert it into pleasure,

and to imagine at least that he applied it to his service.

Trade, the generic name given to the total mass of

exchani;es, complicated the relation required to subsist

between production and consumption; yet far from diinin-

ishtiig, it increased its importance. At first, every one

procured what he himself intended to consuine; but when
each had come to work for all, the |)roduction of all inust

be consumed by all; and each, in what he produced, must
have ati eye to the final demand of the society, for which

he destined the fruit of his labour. This deinand, though

not well ascertained by him, was limited in quantity ; for,

in order to continue his expenditure, every one must con-

fine \t by certain restrictions, and the sum of those private

expenditures constituted that of the society.

The distinction bctweeti capital and income, which in

the Solitary's case was still confused, became essential in

society. The social man was under the necessity of adjust-

ing his consumption to his income, and the society, of

which he formed part, were compelled to observe the

same rule ; without incurring ruin, they could not annually

consume more than their annual income, leaving their

capital untouched. All that they produced, however, was
destined for consumption ; and if their annual products,

when carried to the destined market, found no purchaser,
reproduction was arrested, and the nation ruined as before.

We shall attempt to explain this double relation, at once
so essential and so delicate, by showing, on the one hand,
how income springs froiii capiial; on the other, how what
is income lor one may he capital for a secotid.

To ilie Solitary, every kind of wealth was a provision

made befoiehand against the moment of necessity; yet

still in this provision he distinguished two things — the

part which it suited his economy to keep in reserve for im-
mediate, or nearly immediate use, and the pan which he
wotild not need before the line when he might obtain il

by a new production. One portion of his corn was to sup-
port him till the ntxt harvest; another portion, set apart

for seed, was to bring forth its fruit the following year.

The formation of society, the introduction of exchange,
allowed him almost ind. finitely to multiply this seed,— this

fruit-bearing portion of accumulated wealth. It is what
we name cafiital.

The ground and his animals were all that the isolated

man could force to work in concert with him; but, in

society, the rich man could force the poor to work in con-
cert with him After having set apart what corn was ne-
cessary till the next harvest, it suited him to employ the
remaining surplus of corn in feeding other men, that they
might cultivate the ground and make fresh corn for him ;

that they might spin and weave his hemps and wools ; that,

in a word, they might take out of his hands the commodi-
ty ready for being consumed, and at tl-.c expiration of a
certain period, return him another commoditv, of a great-
er value, likewise destined for consumption. Wages were
the price at which the rich man obtained the poor man's
labour in exchange. The division of labour had produced
the distinction of ranks. The person wlio had liniited
his efforts to perform only one very simple operation in

a manulaclure, had made himself dejiendcnt on whoever
chose to employ him. He no longer jjroduced a com-
plete work, but merely the part of a work; in which he
required not only the co-operation of other workmen, but
also raw materials, proper implements, and a trader to un-
dertake the exchange of the article which he had contri-
buted to finish. Whenever he bargained with a mastcr-
workiTian for the exchange of labour against subsistence,
the condition he stood in was always disadvantageous,
since his need of subsistence and his inability to procure
it of himself, were far greater than the master's need of
labour; and therefore he almost constantly narrowed his
demand to bare necessaries, without which the stipulated
labour could not have proceeded ; whilst the master alone
profited from the increase of productive power, brought
about by the division of labour.

The master, who hired workmen, was situated, in all

points, exactly as the husbandman who sows the ground.
The wages paid to his workmen were a kind of seed which
he entrusted to them, and expected in a given time to

bring forth fruit. Like the husbandman, he did not sow
all his productive wealth ; a part of it had been devoted to

such buildings, or machines, or implements, as make
labour more easy and productive

; just in the way that a
part of the husbandman's wealth was devoted to per-
manent works, destined to render the ground more fertile.

It is thus that we see the different kinds of wealth spring-
ing up and separating, whilst each exerts a different in-

fluence on its own reproduction. The funds of consump-
tion, such as domestic necessaries, do not any longer pro-
duce fruit, after each has secured them for his own use;
fixed capital, such as improvements of the soil, canals of
irrigation, and machinery, during the progress of its own
slow consumption, co operates with labour of which it

augments the products ; and, lastly, circulating capital,
such as seed, wages, and raw materials, destined to be
wrought, is consumed annually, or even more rapidly, in

order to be again re-produced. It is essentially important
to remark, that those three kinds of wealth are all equally
advancing towards consumption. But the first when con-
sumed is absolutely destroyed; for societies, as fur indivi-

duals, it is merely an expense: whereas the second and
third, after being consumed, are re-produced under a new
form ; and for societies, as for individuals, the consumption
of them is a putting out to profit, or the circulation of
capitals.

We shall better understand this movement of wealth,
which, perhaps, it is diffieult to follow, by fixing our ob-
servation on a single family engaged in the simplest of all

speculations. A solitary farmer has reaped a hundred
bags of corn, and is destitute of any market to which he
can carry it. At all events, this corn must be consumed
within the year, otherwise il will be worth nothing to the
farmer. But he and his family may require only thirty
bags of it ; this is his expense : another thirty may be
employed to support workmen engaged in felling the
forests, or draining the marshes of the neighbourhood, to
put them tinder culture"; this will be converting thirty
bags into fixed capital : and, finally, the remaining forty
bags may be sown, and formed into a circulating capital,
in place of the twenty bags sown the preceding year. The
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hundred bags nre ihus consumed ; but seventy of them arc restrict his consuma))le fund, and instead of accumiilalinp

put out to prolit, they will reappear partly at the next

harvest, partly at those which follow. By this means, in

consuming he will have saved. Yet the limits of such an

operation arc easily discerned. If, this year, out of the

hundred bags which he reaped, he could get no more than

sixty eaten, who will eat the two hundred bags produced

next year by the augmetitation of his seed ?•

Kesuining these three sorts of wealth, which, as we
have seen, become distinct in a private family, let us now
consider each sort with regard to the whole nation,

and sec how the national revenue may arise from this

division.

As the farmer required a primitive quantity of labour to

be expended in cutting down the forests, and draining the

marshes which he meant to cultivate ; so, for every kind

of enterprise, there is required a priniiiive quantity ol

labour to facilitate and augment the circulating capital.

The ore cannot be obtained till the mine is opened; canals

inust be dug, machinery and mills must be constructed,

before they can be used; manufactories must be built, and

looms set uj), before the wool, the hemp, or the silk can be

weaved. This first advance is always accomplished by

labour; this labour is always represented by wages ; and

these wages are always exchanged for necessaries of life,

which the workmen consume in executing their task.

Hence what we have called fixed capital, is a part of the

annual consumntion, transformed into durable establish-

ments, calculated to increase the pioduclive power of

future labour. Such establishments themselves grow

old, decay, and are slowly consumed in their turn, after

having long contributed to augment the annual pro-

duction.

As the farmer required seed, which, after being com-

mitted to the earth, was returned fivefold in harvest ; so

likewise, every undertaker of useful labour requires raw

materials to work upon, and wages for his workmen,
equivalent to the necessaries of life consumed by them in

their labour. His operations thus begin with a con-

sumption; and this is followed by a reproduction which

should be more abundant, since it must be equivalent to

the raw materials worked upon, to the necessaries of

life consumed by his workmen in their labour, to the

sum by which his machinery and all his fixed capitals

have been deteriorated during the production, and lastly

m l)is house a quantity of necessaries greatly superior to

what he can consume, he will augment his fixed or circu-
lating capital, by all that he docs not expend. In the pre-
sent condition of society, a part of the fund deslitied for

consumption remains in the retail-dealer's hand, awaiting
the buyer's convenience; another part destined to be con-
sumed very slowly, as houses, furniture, carriages, horses,
continues in the hands of persons whose business it is to

sell the use of it, without abandoning the property. A
considerable portion of the wealth of opulent nations is

constantly thrown back into the funds destined for con-
sumption; but although it still gives piofit to its holders,

it has ceased to augment the national re-production.

The annual distribution of the wealth, annually re-

produced, among all the citizens composing the nation,

constitutes the national revenue. It consists of all the
value, by which the re-production surpasses the consump-
tion that produced it. Thus the farmer, after deducting
from his crop a quantity equal to the seed of the foregoing
year, finds remaining the part which is to support his

family,—a revenue to which they have acquireil right by
means of their annual labour; the part which is to sup-
port his workmen, who have acquired right to it by the
same title ; the part with which he is to satisfy the land-

lord, who has acquired right to this revenue by the origi-

nal improvement of the soil, now no longer repeated ; and
lastly, the part with which he is to pay the interest of his

debts, or indemnify himself for the employment of his

own capital—a revenue to which he has acquired right by
the primitive labours which produced his capital.

So, likewise, the manufacturer finds, in the annual pro-
duce of his manufactory, first the raw material employed ;

secondly, the equivalent of his own wages, and those of
his workmen, to which their labour alone gives them
right; thirdly, an equivalent for the annual detriment
and interest of his fixed capital, to which revenue he or the
proprietor has acquired right by a primitive labour ; and
lastly, an equivalent for the interest of his circulating

capital, which has been produced by another primitive

labour.

It is to be observed that, among those who share the

national revenue, some acquire a new right in it every
year by anew labour, others have previously actjuired a
permanent right by a primitive labour, which has ren-

I

to the profit of all concerned in the labour, who have sup- dered the annual labour more advantageous. No one

ported its fatigues solely in the hope of gaining by it.

The farmer sowed twenty bags of corn to reap a hundred;

the manufacturer will make a calculation nearly similar.

And as the farmer at harvest must recover not only

a compensation for his seed, but likewise for all his

labours, so the manufjcturer must find in his production,

not the raw materials only, but all the wages of his work-

men, all the interests and profits of his fixed capital, with

all the interests and profits of his circulating capital.

In the last place, the farmer may augment his seed

every year; but he will not fail to recollect that, since

his crops increase in the same necessaries, he is not sure

of always finding men to eat them. The manufacturer, in

like manner, devoting the savings of each year to increase

his re-production, must recollect the necessity of- finding

obtains a share of the national re^'enue, except in virtue

of what he himself or his representatives have accom-
plished to produce it; unless, as we shall soon see, he re-

ceives it at second hand, from its primitive proprietors,

by way of compensation for services done to them. Now,
whoever consumes without fulfilling the condition which
alone gives him right to the revenue ; whoever consumes
without having a revenue, or beyond what he has; who-
ever consumes his capital in place of revenue, is advancing

to ruin; and a nation composed of such consumers is ad-

vancing to ruin likewise. Revenue, indeed, is that quan-

tity by which the national wealth is increased every year,

and which accordingly may be destroyed, without the

nation's becoming poorer ; but the nation whicli, without

re-production, destroys a quantity of wealth, superior to

purchasers and consumers for the increasing products of this annual increase, destroys the very means by which it

his establishment. would have acquired an equal re-production in subsequent

Since the fund destined for consumption no longer years,

produces any thing, and since each man strives inces- IJy a circular concatenation, in which every effect be-

santly to preserve and augment his fortune, each will also comes a cause in its turn, production gives revenue,

• Hisfamily, -which -will multiply, it may be said, in answer. Doubtless j but human generations do not grow so fast as food. This is

the reverse of what Mr. Malthus has advanced. We shall afterwards examine this discrepancy.
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revenue furnishes and regulates a consumalile fund, which

fund again causes production and measures it. The
national wealth continues to augment, and the state to

prosper, so long as these three quanti'.ies, which are pro-

portional to each other, continue to augment in a gradual

manner ; but whenever the proportion among them is

broken, the slate decays. A derangement of the mutual

proportion subsisting among production, revenue, and

consumption, becon)es equally piejudicial to the nation,

whether the i)roduclion give a revenue smaller than usual,

in which case a part of the capital must pass to the fund of

consumption ; or whether, on the contrary, this consump-
tion diminish, and no longer call for a fresh production.

To cause distress in the state, it is enough that the equili-

brium be broken. Production may diminish when habits

of idleness gain footing among the labouring classes; capi-

tal may diminish when prodigality and luxury become
fashionable ; and lastly, consumption may diminish from

causes of poverty, unconnected with the diminution of

labour, and yet, as it will not ofl'er employment for future

re-production, it must diminish labour in its turn.

Thus nations incur dangers that seem incompatible :

they fall into ruin equally by spending too much, and by

spending too little. A nation spends too much whenever
it exceeds its revenue, because it cannot do so except by

encroaching on its capital, and thus diminishing future

prodtiction ; it then does what the solitaiy cultivator would
do if he should eat the corn which ought to be secured for

seed. A nation spends too little, whenever, being desti-

tute of foreign commerce, it does not consume its own
production ; or when, enjoying foreign commerce, it does

not consume the excess of its production above its expor-

tation; for, if so, it soon comes into the condition of the

solitary cultivator, who having filled all his granaries far

beyond the probability of consumption, would be obliged,

that he might not work in vain, partly to abandon his cul-

tivation of the ground.
The nation does not indeed spend all that it consumes;

the name expenditure, in such a case, can properly be
given to that consunnption only which produces nothing;
while that part of the consumption which represents the

wages of productive workmen, is an employment of funds,

not an expenditure. Thus, the nation, when it forms ma-
nufacturing establishments, does not diminish its con-

sumption; it consumes, in a productive manner, what it

formerly consumed unproductively. Still, however, this

employment of the national produee in giving movement
to new labour, though it does not destroy the balance be-

tween production and consumption, renders it much more
complex. The new produce thus obtained must, at last,

find a consumer; and though it may be generally affirm-

ed, that to increase the labour is to increase the wealth,
and with it in a similar proportion the revenue and the
consumption; still it is any lhin!>- but proved, that by too
rapid an increase of its labour a nation may not altogether
deviate from the proper rate of consumption, and thus
ruin itself by economy as well as prociigality. Happily, in

most cases, the increase of capital, of revenue, snd of
consumption, requires no superintendence; they proceed,
of their own accord, with an equal pace ; and when one of

them, at any time, happens to pass the others for an instant,

foreign commerce is almost always ready to restore the
equilibrium.

We have designedly carried on our history of the for-

mation and progress of wealth thus far, without mention-
ing a circulating medium, to show, that, in fact, such an
instrument is not necessary for its development. A circu-
lating medium did not create wealth; but it simplified all

<he relations, and facilitated all the transactions of com-

merce; it gave to each the means of finding sooner what
suited him best ; and thus picsenting an advantage to every
one, it still further increased the wealth, which was already
increasing without it.

The precious metals are one of tlie numerous values
produced by the labour of man, and applicable to his use.
It was soon discovered that they, more than any other spe-
cies of riches, possessed the ])ropcrty of being preserved
without alteration lor any length of time, and the no less

valuable one of uniting easily into a single whole, after be-
ing divided almost infinitely. The two halves of a piece of
cloth, ol a fleece, and still kss of an ox,—though these are
supposed to have once been employed as money,—were
not worth the whole; but the two halves, the four quarters of
a pound of gold arc always, and will be, a pound of gold,
however long they may be kept. As the first exchange of
which men feel the need, is that which enables them to

preserve the fruit of their labour for a future season, every
one became eager to get precious metals in exchange for

his commodity, whatever it might be ; not because he at

all intended to use those metals himself; but because he
was sure of being able to exchange them at any time af-

terwards, in the same manner, and for the same reason,

against whatever article he might then need. From that

time the precious metals began to be sought after, not
that they might be employed in the use of man, as orna-
ments or utensils, but that they might be accumulated, at

first, as representing every species of wealth, and then that

they might be used in commerce, as the means of facilita-

ting all kinds of exchange.
Gold dust, in its primitive state, continues, even now,

to be the medium of exchange among the African nations.

But when once the value of gold comes to be universally

admitted, there remains but a single step, much easier

and far less important, till it be converted into coin, which
warrants, by a legal stamp, the weight and the fineness of
every particle of the precious metals employed in circula-

tion.

The invention of money gave quite a new activity to

exchange. Whoever happened to possess any superfluity,

had no longer occasion to seek the article likely to be
needed in time to come. He no longer delayed selling his

corn till he should meet the oil-merchant or the wool-deal-
er to offer them the thing they wanted ; he reckoned it

enough to find money, being certain that for this he could
always obtain any required commodity. The buyer, too,

on his side, needed not to study what would suit the seller;

inoney was always sure to satisfy all his demands. Before
the invention of a circulating medium, a fortunate concur-
rence of conveniencies was requisite for an exchange;
whereas after this invention, there could scarcely be a
buyer that did not find a seller, or a seller who did not find

a buyer.

As exchanges, and afterwards sales and purchases, were
voluntary, it might be inferred that all values were given
for values completely equal. It is more correct, however,
to say, that bargains were never made without advantages

to both ]iarties. The seller found a profit in selling, the
buyer in buying. The one drew more advantages from the

money which he received, than he would have done from
his merchandise ; the other more advantage from the mer-
chandise which he acquired, than he would have done from
his money. Both parlies had gained, and hence the nation

gained doubly by their bargain. On the same principle,

when a master set any workman to labour, and gave him in

exchange for the work expected to be done, a wage which
corresponded to the workman's maintenance during his la-

bour;—both those contractors gained; the workman, be-
cause he had received in advance the fruit of his labour,
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before it was accomplished;—ihe master, bf cause this gcs of the sailors, carriers, clerks, and all persons cm-

workman's labour was worth more ihan hi* wages. The ployed by the trader; next the interest of all those funds

nation gained with both; for as the national wealth must, to which he gives movement; and lastly, ihc mercantile

at the lonB run, be realized in enjoyment, whatever aug- pi-ofit.
,, . .,

ments the enjoyment of individuals, must be considered as Society requires something more than wealth ; it would
r ,

,' not be complete if it contained nothing but productive
*

Thus°iho labour of man created wealth ; but wealth, in labourers. It requires administrators, judges, lawgivers;

its turn created the labour of man. Wherever wealth of- men employed about its general interests; soldiers and

fered a nrotit, a waee, a subsistence, it produced a class of sailors to delcnd it. No.one of those class( s produces any

men, eager to acquire them. The accumulation of prima- thing; their labour never assumes a material shape; it is

ry labour had created the value of land, by unfolding its

productive power. This power, as it seconded the labour

not susceptible of accumulation. Yet without their assist-

ance all the wealth arising from productive labour would
be destroyed by violence; and work would coast, if the

labourer could not calculate on peaceably enjoying its

fruits. To :>upport this guardian population, a part must
be deducted liom the funds created annually by labour.

But as the service done to the coinniuniiy, by such per-

sons, how imporlaiu soever it be, is felt by no one in par-

ticular; it cannot, like other services, be an object of ex-

of man, henceforth became a species of weallh; and a

person possessed of land might, without himself labour-

ing, obtain payment for surrendering the use of it to such

as laboured. Hence the origin of sales and leases of land.

The farmer again might hire workmen to labour, and thus

might acquire the advantages attached to exchanging pre-

sent subsistence against distant produce. He incurred all

the charges of rultivalion, he drew all its profits, and left change. 1 he communuy itselt wa=. under the necessity

to his workmen nothing but their wages. Thus the reve- of paying it by a forced contiibuuon from therevenuesot all.

nues of land, all comprised in the annual crop, were divi- '' ' ''' ••""-- ' - '—

ded among three classes of men, under the name of rent,

profit, and wages; whilst a surplus included the seed and

the farmer's advance.

The manufacturer again possessed machinery and ma-

terials : he offered to his labourers an immediate subsistence

for the fruit of a labour which required time and long ad-

vances. He enabled them to live, he furnished them with

lodging, tools, machinery, and paid himself wiih interest

by their work. If, in his own hand, he had not enough of

accumulated wealth, or enough of the money which repre-

It was not long, indeed, till this contribution came to be
regulated by the pwsons destuied to prufit from it; and
hence the eontrihuiors were loaded without measure; civil

and militui'y oflices were multiplied far beyond what the

public weal required; there was too much government,
loo much defence of men, who were forced to accept those

services, and to pay them, superfluous or even burdensome
as they miglil be ; and the rulers of nations, established to

protect weallh, were often the main authors of its dilapi-

dation.

Society needs that kind of labour which produces men-

sents ii, to provide his workmen with all the advances tal enjoyments; and as mental enjoynieiits are, nearly all,

which their enterprise required, and to wait for the sale of immaterial, the objects destined to satisly them cannot be

their labour, he borrowed money, and paid the lender an accumulated. Religion, science, the arts, yield happi-

interest, analogous to the rent which a farmer pays his ncss to man ; their origin is labour, their end enjoyment;

landlord. The labour of the workmen employed by him but what belongs only to the soul is not capable ol being

annually produced a certain quantity of goods, in the va- treasured up. If a nation, however, does not reckon lite-

lue of which were to be included he interest of capital rature and the arts among its wealth, it may reckon litera-

for the money-lender, the rent of implements, machines, ry men and artists; the education ibey receive, the dis-

immovables, and all kinds of fixed capital ; the profits of miction they acquire, accumulate a high value on their

the head manufacturer, the wages of his workmen, and, heads; and the labour which they execute being olien bet-

lastly, the capital expended in raw materials, together ter paid than that of the most skilful workmen, may thus

with Ihe whole of that capital which, as it circulates an- contribute to the spread of opulence.

nually in the manufactory, must be deducted from its an- Society, in the last place, needs those kinds of labour,

nual produce, in order to leave the net revenue. the object of which is to take care of the persons, not the

The produce of the soil and of manufactories belonged fortunes of men. Such labour may be of the most ele-

often to climates very distant from those inhabited by vated, or of the most servile kind ;
according as it re-

their consumers. A class of men undertook to facilitate quires either the knowledge of nature and the command

all kinds of exchange, on condition of sharing in the pro- of her seer ts, like the physician's labour, or merely com-

fits which it yields. These men gave money to the produ- plaisance and obedience to the will of a master, like the

oer, at the time when his work was finished and ready for footman's labour. All of them are species of labour in-

sale; after which, having transported the merchandize to tended for enjoyment, and differing from productive la-

the place where it was wanted, they waited the consumer's hour, only in so far as their effects are incapable ol accu-

convLuience, and retailed to him in p.ncels what he could mulation. Hence, though they add to the well-beni.g of a

not purchase all at once. They did service to every one, stale, they do not add to .Is wealth; and such as are em-

and repaid themselves for it by the share which is named ployed in them must live on voluntary coniributi..ns draMjn

profits of trade. The advantage arising from a judicious from the revenue formed by other kinds of labour,

management of exchanges was the origin of those profits.

In the north, a producer reckoned two nuasures of his

merchandize equivalent to one of southern merchandize. In

the south, on the other hand, a producer reckoned two

measures of his meichandize tquivalent to one of north-

ern merchandize. Between two equations so different

there was room to cover all the expenses of transport, all

CHAP. III.

OP TERRITORIAL WEALTH.

The riches proceeding from land should be the first to

^^ _ engage the aticnlion of an economist or a legislator. They

tlie protiis r)f trade, and interest for all the money ad- are ibe most necessary of all. because it is from the ground

vanced to carry it on. In fact, at ihe sale of such com- that our subsistence is derived; because they furnish the

modiUes transported by commerce, there must be realized, materials for every other kind of labour; and lastly, be-

first the capital repaid to the manufacturer; then the wa- cause, in preparation, they constantly employ the half,



POLITICAL EC0N031\. 4!>

often much more than the half, of all the nation. The
class of people who cultivate the ground are particularly

valuable lor bodily qualities fitted to niaicc excellent sol-

diers, and for mental qualities fitted to make good citizens.

The happiness of a rural population is also more easily

provided for than that of a city population; the progress

of mis kind of wealth is more easily followed; and go-

vernment is more culpable when il allows agriculture to

decay, because it almost always lies in the power of govern-
ment to make it flourish.

The annual revenue of land, or the annual crop, is de-

composed, as we observed above, in the following man-
ner. One part of the fruits, produced by labour, is des-

tined to pay the proprietor for the assistance which the

earth has given to the labour of men, and also for the in-

terest of all the capital successively employed to improve
the soil. This portion alone is called the net revenue.

Another part of the fruits replaces what has been con-
sumed in executing ihe labour to which the crop is due,

the seed, and all the cultivator's advances. Economists
. call this portion the resumption. Another part remains for

a profit to the person who directed the labours of the

ground: it is proportionate to his industry and the capital

advanced by him. Government likewise takes a share of

all those fruits, and by various imposts diminishes the

proprietor's itnt, the cultivator's profit, and the day-la-

bourer's wages, in ordpr to form a revenue for another
class of persons. Nor do the fruits distributed among the

workmen, the superintendant of the labour, and the pro-

prietor, entirely remain with them in kind: after having
kept a portion requisite for their subsistence, the whole
then eiiually part with what remains, in exchange for ob-

jects produced by the industry of towns; and it is by
means of this exchange, that all other classes of the nation

are supplied with food.

The net revenue of territorial produce is considered to

be that portion which remains with proprietors after the

expenses of cultivation have been paid. Proprietors fre-

quently imagine that a system of cultivation is the better,

the higher those rents are : what concerns the nation,

however, what should engage the economist's undivided

attention, is the gross produce, or the total amount of the

crop ; by which subsistence is provided for the whole
nation, and the comfort of all classes is secured. The
former comprehends but the revenue of the rich and idle;

the latter farther comprehends the revenue of all such as

labour, or cause their capital to labour.

But a gradual increase of the gross produce may itself

be the consequence of a state of suffering,—if the popu-

lation, growing too numerous, can no longer find a suffi-

cient recompense in the wages of labour, and if, struggling

without protection against the proprietors of land, to whom
limitation of number gives all the advantjfge of a monopo-
ly, that population is reduced to purchase, by excessive

labour, so small an augmentation of produce, as to leave it

constantly depressed by want. There is no department of

political economy which ought not to be judged in its re-

lation to the haziness of th#people in general ; and a sys-

tem of social offfer is always bad when the greater part of

the population suffers under it.

Commercial wealth is augmented and distributed by
exchange; and even the produce of the ground, so soon

as it is gathered in, belongs likewise to commerce. Ter-

ritorial wealth, on the other hand, is created by means of

permanent contracts. With regard to it, the economist's

attention should first be directed to the progress of culti-

vation; next to the mode in which the produce of the

harvest is distributed among those who contribute to its

growth ; and lastly, to the nature of those rights which
Vol. XVI. Part I.

belong to the proprietors of land, and to the effects result-
ing from an alienation of their property.
The progress of social order, the additional security,

the protection which government holds out to the rights
ot all, together with the increase of population, induce
the cultivator to entrust to the ground, for a longer oi
shorter period, the labour which constitutes his wealth.
In the timorous condition of barbarism, he will not, at
his own expense, increase the value of an immovable
possession, which perhaps he may be forced to abandon
at a moment's warning. But in the security of com
plete civilization, he regards his immovable possessions
as more completely safe than any other kind of wealth.
In the deserts of Arabia and Tartary ; in the savannahs of
America, before civilization has liegun ; in the pastures of
the Campagna di Roma, or the Capitanata de la Pouille,
after it has ended, men are contented with the natural
fruits of the ground, with grass for their cattle to browse ;

and if those vast deserts yet retain any value, they owe it

less to the slight labour by jvhich the proprietor has
inclosed them, than to the labour by which the herdsman
has multiplied the oxen and sheep which feed upon them.
When the population of such deserts half begun to

increase, and an agricultural life to succeed that of shep-
herds, men still abstain from committing to the ground
any labour whose fruit they cannot gather till after many
years have elapsed. The husbandman tills, to reap in the
following season ; the course of a twelvemonth is suffi-

cient to give back all his advances. The earth which he
has sown, far from gaining a durable value by his labour,
is, for a time, impoverished by the fru'ts it has born. In-
stead of seeking to improve it by more judicious cultiva-

tion, he gives it back to the desert for repose, and next
year tills another portion. The custom of fallowing, a
remnant of this half savage mode of agriculture, continues
to our own time, in more than three-fourths of Europe.

But when population and wealth have at last increased
so as to make every kind of labour easy, and when social

order inspires security enough to induce the husbandman
to fix his labour in the ground, and transmit it with the
soil to his descendants, improvement altogether changes
the appearance of the earth. Then are formed those
plantations of gardens, orchards, vineyards, the enjoyment
of which is destined for a late posterity; then are dug
those canals for draining or irrigation, which diffuse fer-

tility ; then arise upon the hills those hanging terraces,

which characterized the agriculture of ancient Canaan.
A quick rotation of crops of a different nature reanimates,

instead of exhausting, the strength of the soil; and a nu-
merous population lives on a space, which, according to

the primitive system, would hardly have supported a few
scores of sheep.

The trade or the manufactures of a country, are not to

be called prosperous, because a small number of mer-
chants have amassed immense fortunes in it. On the

contrary, their extraordinary profits almost always testify

against the general prosperity of the country. So like-

wise, in countries abandoned to pasturage, the profits

realized by some rich proprietors ought not to be regard-

ed as indicating a judicious system of agriculture. Some
individuals, it is true, grow ricli ; but the nation, which
the land should maintain, or the food which should

support it, are no where to be found. It is not even cer-

tain that the net produce of the land may not diminish, in

proportion as its agriculture yields a more abun<lant gross

prodiJ*e, and a greater number of citizens live on its fruits ;

just as 'we see the net produce of money, or its interest,

diminish in proportion as a country becomes more com-
mercial, and contains more capital.
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The first proprietors of land were doubtless themselves

cultivators, and executed all kinds of field labour, with

their children and servants. To these, in ancient limes,

were added slaves; the continual stale of war, which exists

among scmi-barbaious societies, having introduced slavery

at the remotest era. The stronger found it more conve-

nient to procure workmen by the abuse of victory than by

bargain. Yet so long as the head of each family laboured

along with Iiis children and slaves, the condition of the

latter was less wretched; the master fell himself to be of

the same nature with his servant ; he experienced the

same wants and the same fatigue; he desired the same

pleasures, and knew, by experience, that he would obtain

little work from a man whom he fed badly. Such was the

patriarchal mode of cultivation, that of the golden days of

Italy and Greece; such is that of free America ; such ap-

pears to be that of Africa, in its interior; and such, finally,

but without slavery, and therefore with still more do-

mestic comfort, is that of Switzerland, where the pea-

sant proprietor is happier t^an in any other country of the

world.
Among the statcsof antiquity, ihefarms undercultivation

were small; and the number of freemen labouring in the

fields, always greatly surpassed that of slaves. The for-

mer had a full enjoyment of their persons and the fruits of

their labour ; the latter, degraded rather than unhappy,

like the ox, man's companion, which interest teaches him

to spare, seldom experienced suffering, want still more
rarely. The head of each family alone receiving the

total crop, did not distinguish the rent from the profit or

the wages ; with the excess of what he wanted for food, he

procured the produce of the town in exchange, and this

excess supported all other classes of the nation.

But the progress of wealth, of luxury, and idleness, in

all the stales of antiquity, substituted the servile for the

patriarchal mode of cultivation. The population lost

much in happiness and number by this change; the earth

gained little in productiveness. The Roman proprietors

extending their patrimonies by the confiscated territories

of vanquished states, the Greeks by wealth acquired from
trade,—first abandoned manual labour, and soon afterwards

despised it. Fixing their residence in tosfns, they en-

trusted the management of their estates to stewards and
inspectors of slaves ; and from that period, the condition

of most part of the country population became intolerable.

Labour, which had once been a point of communion be-

twixt the two ranks of society, now became a barrier of

separation; contempt and severity succeeded to affection-

ate care ; punishments were multiplied as they came to

be inllicied by inferiors, and as the death of one or seve-

ral slaves did not lessen the steward's wealth. Slaves who
were ill-fed, ill-treated, ill-recompensed, could not fail

to lose all interest in their master's affairs, and almost all

understanding. Far from attending to their business

Willi affection, they felt a secret joy every time they saw
their oppressors' wealth diminished, or his hopes deceived.

The study of science, accompanied with habits of observa-

tion, certainly advanced the iheory of agriculture ; but its

practice, at the same time, rapidly declined ; a fact, which
all the agricultural writers of antiquity lament. The cul-

tivation of land was enlifely divested of that intelligence,

affection, and zeal, which had once hastened its success.

The revenues were smaller, the expenses greater ; and
from that period, it became an object to save labour, more
than to augment its produce. Slaves, after having driven

every free cultivator from the fields, were themselves ra-

pidly decreasing in number. During ihe decline of the

Roman empire, the populatian of Italy was not less re-

duced than that of the jlgro Romano is in our days; while,

at the same time, it had sunk into the last degree of
wretchedness and penury. The cultivation of the co-

lonies situated on the Mexican Gulf, was founded, in like

manner, on the baneful system of slavery; it has, in like

manner, consumed the population, debased the human
species, and deteriorated the system of agriculture. The
negro trade has of coijrse filled up those voids, which the

barbarity of planters annually produced in the agricultural

population ; and doubtless, under a system of culture, siicli

that the man who labours is constantly reduced below the

necessaries of life, and the man who docs not labour keeps
all for himself, the net produce has always been considera-

ble ; but live gross produce, with which alone the nation

is'concerncd, has uniformly been inferior to what would
have arisen from any other system of cultivation, whilst

the condition of more than seven-eighths of the population
has continued to be miserable.

The invasions of the Roman empire, by the barbarians,

introduced new manners, and, wiih them, new systems of
cultivation. The conqueror, who had now become pro-

prietor, being much less allured by the enjoyments of •

luxury, had need of men still more than of wealth. He
had ceased to dwell in towns, he had established himself

in the country ; and his castle formed a little principality,

w hich he wished to be able to defend by his own strength,

and thus he felt the necessity of acquiring. the affection of

such as depended on him. A Fclaxation of the social

bond, and the independence of great proprietors, produced
the same effects without the limits of the ancient Roman
empire as within. From the epoch of its downfall, mas-
ters in every part of Europe began to improve the condi-

tion of their dependents ; and this return to humanity
produced the natural effect ; it rapidly increased the po-

pulation, the wealth, and the happiness of rural labourers.

Different expedients were resorted to for giving slaves

and cultivators an interest in life, a property, and an affec-

tion for the place of their nativity, as well as for its lord.

Adopted by various states, these expedients produced the

most decisive influence on territorial wealth and popula-

tion. In Italy, and part of France and Spain, and proba-

bly in most part of the former Roman empire, the master

shared the land among his vassals, and agreed with them
to share the crops in a raw state. This is cultivation for

half produce. In Hungary, Poland, Bohemia, and all that

portion of Germany occupied by Sclavonic tribes, the

master much more rarely ciilraiichised his slaves. Keep-
ing them always under an absolute dependence, as serfs

attached to the soil, he gave them, however, one half of

his land, resciving the other to himself. He wished to

share, not the fruits of their labour, but their labour itself,

and therefore he obliged them to work for him two, three,

and in Transylvania, four days of each week. This is cul-

tivation by corvfes. In Russia, and several provinces of

France and England, masters likewise distributed their

lands among vassals; but, instead of wishing to parlici-

])ate either in the lands or the h.irvcsts, they imposed a

fixed capitation. Such was the abundance of uncultivated

land always ready to be cleijrfd, that, i".y>e eyes of those

proprietors, the only difference in the coBoition of agricul-

tural families was the number of workmen included in

them. To capitation was always joined the obligation of

personal services, and the vassal's continuance in a servile

state. Yet, according as the laws watched more or less

strictly over the subject's liberty, cultivation upon this

principle raised the husbandman to a condition more or

less comfortable. In Russia, he never escaped from servi-

tude of the soil ; in England, by an easy transition, he ar-

rived at the rank of farmer.

The system of cultivation by metayers, or cultivation at
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half produce, is perhaps one of the best inventions of the

middle ages. It contributes, more than any thing else, to

difTuse happiness among the lower classes, to raise land to

a high state of culture, and accumulate a great quantity of

wealth upon it. It is the most natural, the easiest, and

most advantageous step for CNalting the slave to the con-

dition of a freeman, for opening his understanding, teach-

ing him economy and temperance, and placing in his hands

a property which he will not abuse. According to this

system, the peasant is supposed to have no capital, or

scarcely any, but he receives the land sown and fully stock-

ed ; he takes the charge of continuing every operation, of

keeping his farm in the same state of culture, of delivering

to his master the half of each crop; and, when the lease

expires, of returning the land under seed, the folds furnish-

ed, the vines propped, and every thing, in short, in the

same state of completeness as it was when he received it.

A metayer finds himself delivered from all those cares

which, in other countries, weigh heavily on the lower class

of the people. He pays no direct tax, his master alone is

charged with it; he pays no money-rent, and therefore he

is not called to sell or to buy, except for his own domestic

purposes. The term, at which the farmer has to pay his

taxes or his rent, does not press the metayer ; or constrain

him to sell before the season, at a low price, the crop which
rewards his industry. He needs but little capital, because

he is not a dealer in produce ; the fundamental advances

have been made once for all by his master ; and as to the

daily labour, he performs it himself with his family ; for

cultivation upon this principle brings constantly along with

it a great division of the land, or what is caHed cultivation

on the small scale.

Under this system, the peasant has an interest in the

property, as if it were his own ; without the anxieties of

wealth, he finds in his farm every enjoyment, with which na-

ture's liberality rewards the labour of man. His industry,

l\is economy, the development of his understanding, regu-

larly increase his little stock. In good years, he enjoys a

kind of opulence ; he is ^ot entirely excluded from the

feast of nature which he prepares; his labour is directed

according to the dictates of his own prudence, and he
plants that his children may gather the fruit. The high
state of culture to be found in the finest parts of Italy,

above all of Tuscany, where the lands are generally

managed in this way ; the accumulation of an immense
capital upon the soil; the invention of many judicious

rotations, and industrious processes, which an intelligent,

observing spirit alone could have deduced from the opera-

tions of nature; the collection of a numerous population,

upon a space very limited and naturally barren, shows
plainly enough that this mode of cultivation is as profit-

able to the land itself as to the peasant, and that, if it

imparts most happiness to the lower class who live by the

labour of their hands, it also draws from the ground the

most abundant produce, and scatters it with most profusion

among men.
But whenever a country arrives at complete civilization,

whenever the property and safety of individuals are sufli-

ciently protected, the usual population increases beyond
what husbandry can employ ; the extent of land is limited,

the population is not so. A great nuinber of families arc

brought up on one farm, and sent away by some accidental

cause ;
penury compels them to offer their services to

some proprietor, for a recompence smaller than what is

given to such as arc actually employed. Labourers outbid
each other, and at length go so far as to content them-
selves with the most niggardly subsistence, with a portion

which is barely sufficient in good years, and which in bad
years leaves litem a prey to famine. This foolish species

of competition has reduced the peasantry, on the coast of
Genoa, in the republic of Lucca, in several provinces of
the kingdom of Naples, to content themselves with a third
of the crop, in place of a half. In a magnificent country,
which nature has enriched with all her "gifts; which art
has adorned with all its luxury ; which annually gives forth
a most abundant harvest—the numerous class that pro-
duce the fruits of the ground never taste the corn which is
reaped, or the wine which is pressed, by their labour, and
struggle continually with famine. The same misfortune
would probably have happened to the people of Tuscany,
if public opinion had not guarded the farmer ; but there no
proprietor dares to impose terms unusual in the country ;

and when he changes one metayer for another, he changes
no article of the primitive contract. So soon, however, as
public opinion becomes necessary for the maintenance of
public prosperity, it ought, in strict propriety, to be sanc-
tioned by law. Whenever vacant lands are no longer
to be found, proprietors of the soil come to exercise a kind'
of monopoly against the rest of the nation ; and v/hcrever
monopoly exists, the legislature ought to interpose, lest

they who enjoy may also abuseflt.

Cultivation by corvees was very far from being as happy
an invention. No doubt it gave to the peasantry a kind of
property, an interest in life; but it reduced them to sec
their domestic economy disturbed every moment, by the
vexatious demands of a landlord or his stewards. The
peasant could not perform the operations of his husbandry
at the day fixed upon ; the landlord's work must always be
done before his own ; the rainy days constantly fell to the
share of the weaker party. Under this system, the labourer
performs every service for his master with repugnance,
without care for its success, without affection, and without
reward. In the landlord's fields, he works as badly as he
can without incurring punishment. The steward, on the
other hand, declares it absolutely necessary that corporal
penalties be employed ; and the infliction of them is aban-
doned to his own discretion. Servitude of the soil has
nominally been abolished in several countries, which have
adopted the system of cultivation by corvees; but so long
as this general system of agriculture is ii\ force, there can-

not be any liberty for the peasant. And although the
abolition of servitude has given vassals a property and
rights, which the landlord did not formerly acknowledge,
it has hardly at all bettered their conditions. They are as

constantly thwarted and disturbed in their own operations

as before ; they work quite as ill during the landlord's

days; they are quite as miserable within their huts; and
the master, who had been flattered with hopes that tho

abolition of slavery would increase his revenue, has deriv-

ed no advantage from it. On the contrary, he is ever an

object of hatred and distrust to his vassals ; and social

order, threatened so incessantly, cannot be maintainecl ex-

cept by violent means.
The ground of the metayer's contract is every way the

same, as that of a contract with the cultivator by coivees.

The landlord in Hungary, as in Italy, has given up his land

to the peasant, on condition of receiving half its fruits in

return. In both countries, the other half has been reckoned
sufficient for supporting the cultivator, and repaying his

advances. A single error in political economy has render-

ed what is highly advantageous for one of these countries

disastrous for the other. The Hungarian has not inspired

the labourer with any interest in his own industry ; by shar-

ing the land and the days of the week, he has made an

enemy of the man, who should have been his coadjutor.

The labour is performed without zeal or intelligence ; the

master's share, inferior to what it would have been accord-

ing to the other system, is collected with fear ; the peasant's

G 2
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share is so reduced, thai he lives in constant penury ;
and

some of the most fertile countries in the world have already

been for ages doomed to this state of wretchedness and

oppression.

But the legislator's interference, which wc claimed for

the metayer, has, in some of the countries cultivated by

corvees, actually taken place in favour of the vassal, pea-

sant, or serf. In the German provinces of the Ausli'ian

monarchy, contracts between the landlord and peasant are,

by law, made irrevocable, and most of the corvees have

been changed into a fixetl and pcrpetuarrent of money, or

of fruits in a raw state. Tiy this means, the peasant has

acquired a true property in his house and land ; only, it

continues to be charged with rents, and some feudal ser-

vices. Still farther to protect the peasantry from being

afterwards oppressed or gradually expelled from their pro-

perties, by the opulent lords living among them, the law

does not allow any noble to buy a vassal's land ; or, if he

.does buy any, he is obliged to sell it, on the same condi-

tions, to some other family of peasants ; so ihat the pro-

perty of the nobles can never increase, or the agricultural

population diminish. •
These regulations of the Austrian government in behalf

of an order, which, if left to itself, must needs be oppress-

ed, are almost sufficient to redeem the errors of its gene-

ral system, by this increase of happiness to the subject, and

of stability to the system itself. In a country deprived of

liberty, where the finances have at all times been wretch-

edly administered, where wars are eternal—and still dis-

astrous, obstinacy there being always joined with inca-

pacity; the great mass of the population, composed almost

wholly of peasant-proprietors living in easy circumstances, "

have been rendered happy ; and this mass of subjects, feel-

ing their own happiness, and dreading every change, have

inocked all the projects of revolution or of conquest direct-

ed against their country, the government of which is so

little able to defend itself.

The system of cultivating land by capitation, could be

adopted only, among a people scarcely emerged from bar-

barism. It is, in fact, nearly a modern farm-lease, the

parties to which, in fixing the rent, pay no regard to the

greater or smaller extent of the ground, to its comparative
fertility or barrenness, to the improvements which labour

has already nyide it undergo. Be the nature of those cir-

cumstances what it may, each pi'oprietor of a whole Rus-
sian province pays thirty roubles yearly to the lord of it.

Doubtless when the capitation was imposed, all those cir-

cumstances were equal ; there was more fertile land for

each than each could cultivate, and no part of it had yet

been improved by labour.

In free countries, capitation is looked upon as a degrad-
ing tax, because it recalls the idea of servitude. It was,
indeed, originally always accompanied with servitude of
lhe*teoil. The peasant always depended on the good plea-

surfcof his master; in executing their mutual contract, no
law afforded him protection ; he was always liable to be
ejected, carried off, sold, stiipl of all the properly amassed
by his industry; and thus the kind of authority to which
he was subject iticessantly reminded him, that, w hatever he
saved, he took from himself to give it to his master ; that

every effort on his part was useless, every invention dan-
gerous, every improvement contrary to his interest, and
finally, that every sort of study but aggravated his wretch-
edness by more clearly informing him of his condition.

Even in Russia, however, the disinterestedness of some
noble families, who for several generations have not chang-
ed the capitation, has inspired the peasantry with confidence
sufficient to reanimate their industry, to infuse a taste for

labour and economy, and som.etimes even to permit their

realizing very large fortunes, which, however, always de-
pend on the master's good pleasure. But in countries

where servitude of the soil has been gradually abolished,

the capitation has become a fixed rent; united most fre-

quently to personal services, and sometimes reduced to

mere feudal rights, as the system, by degrees, varied from
its priniitivc uniformity. Such was the tenure by villanagc

in France, by copy hold in England, the oiigin of nearly

all the property possessed by |)easants cultivating their

own heritages. On the other hand, such coniracts helped
to produce the notion of farm-leases, which, in ihc
wealthiest countries of Europe, have succeeded every
other kind of ctinvention between proprietor and cultivator.

By a farm lease, the proprietor yields his land, and no-
thing more, to the cultivator; and demands an invariable

rent for it; whilst the farmer undertakes to direct and to

execute all the labour by himself; to furnish the cattle,

the implements, and the funds of agriculture ; to sell his

produce, and to pay his taxes. The farmer takes upon
him all the cares and all the gains of his agriculture ; he
treats it as a eommerciiil speculation, from which he ex-

pects a profit proportionate to the capital employed in it.

At the time when slavery was abolished, the system of

farms could not be immediately established : freedmen
could not yet undertake such important engagements, nor
were they able to advance the labour of a year, much less

that of several years, for putting the farm in a proper con-

dition. The master, on giving them their liberty, would
have been obliged to give them also an establishment ; to

furnish them with cattle, instruments of tillage, seed and
food for a yekr ; and after all these advances, the farm
would still have been a burdensome concern for the owner,
because by his contract he had renounced the profit of good
years on condition that his farmer should warrant him
against bad years; but the farmer who had nothing could
warrant nothing, and the master would have given up his

good crops without any return.

The first /armers were mere labourers ; they executed
most of the agricultural operations with their own hands;
they adjusted their enterprises to the strength of their

families ; and as the proprietor reposed little confidence in

their management, he used to regulate their procedure by
numerous obligatory clauses ; he limited their leases to a few
years, and kept them in a continual state of dependence.
During the last century, farmers, particularly in England,
have risen to rank and importance. Political writers and
legislators have uniformly viewed them with a favourable

eye ; their leases have ceased to be limited in time to a small

number of years, and hence farmers have issued from a more
elevated class of society. With large capitals, they have

taken farms of a larger size; more extensive knowledge, and

a better education have enabled them to treat agriculture as

a science. They have applied to it several important dis-

coveries in chemistry and natural history; they have also

in some degree united the habits of the merchant with

those of the cultivator. The hope of a larger profit has

induced them to make larger advances ; they have re-

nounced that parsimony which originates in want, and

stands in direct opposition to enlightened economy ; they

have calculated and recorded the result of their operations

with greater regularity, and this practice has furnished

belter opportunities of profiting by their own experience.

On the other hand, farmers from this time have ceased

to be labourers ; and below them has of course been form-

ed a class of men of toil, who, being entrusted with sup-

porting the whole nation by their labour, are the real pea-

sants, the truly essential part of the population. The
peasantry, strengthened by the kind of labour most natural

to man, are perpetually required for recruiting all the
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other classes; it is they who must defend the country in a

case of need ; whom it most concerns us to attach lo the

soil where they were born; and policy itself would invite

every government to render their lot happy, even though
humanity did not command it.

• When the system of sm.dl farms has been compared, as

is often dona, with that of great farms, it has not been suf-

ficiently considered that the latter, by takinp; the direction

of his labour out of the peasant's hands, reduces him to a

condition greatly more unhappy than almost any other

system of cultivation. In truth, hinds performing all the

labours of agriculture, under the command of a rich far-

mer, are not only more dependent than metayers, but

even than serfs, who pay their capitation or their service.

The latter, whatever vexations they experience, have at

least a hope, a property, and a heritage to leave their

children. But the hind has no participation in property,

nothing to hope from the fertility of ihe soil or the pro-

pitiousness of the season ; he plants not for his children;

he entrusts not to the ground the labour of his young
years, to reap the fruit of it, with interest, in his old age.

He lives each week on the wages of the last. Ever ex-

posed to the want of work by derangements in his mas-
ter's fortune; ever ready to feel the extremes of want,

from sirkness, accident, or even the approaches of old age,

.

he runs all the risks of ruin without enjoying any of the

chances of fortune. Economy in his situation is scarcely

probable; but though he should succeed in collecting a

little capital, the suppression of all intermediate ranks
hinders him from putting it to use. The distance be-

tween his lot and that of an extensive farmer, is too great

for being passed over ; whereas, in the system of cultiva-

tion on the small^cale, a labourer may succeed, by his

little economy, in acquiring a small farm or a small me-
tairie ; from this he may pass to a greater, and from that

to every thing. The same causes have suppressed all the

intermediate stages in other departments of industry.

A gulf lies between the day-labourer and every enterprise
of manufacture or trade, as well as farming ; and the
lower classes have now lost that help which sustained
them in a former period of civilization. Parish aids,

which are secured to the day-labourer, increase his de-
pendence. In such a state of suffering and disquietude,
it is not easy to preserve the feeling of human dignity, or
the love of freedom ; and thus at the highest point of
modern civilization, the system of agriculture approxi-
mates to that of I hose corrupt periods of ancient civilizatiun,

when the whole labour of the field was performed by slaves.

The stale of Ireland, and the convulsions to which that
unhappy country is continually exposed, show clearly
enough how important it is for the repose and security of
tlie rich themselves, that the agricultural class, which
foriTis the great majority of a nation, should enjoy conve-
niences, hope, and happiness. Thg Irish peasants are
ready lo revolt, and plunge their country into the horrors
of civil war; they live each in a miserable hut, on the
produce of a few beds of potatoes, and the milk of a cow;
more unhappy, at the present day, than the cottagers of
England, though possessing a small properly, of which
the latter are destitute. In return for their allotted portion
of ground, they merely engage to work by the day, at a
fixed wage, on the farm where they live ; but their com-
petition with each other has forced them to be satibficd
with a wage of the lowest possible kind. A similar com-
petition will act likewise against the English cottagers.
There is no equality of strength between the day-labourer,
who is starving, and the farmer, who does not even lose
the revenue of his ground, by suppressing some of his ha-
bitual operations; and hence the result of such a slniiri'le

between the two classes, is constantly a sacrifice of the
class which is poorer, more numerous, and better entitled
to the protection of law.

Hich proprietors generally find that for themselves large
farms are more advantageous than small ones. The small
farmer rarely employs a capital sufficient even for his lit-

tle cultivation; himself is always so near to ruin, that he
must begin by ruining the ground. And certainly, in
countries where the dilTerent systems of cultivation arc
practically set in opposition to each other, it is granted
that land is ruined by letting it on lease, ajid reiinproved
by cultivating it with servants or metayers. It is not,
therefore, small farms, but metairies, which ought to be
compared with large farms. Cultivation, on the great
scale, spares much time which tb lost in the other way;
it causes a greater mass of work to be performed in the
same time, by a given number of men ; it tends, above all,
to procure from the employment of great capitals the
profit formerly procured from the employment of nume-
rous workmen; it introduces the use of expensive instru-
ments, which abridge and facilitate the labour of man. It
invents machines, in which the wind, the fall of water, the
expansion of steam, are substituted for the power of limbs;
it makes animals execute the work formerly executed by
men. It hunts the latter from trade to trade, and con-
cludes by rendering their existence useless. Any saving
of human strength is a prodigious advantage, in a colony,
where the supernumerary population may always be ad-
vantageously employed. Humanity justly solicits the em-
ployment of machines to aid the labour of the negroes,
who cannot perform what is required of them, and who
used to be incessantly recruited by an infamous commerce.
But in a country where population is alieacly too abun-
dant, the dismissal of more than half the field-labourers is

a serious misfortune, particularly at a time when a similar
improvement in machinery causes the dismissal of more
than half the manufacturing population of towns. The
nation is nothing else but the union of all the individuals
who compose it, and the progress of its wealth is illusory,
when obtained at the price of general wretchedness and
mortality.

Whilst, in England, the peasantry are hastening to de-
struction, their condition is improving in France ; they
are gathering strength, and without abandoning manual
labour, they enjoy a kind of affluence ; they unfold their
minds, and adopt, though slowly, the discoveries of
science. But in France, the peasants are mostly proprie-
tors :, the number of those who cultivate their own lands
prodigiously increased in the revolution; and to this cause
must be attributed the rapid progress which agriculture
is making in that country, in spite of a long war and heavy
contributions. Perhaps England might partly obtain a
similar advantage, if these vast commons were shared
among her cottagers, to whom the charm of property
would thus be restored.

The most industrious provinces of France are, at this
time, experiencing the unlooked-for efl'ects oj" dividint;*

propei'ty among its true cultivators; we mean the distri-

bution of great farms among the contiguous peasantry, bv
a great number of particular contracts. A large proprie-
tor now rarely gives his farm to be cultivated by a single
person; he finds it infinitely more advantageous, at ])re-

sent, lo share his domain aitiong a number of neighbour-
ing peasants, each of \vhoin*takcs as much land as is re-

quisite lo occupy him all the year. No doubt, the pea-
sant will generally sacrifice the land which he fariMH, to

that which is his property; but both those portions are
cultivated with the ardour Which a direct interest excites
in the labourer, and with the intelligence which is dc-
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velopcd in hmi, now that his lord can no longer oppress

him. The agricultural classes are as happy as the politi-

cal circumstances of a counti^-, loved with enthusiasm,

permit them to be. «
To conclude our review of the systems, by which terri-

torial wealth is incessantly renewed, we ought yet to be-

stow a moment of attcmion on the system of emfihyteuses

or perpetual farms, ihc most suitable of all when govern-

ment has grants of land to make.

In other systems of cultivation, the agriculturist ac-

quires all the. fruit of his annual advances, but he carl

never be sure of profiting from those irredeemable ad-

vances by which a perpetual value is added to land, from

drainings, plantations, and breaking up of the soil. Pro-

prietors, of themselves* are seldom enabled to make such

advances. If they sell ihc land, the purchaser, in order to

acquire it, must surrender that very capital, with which he

might have made those improvements. The lease of

cm/i/it/teusis, or plantation, which is the proper meaning

of the word, was thus a very useful invention, as by it the

cultivator engaged to break up a desert, on condition of

acquiring the dominium utile of it for ever, whilst the pro-

prietor reserved for himself ai\ invariable rent to represent

the dominium directum. No expedient could more hap-

pily combine, in the same individual, affection for pro-

perty, with zeal for cultivation ; or more usefully employ,

in improving land, the capital destined to break it up.

Although this kind of lease is known in England under

the name o{ freehold for many lives; and though it is

even of great importance in this kingdom, as the right of

voting in county elections depends upon it, its beneficial

influence has chiefly been experienced in Italy, where it is

named livello. In the latter country, it has restored to the

most brilliant state of cultivation whole provinces, which

had been allowed to run waste. It cannot, however, be-

come a universal mode of cultivation, because it deprives

the direct proprietor of all the enjoyment of property, ex-

posing him to all the inconveniences, with none of the ad-

vantages, in the condition of the capitalist; and because

the father of a family can never be looked upon as prudent

or economical, when he thus alienates his properly for

ever, without at least retaining the disposal of the price to

be received in exchange for it.

For re-producing territorial wealth, it is sufficient, in

general, that the use of the ground be transmitted to the

industrious man, who may turn it to advantage, wiiilst the

property of it continues with the rich man, who has no

longer the same incitements or the same fitness for Ibbour,

and who thinks only of enjoyment. The national interest,

however, sometimes also requires that property itself shall

pass into hands likely to make a better use of it. It is not

ibr themselves alone that the rich elicit the fruits of the

earth ; it is for the whole nation; and if, by a derangement

in their fortune, they suspend the productive power of the

country, it concerns the whole nation to put their proper-

ty under diffLTcnt managers. Personal interest is, indeed,

sufficient to bring about this transmission, provided the

law offers no obstacle. When a soldier comes to inherit

a macliine for making stockings, he does not keep it long;

in his hands, the machine is useless for himself and the

nation ; in ilie hands of a stocking-maker it would be pro-

ductive, both for the nation apd the individual. Both feel

this; and a bargain is soon sU'Uck. The soldier receives

money, which he well knows how to employ ; the stocking-

maker receives possession of his frame, and production re-

commences. Most of our European laws respecting im-

movable ])roperty, are like a law made to hinder the

soldier from parting with the frame, of whose use he is

ignorant.

The value of land cannot be unfolded, cxcQpl by em-
ploying a capital sufficient to procure thc^accumtilation of
that labour which improves it. ilcnce, 'it is essential to
the very existence of a nation, that its land be always in

the hands of those who can devote capital to its cultiva-
tion. If it were not in any case allowed to sell a work-
man's implement, it would not, certainly, at ieasl, be for-

bidden to make new ones for the use of new workmen;
but new lands cannot be made, and so often as ihc law
prevcnts the alienation of an estate by one that cannot use
it, so often does it suspend the njost essential of aH pro-
ductions.

The systems of cultivation, which we have now glanced
over in review, certainly cause the earth to produce, by
the hands of temporary cultivators, when the permanent
advances have been made; but they absolutely discourage
such cultivators from making those permanent advances
which, as they give a perpetual value to property, cannot
be laid out except by those with whom that property is

destined to continue. Legislators in general, altogether
occupied with preventing the alienation of immovables,
and preserving great fortunes in great families, have
dreaded lest such an alienation might clandestinely be
brought about by a lease, for a long term, and without re-

turn. They have eagerly attempted to defend the rights

of proprietors against proprietors themselves ; they have
guided that class of people by forfeits and resolutory

clauses ; they have fixed upon a short term for farm leases ;

they seem continually repeating to the cultivator : " This
land, on which you work, is not yours; acquire not too

much affection for it; make no advances which you might
run the risk of losing; improve the present moment, if

you can, but think not of the future; ^ove all, beware of
labouring for posterity."

Besides, independently of legislative errors, it belongs
to the very nature of a farm lease never to allow the farm-
er to take as much interest in the land as its proprietor. It

is enough that this lease must have an end, to induce the
farmer, as this end approaches, to care less about his

fields, and to cease laying out money for improving them.
The metayer, with smaller power, at least never fears to

improve the land committed to him as much as possible;

because the conditions of his lease are invariable, and he
is never dismissed except for bad behaviour. The farmer,

again, is liable to be dismissed directly in consequence of
his good management. The more he has impioved his

farm, the more will his landlord, at renewing the lease, be
disposed to require an augmentation of rent; and, be-

sides, as part of the advances laid out by the cultivator,

on the ground, create a perpetual value, it is neither just

nor natural that they should be made by one whose interest

is merely temporary. The farmer will carefully attend to

the fields and meadows, which, in a few years, are to give

him back all liis advances; but he will plant few orchards;

few high forests in the north; few vineyards in the south;

he will make few canals for navigation, irrigation, or drain-

ingj; he will transport little soil from one place to another;

he will clear little ground ; I'.e will execute, in short, few
of those works which are most conducive to the public in-

terest, because they found the wealth of posterity.

None of those labours, on which the increase of the

whole national subsistence depends, can be undertaken,
save by a proprietor, rich in movable capital. It is not

the preservation of great fortunes that concerns the nation,

but the union of territorial fortunes with circulating ones.

The fields do not flourish in the hands of those who have
already too much wealth to watch over them, but in the

hands of those who have enough of money to bring them
into value. Territorial legislation ought, therefore, without
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ceasing, to strive that movable capital be united with

fixed ;
properly which we call personal with properly which

we call real. Legislation, over almost all the world, has

striven to do quite the contrary.

And first, it were always for the national advantage, and

favourable to the increase of its production, that the pro-

prietor, whenever his fortune is embarrassed, should sell

his property, instead of borrowing on it; yel, on the con-

trary, facilities have been held out^to him for borrowing,

rather than for sale. A particular system of law has been

created for territorial debts; marked differences have been

established between real and personal property; the rank

of creditors on land has been regulated according to their

date, whilst an absolute equality prevails among creditors

of all dales, who claim only on movable property. And thus

thousands of law-suits have been created, interminable

difficulties have been started, and ihe time is almost come
when half the lands of Europe are possessed by a people

who, far from possessing the power to dispose of a capi-

tal that might increase their productiveness, on the con-

trary, are debtors by a pretty large capital, which they

cannot extract from those funds. Hence those embarrassed

proprietors have incessantly had recourse to ruinous ex-

pedients, not to put money on their lands, but to lake it

off; to borrow of their farmers, to diminish the funds of

cultivation, to sell their woods, and deteriorate their

estates. If the law had given no preference to territorial

creditors; if, on the other hand, it had given as much fa-

cility to a creditor for selling an immovable property, as

for making seizure of a movable one; especially, if, in

protecting personal liberty, sacrificed too slightly, it had
permitted lands to be sold as often as it now permits the

debtor to be put in prison—most old debts would be
extinguished, and those immovable possessions, which
ought to support the nation, would be in the hands of such
as could force them, by capital and labour, to furnish the

means of subsistence.

But the props lent to the pride of family by CTHai\s,Jidei-

com?nissa, primogenitures, and the laws invented to hinder
families in a ruinous condition from selling their properly,

have still further impeded the development of agriculture

and industry. The legislator aimed at fixing fortune in

great families: he has fixed beggary and want in them.
On pretext of securing the patrimony of children, he has
forbidden the heir of entail to sell or borrow with a suffi-

cient security to his creditors ; but he could not hinder him
from going to ruin, and overwhelming himself with clamo-
rous debts. In that case, even the care of his honour, the

feeling of justice, and his own security, oblige him lo em-
ploy all ilie resources of his mind, all his industry in de-

stroying his patrimony, ihal he may obtain the disposal of
what law has reserved to his heir. Whatever produce he
can detach from ihe ground without replacing it, whatever
advance he can dispense with laying out, is, in his eyes,

just so much profit; and Europe has come to sec the pro-
prietors of noble estates, almost everywhere, the enemies
of their property. Al the same time, if the legislator's

object was the preservation of families, he has failed in

this object; because emails condemn all ihe sons of a rich

family to idleness; ihe elder out of pride, the younger out
of inability. The system has proscribed all from industry,

the sole mean of increasing property ; whilst it leaves them
subject to all human chances, which never cease to attack
whatever is ancient, and which must always, in the end,
destroy whatever opulence is not renewed.

CHAP. IV.

OF COMMERCIAL WEALTH.

By labour man drew his first wealth from the earth, but
scarcely had he satisfied his primitive wants, when desire
made him conceive other enjoyments, not to be obtained
without Ihe aid of his fellows. Exchanges began. They
extended to whatever had any value, lo whatever could
produce any; they comprised mutual services and labour,
no less than the fruit of labour; and gave room loihe form-
ation and increase of a new kind of wealth, which was no
longer measured by the wants of him who produced it, but.

by the wants of all those with whom he might transact jx-
changes,—with whom he might carry on commerce; and
hence we have named it commercial ivealth.

The solitary man was used to labour (or his own wants,
and his consumption was the measure of his production;
he fitted out a place to produce him provisions for a year,
for two years perhaps; but afterwards he did not indefinite-

ly augment il. It was enough to renew the process, so as
lo maintain himself in the same condition; and, if he had
time lo spare, he laboured at acquiring some new enjoy-
ment, at satisfying some other fancy. Society has never
done any thing by commerce, except sharing among all its

members what the isolated man would have prepared sole-

ly for himself. Each labours, in like manner, to provide
for all, during a year, two years, or more; each labours,
afterwards, to keep up this provision, according as con-
sumption destroys a part of it; and since the division of
labour and the improvement of arts allow more and more
work lo be done, each, perceiving that he has already pro-
vided for the reproduction of what has been consumed,
studies to awaken new tastes and new fancies which he may
satisfy.

But when a man laboured for himself alone, he never
dreamt of those fancies, till he had provided for his wants ;

his time was his revenue; his time formed also his whole
means of production. There was no room to fear, that the
one would not be exactly propordoned to the other; that
he would ever work lo satisfy an inclination that he did
not feel, or which he valued less than a want. But when
trade was introduced, and each no longer laboured for

himself, but for an unknown person, the different propor-
tions subsisting between the desire and what could satisfy

it, between the labour and the revenue, between produc-
tion and consumption, were no longer equally certain

;

they were independent of each other, and every woikman
was obliged lo regulate his conduct by guessing on a sub-
ject, concerning which the most skilful had nothing but
conjectural information.

The isolated man's knowledge of his own means and his

own wants, required to be replaced by a knowledge of The
market, for which the social man was labouring; of its de-
mands and its extent.

The number of consumers, their tastes, the exteitf of
their consumption, r.nd their income, regulate the itfarket

for which every producer labours. Each of these four ele-

ments is variable, independently of the rest, and each of
their variations accelerates or retards the sale. The num-
ber of consumers may decrease, not only by sickness or
war, but also by obstacles which policy may place in the
way of their communication, or by the avarice ofnew sellers.

Their tastes may be changed by fashion : an extraordinary
consumption of one kind cf merchandize, brought about
by some public calamity; may have reduced ihem to be
frugal in all the rest; and'Snally, their income may di-

minish without a diminution of their number, and with the
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same wants, the same means of satisfying them may no

longer exist. Such revolutions in the market are tlifticult

to know with precision, difficult to calculate; and iheir ob-

scurity is greater for each individual producer, because he

but imperfectly knows the number and means of his rivals,

the merchants, who are to sell in competition with him.

But one single observation serves him, instead of all others:

he compares his price with that of the buyer, and this

comparison, according to the profit or loss whic\) it offers

him, is a warning to increase or diminish his production,

for the following year.

The producer establishes his price according to what

the merchandise has cost, including his profit, which

ought to be proportional to what might be obtained in any

other kind of industry. The price must be sufficient to

re^ay the workmen's wages, the rent of the land, or the

interest on the fixed capitals employed in production, the

raw materials wrought by him, with all the expenses of

transport, and all the advances of money. When all these

reimbursements, calculated at the mean rate of the coun-

try, arc themselves repaid by the last purchaser, the pro-

duction may continue on the same footing. If the profits

rise above the mean rate, the producer will extend his en-

tcrpiizcs; he will employ new hands and fresh capital, and,

striving to benefit by this extraordinary profit, he will soon

reduce it to the common level. If tlie buyer, on the other

hand, pays a price too low for compensating all the pro-

ducer's reimbursements, the latter will, of course, seek

to reduce his production, but this change will not be so

easy as the other. The workmen employed by him, rather

than abandon what gains their bread, consent to work at a

lower price; for less even than the necessaries of life.

I'ised capitals, moreover, cannot be put to another use;

he will content himself with a smaller profit, and continue

to work with them till they produce next to nothing. Lastly,

the manufactifrer himself must live by his industry, and

jiever willingly abandons it: he is ever disposed to attri-

bute the decline of his last year's trade to accidental

causes; and the less he has gained, the less is he willing to

retire fiom business. Thus production continues almost

always longer than demand, unless the manufacturer has,

of his own accord, renounced his business to attempt a

new one.

The buyer's price, on the other hand, is fixed by com-
petition. He does not inquire what the article costs, but

what are the terms on which he may obtain another to

serve in its stead ; he addresses himself to various mer-

chants, who offer him the same commodity, and bargains

with him who will sell cheapest; or else he considers

which will suit him best, among several articles of a dif-

ferent nature, but capable of being substituted for eacii

other. As each is occupied solely with his own private

interest, each tends to the same object: all the buyers, on

onp hand, all the sellers on the other, act as if in concert

:

the sums asked, and the sums offered, are brought to an

equilibrium, and the /nean price is established.

The seller's price should enable him to reproduce the

artibje sold, with a profit, under the same condition, in the

same place. His market, therefore, extends to every

country where the mean price established by commerce is

not smaller than his. His production is not limited by the con-

sumption of neighbours or countrymen; it is regulated by

the whole number of those who, whatever country they in-

habit, find an advantage in purchasing his goods, or for

whom his producing price is not "Superior to the buying

price. It is this which properly constitutes the extent of
market.
As the division of labour incessantly augments its pro-

ductive powers, and the increase of capitals daily obliges

the merchant to seek new employment for industry, and
try new manufactures, the producer feels no interest more
pressing than that of extending his market. If he cannot
find new places of sale, it will neither suit him to enlarge
his manufactory, when his capital has been increased by
saving, nor to improve? his fabrication by'performing more
work with the same machinery, or the same number of
hands. The whole progress of his fortune depends on tlic

progress of his sale.*

Among the causes which augment this sale, the first is

the discovery of such an economy in labour as may enable
the manufacturer to sell cheaper than his brethren, and to

get possession of their custom : he will sell more, but they
will sell less. The consumers will make a slight saving;
yet, if both are subjects of the same state, the difference in

regard to the national interest will not be great. The dis-

tress of those producers,*who have lost their custom, and
who, probably, will lose a considerable part of their capital

by selling their wares too cheap, and abandoning their for-

mer machinery, will perhaps counterbalance the profit of

purchasers.

As policy is wont to comprise the obligation of social

duties within the circle of our,countrymen, the mutual
rivalship of foreign producers has more openly displayed

itself. They have striven to exclude each other from the

markets, where they came in competition, by selling at a
cheaper rate. Every national discovery, which allows the

producers of one country to sell cheaper than those of

other countries, inevitably increases the former's produc-
tion at the latter's expense; and the profit of this saving

is shared between producers who extend their market, and
consumers who provide for their wants at a smaller ex-

pense. Yet if a single manufacturer has succeeded in

making this saving, which extends his market; or if the

exclusive use of it is secured to him by patent, his coun-

trymen, also manufacturers, against whom he has made
this successful competition, must support all the loss of it,

whilst himself and the foreign consumer share all the

profit. In an age, when communication among different

countries is easy, when all the sciences are applied to all

the arts, discoveries are soon divined and copied, and a

nation cannot long retain an advantage in manufacturing

which it owes but to a secret ; so that the market, extend-

ed for a moment by a fall in the price, is very soon shut

up ; and if the general consumption is not increased, the

production is not so either.

Sale is extended also, and in a more lasting manner,
when the cheapness of the thing produced brings it within

the reach of a new class of consumers; a very sensible

diminution of the price may often produce this effect.

Thus glass windows were at one lime confined to palaces ;

they are found at the present lime in the meanest huts.

Consumption is in that case truly increased; each nation

gains doubly by it ; manufacturers have extended their

labour; the poor have acquired a new enjoyment.

The increase of population, and of national wealth, con-

tributes to extend the market, in a manner still more ad-

vaniageous. Yet every conceivable increase of population

and of wealth, does not, of necessity, extend the market;
it is only such an increase as attends the increased com-
forts of the most numerous class. When cultivation on

• Since all the talent of the meaAiant essentially tends to increase bis sale; since the main object of all mercantile policy is the nation-

al sale ; smce every commercial {alamity is explained by the diniinution of sale, what is to be thought of that doctrine which reduces

political science to the foiming of a greater and greater number of producers more and more active, and which supposes that, by inde-

finitely augmenting production, sale will also be indefinitely augmented I



POLITICAL ECONOMY, 57

the great scale has succeeded cultivation on the small,

more capital is perhaps absorbed by land, and re-produccd

by it; more wealth than formerly may be diffused among
the whole mass of agriculturists, but the consumption of

one rich farmer's family, united to that of fifty families of

miserable hinds, is not so valuable for the nation, as that

of fifty families of peasants, no one of which was rich, but

none deprived of an honest competence. So also in towns,

the consumption of a manufacturer worth a million, under

whose orders are employed a thousand workmen, reduced

to the bare necessaries of life, is not so advantageous for

the nation, as that of a hundred manufacturers far less

rich, who employ each but ten workmen far less poor. It

is very true, that ten thousand pounds of income, whether

they belong to a single man, or to a hundred, are all

equally destined for consumption, but this consumption is

not of the same nature. A man, however rich, cannot

employ for his use an infinitely greater number of articles

than a poor man, but he employs articles infinitely belter;

he requires work far better finished, materials far more
precious, and brought from a far greater distance. It is

he who especially encourages the perfection of certain

workmen, that fiinish a small number of objects with ex-

treme skill ; it is he who pays them an exorbitant wage.

It is he also that especially rewards such workmen as we
have named unproductive, because they procure for him
nothing but fugitive enjoyments, which can never by ac-

cumulation form part of the national wealth ; and whilst

the effect of increasing capital is generally to concentrate

labour in very large manufactories, the effect of great

opulence is almost entirely to exclude the produce of those

large manufactories from the consumption of the opulent

man. The diffusion of wealth, therefore, still more than

its accumulation, truly constitutes national prosperity, be-

cause it keeps up the kind of consumption most favoura-

ble for national re-production.

The manufacturer's market may, in the last place, be
extended, by what forms the noblest wish of a statesman,

the progress of civilization, comfort, security, and happi-

ness, among barbarous nations. Europe has arrived at

such a point, that, in all its parts, there is to be found an
industry, a quantity of fabrication, superior to its wants;
but if false policy did not incessantly induce us to arrest

the progress of civilization among our neighbours; if

Egypt had been left in the hands of a people requiring the

arts of Europe ; if Turkey were extricated from the op-
pression under which it groans; if our victories over the
inhabitants of Barbary had been profitably employed in

giving back the coasts of Africa to social life; if Spain
had not again been yielded to a despotism which destroys
and ruins her population ; if the independents of America
were protected, so that they might be allowed to enjoy the
advantages which nature offers them ; if the Hindoos, sub-
ject to Europe, were amalgamated with Europeans; if

Franks were encouraged to settle among them, in place of
being repelled,—consumption would increase in these dif-

ferent countries, rapidly enough to employ all this super-
abundant labour, which Europe at present knows not how
to dispose of, and to terminate this distress in which the
poor are plunged.
The more superior the buyer's price is to the seller's,

the more profit does trade give to be shared among the
trader, and all those whom he employs in the transport
and distribution of his goods; the manufacturer, and all

those whom he employs in the production of them. Hence
one of the great and constant objects of governments has
been, to increase this difference, that their manufacturers
might be enabled to produce cheap, and so find many
buyers, and to sell dear to such as could not buy elsewhere,

Vol. XVI. Pakt I.

and so gain a large profit. The progress of society gene-
rally enables civilized nations to produce cheaper; the
almost ever injudicious protection of government often
gives them means of selling dearc-r.

The low price of workmanship is the first cause of
manufacturing profit; but this low price is never a
national advantage, except when it is produced by supe-
riority of climate, greater fertility of soil, or abundance of
provision. On the contrary, when it arises from the diffi-

culty of communication, which prevents cultivators from
reaping all the profit of their wares, it can only be regard-
ed as a private advantage, acquired at the expense of the
national advantage. When the low price of workmanship
arises from the poverty of day-labourers, forced by com-
petition to content themselves with what is necessary, or
less than necessary for life ; though commerce may profit
by the circumstance, it is nothing better than a national
calamity.

Abundance of capital, and the consequence of this, a
low price of interest, likewise doubly contribute to di-
minish the price of production. With more capital, the
manufacturer and merchant transact their purchases and
sales at a more favourable moment ; they are not pressed
by either operation, or compelled to provide for the pre-
sent by a sacrifice of future advantage. Executing all

kinds of labour more on the great scale, they save time,
and all those incidental charges, which are the same for a
great and for a small sum. But as to the saving made by
the merchant on the interest of money, it is made at the
expense of a particular class, deriving their revenue from
trade; it does not enrich the nation any more than the di-
minution of wages enriched it; it only gives to one what
it takes from another.

The increasing division of labour forms, as we have
seen, the chief cause of increase in its productive powers;
each makes better what he is constantly engaged in mak-
ing, and when, at length, his whole labour is reduced to

the simplest operation, he comes to perform it with such
ease and rapidity, that the eye cannot make us compre-
hend how the address of man should arrive at such pre-
cision and promptitude. Often also this division leads to

the discovery, that as the workman is now worth nothing
more than a machine, a machine may in fact supply his

place. Several important inventions in mechanics applied
to the arts, have thus sprung from the division of labour;
but, by the influence of this division, man has lost in in-

telligence all that he has gained in the power of producing
wealth.

It is by the variety of its operations that our soul is un->

folded ; it is to procure citizens that a nation wishes to

have men, not to procure machines fit for operations a lit-

tle more complicated than those performed by fire or
water. The division of labour has conferred a value on
operations so simple, that children, from the tenderest

age, are capable of executing them ; and children, before
having developed any of their faculties, before having ex-
perienced any enjoyment of life, are accordingly condemn-
ed to put a wheel in motion, to turn a spindle, to empty a
bobbin. More lace, more pins, more threads, and cloth of
cotton or silk, are the fruit of this great division of labour;
but how dearly have we purchased them, if it is by this

moral sacrifice of so many millions of human beings !

The employment of machinery in place of men, has
contributed generally to lessen the price of production. At
the renovation of arts and civilization, there was so much
work to be done, and so few hands to do it ; oppression
had so far reduced the poor class ; there remained so

much uncultivated land in the country ; so many ill-sup-

plied trades in towns ; and sovereigns required so many
H
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soldiers for war, iliai it seemed woikmanship could never

be economized enough, since an ariisan, sent away IVom

one trade, would always find ten others ready to receive

him. Circumstances are not now the same ; our labour

is scarcely sufficient lor the labourers. We shall en-

deavour, in another place, to explain the cause of this

fact ; in the mean time, surely none will maintain that it

can be advantageous to substitute a machine for a man,

if this man cannot find work elsewhere; or that it is not

belter to have the population composed of citizens than of

steam-engines, even thougli the cotton cloth of the first

should be a little dearer than that of the second.

The application of science to art is not limited to the

invention of machinery ; its result is the discovery of raw

materials, dyeing ingredients, preservative methods more
sure and economical. It has produced better work at a

cheaper rale; it has protected the health of labourers, as

well as their produce; and its effect in augmenting wealth

has almost always been beneficial to humanity.

Finally, the different quarters of the globe possess ad-

vantages of climate, soil, exposure, which not only render

the subsistence of man more easy or cheaper, but also

place within his reach certain raw materials, which other

nations cannot procure at the same price. Hence results

in their favour a kind of monoply, which they exercise

over others, and of which it is rare that they do not lake

advantage. There is also, in some degree, a natural ad-

vantage in the superiority of the people itself, in certain

climates; the bounty of nature seems to have reserved for

those who inhabit them a superiority of industry, intelli-

gence, strength of body, or constancy in labour, which do

not even require to be developed by education. Bui other

qualities, other virtues, which appear to contribute more
effectually still to the increase of riches, as well as lo the

happiness of society—the love of order, economy, sobrie-

ty, justice—are almost always the work of public institu-

tions. Religion, education, government, and principles of

honour, change the nature of men ; and as they make
good or bad citizens of thtm, they advance or retard

their approach to the object proposed by political eco-

nomy.
But governments have rarely been satisfied with such

advantages as the trade of their states might owe to na-

ture, or to the progress of society. They have attempted

10 favour the increase of commercial wealth ; and their

different expedients have most frequently tended to assist

the merchant in selling dear, rather than producing cheap.

With the latter object, however, we have seen the expor-

tation of raw materials prohibited, the rate of interest fixed,

and laws enacted to lower the wages of labour.

These three expedients had a common fault, that of

sacrificing one class lo another, and founding the profit

of irade, not on the advantage of consumers, but on the

loss of cultivators, capitalists, or workmen; so that its

profits, far from being an increase of the national wealth,

were a displacement of it. The raw materials on which

the arts operate, are all, or nearly all, produced by agri-

culture, or at least drawn from the ground ; hence they

form part of the proprietor's or the cultivator's wealth. If

some advantage did not arise from exporting thenij no-

body would think of forbidding them to be exported. This
prohibition indicates sufficiently, that the persons who
produced them were better paid, or gained more by
selling Ihem to strangers ; and the law restricts their

jnarkct, in opposition to the principle which we have
pointed out above, as the foundation of commercial in-

terest ; the principle of obtaining for each article of pro-

duce the highest possible price. From such prohibitions

to export, there must result, first, a diminution in the

price of the raw material, for its price is no longer kept
up by free trade; secondly, a diminution in the quantity

produced, because it is regulated by the interior demand ;

and lastly, a .deterioration of its quality, for a culling

which is ill rewarded, is likewise ill attended io. This,

therefore, is one of the most injudicious means of favour-

ing trade ; and at the same lime, it sacrifices the income
of all those who contribute to produce ihe raw material.

Whatever trade gains from them, cannot be considered as

adding aught to the national revenue.

To fix the interest of money, or to suppress it altogether,

as some legislators have attempted, has generally been the

consequence of religious prejudices, and of matl attempts

to adapt the Jewish legislation to modern Europe. The
effect ol these laws, so opposite to the general interest, has

always been either to force contractors to envelop them-
selves in a secresy which they must require payment for,

and may use as a snare for the unsuspiciousness of others ;

or else to force capitalists to employ, in other countries,

that capital which they could not lend in their own neigh-

bourhood, with the same safety and advantage. But the

very end which legislators proposed was bad ; a diminution

in the rent of the national capital, is a national evil; it is a

loss of part of the revenue. Most frequently, indeed, this

evil is the sign of an advantage greatly superior lo it,

namely, the increase of capitals themselves ; but, in forcibly

producing the sign, we cannot at all forcibly produce the

thing, any more than by turning round the pointers of a

watch we can altar the flight of time.

Attempts on the part of government to fix the rate of

wages, to make workmen labour at a lower price, are ever

the most impolitic and the most unjust of these partial

laws. If government should propose, as an object, ihe

advantage of any one class in the nation at the expense of

the rest, this class ought to be precisely the class of day-

labourers. They are more numerous than any other

;

and to secure their happiness is to make the greatest por-

tion of the nation happy. They have fewer enjoyments
than any other ; they obtain less advantage than any other

from the constitution of society ; they produce wealth, and
themselves obtain scarcely any share of it. Obliged to

struggle for subsistence with their employers, they are not

a match for them in strength. Masters and workmen are

indeed mutually necessary to each other; but the necessity

weighs daily on the workman; it allows respite to his

master. The first must work that he may live, the second

may wait and live for a time without employing workmen.
Hence in the riots and combinations of workmen for ob-

taining an increase of wages, their conduct is often violent

and tumultuous, and often merits the cliastisemenl which
it never fails to receive ; but scarcely an instance exists,

where justice has not been upon their side.

The expedients invented by governments to assist thelp

merchants in selling dear, are numerous. Some tend to

diininish the number of producers in a market of given"

extent, and therefore lo force buyers to raise their price ;

such are apprenticeships, corporations, monopolies granted

lo companies, prohibitions to import, exclusive governments

of colonies, and favours obtained by treaties of commerce ;

others, such as bounties and drawbacks, are destined really

to extend the market ; though, by securin^' to the manufac-

turers a profit at the government's expense, not the con-

sumer's.

The regulations of apprenticeships and the statutes of

corporations, were destined, it is said, to hinder ignorant

workmen from following any trade which they did not yet

understand ; they were forced lo devote a determinate

number of years lo learn it, and afterwards to gain admis-

sion into a body which always made obstacles to the
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entrance of new comers, and limited their number. The
pretence of thus wat'-hinja; over the training of artisans

cannot be made good. It has often bicn proved, tliat

rivalship alone gives that training, whilst a long apprentice-

ship blunts the mind and discourages industry; but the

true, though secret object, to diminish the number of those

exercising a trade, was attained. The corporate body exer-

cised a kind of monopoly against the consumer; it took

care at all times to keep the supply below the demand.
The merchant doubtless gained more; but he gained on a

smaller production. There was less work done, less in-

crease of capital, less population supported ; and as to the

merchant's extraordinary profit, it was compensated by an

equal loss to the consumer, who was obliged to pay, not

according to his own advantage or convenience, but ac-

cording to the arbitrary caprice of a corporation which
gave laws to him.

In all trading countries, a more or less exclusive mono-
poly has been granted, on certain occasions, to some asso-

ciations of merchants, under the name of Trading Com-
panies. The avowed motive for sacrificing the whole class

to this privileged number was the particular nature of the

trade thus subjected to a monopoly, which trade it was said

could not be supported except by very extensive funds;

but governments had often a secret motive besides ; and
this was, the sum of money for which the merchants
bought their privilege. A company's monopoly has never
failed to heighten the price for the consumer, to diminish

production and consumption, to give the national capital a

false direction ; sometimes by attracting it prematurely to

a blanch of trade which was not yet suitable, sometimes
by repelling it when fruitlessly seeking an employment.
But although companies obtained the desired privilege of

buying cheap and selling dear, by nature they are so ill

suited for economy and trading speculations, that although

amazingly rich, and sometimes sovereigns of countries,

these companies, their administrators having no immediate
interest in the prosperity of their trust, have almost all

been robbed, and very few of them have not ended in

bankruptcy.
These different expedients for the protection of com-

merce, are now generally decried, though almost all

governments yet agree in repelling from their slates the
produce of foreign manufactories, or at least in loading it

with heavy duties, to give the national produce an advan-
tage. The prohibitive system of custom-house duties
plainly gives to a growing manufactory an advantage
equivalent to the largest bounty. Perhaps this manufac-
tory scarcely produces the hundredth part of what the na-
tion consumes of such commodities; but the hundred
purchasers must compete with each other to obtain the
one seller's preference, and the ninety-nine rejected by
him will be compelled to obtain goods by smuggling.
In this case, the nation's loss will be as a hundred ; its

gain as one. Whatever advantage may arise from giving
a new manufacture to a nation, certainly there are few
which deserve such a sacrifice, and even these might
always be set agoing by less expensive means. Besides,
we must also take into account the weighty inconveniences
•f establishing the vexatious system of duties, of covering
the frontiers with an army of custom-house officers, and
with another not less dangerous army of smugglers, and
thus of training the subjects to disobedience. We must
remember, above all, that it is not the interest of a nation
to produce every thing indifferently ; that it ought to con-
fine its efforts to such goods or commodities as it can
manufacture at the cheapest rate; or to such as, whatever
price they cost, are essential to its safety. It ought to be
recollected that each merchant knows his own business

better flian government can do ; that the whole nation's
productive power is limited; that in a given time, it has
but a given number of hands, and a given quantity of
capital ; that by forcing it to enter upon a kind of work which
it did not previously execute, we almost always at the
same time force it to abandon a kind of work which it did
execute : whilst the most probable result of such a change
is ihe abandonment of a more lucrative manufacture for
another which is less so, and which personal interest had
designedly overlooked.

If the prohibitive system gives a very powerful, though
very expensive encouragement to rising manufactures, it:

can offer, in regard to such, no advantage to those which
are already prosperous; the sacrifice at least which it im-
poses on consumers, is entirely useless. If the manufac-
ture was destined for exportation, government, by granting
a monopoly of the interior market, causes it to abandon
its ancient habits to assume others which probably are less
advantageous. Every manufacture destined for exporta-
tion gives proofof not fearing the competition of foreigners.
From the moment that it can support competition abroad,
notwithstanding the expense of transport, it has still less
reason to dread this competition in the very place of pro-
duction. Thus nothing is more common than to sec
goods prohibited which never could have been imported
with advantage, and which gained credit solely by being
so prohibited.

By the prohibitive system, governments had proposed
to increase the number and productive powers of their
manufactures. It is doubtful if they rightly knew the
price they paid for this advantage, and the prodigious
sacrifices they imposed on consumers, their subjects, to
bring into existence an unborn class of producers ; but
they succeeded much more rapidly even than speculators
on political economy expected. For a time they excited
the bitterest complaints on the part of consumers ; but
even these complaints ceased afterwards, because sacrifices
in fact had also ceased, and manufactures so powerfully
encouraged, had soon provided with profusion for the
national wants. But this emulation of all governments to
establish manufactures every where, has produced two
strange and unexpected effects on the commercial system
of Furope ; one is the disproportionate increase of pro-
duction without any relation to consumption ; the other is

the effort of each nation to live isolated, to suffice for itself,

and refuse every kmd of foreign trade.

Before governments had been seized with this manufac-
taring ardour, the establishment of a new manufacture had
always to struggle with a crowd of national habits and pre-
judices, which form as it were the vis inci-li(S oi' Ihe human
mind. To overcome this fo'xe, it was necessary to offer

speculators a very manifest advanta^^e ; hence a new species
of industry could scarcely arise without a distinct previous
demand, and the market was always found, before the
manufacture destined to occupy it. Govrnments, in their

zeal, have not proceeded upon this principle; they have
ordered stockings and liuts beforehand," reckoning ihut legs

and heads wouW be found afterwards. They have seen
their people well and economically clothed by stiangers,

and yet have caused them to produce clothes in the country
itself. During war, this new production was not capable
of being too exactly appreciated ; but when peace came, it

was found that all tilings had been made in double quantity;

and the readier the mutual communication of states had
become, the more embarrassed were they to dispose of jll

their works executed without orders.

Consumers who at the beginning had been satisfied,

afterwards found themselves called to uncxpectid gams,
because merchants, eager to recover their funds, were

H 2
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forced to sell a very great quantity of goods with loss.

M;.nufacivireis gave ihc signal for these sacrifices; re-

signing thtfinsclvcs to a cruel loss of tluir capital, they

iniiuced expensive merchants to furnish thinisilvcs with

goods beyond ihiir custom or ability, in order to profit by

what appeared a good opportunity- Several of the latter

have been forced lo cxps ricnce a similar loss, before their

excessive supply could be inroduced to the shops of retail

dealers; and these again before they could make them be ac-

cepted by consvimcrs. A universal embarrassment was ielt

by nianufacturei s, merchants, and retailers, and this was fol-

lowed by the annihilation of the capital destined lo support

industry. The fiuil of long saving and long labour was lost

in a year. Consumers have gained ceriainly, but their gain

is scarcely perceptible even to themselves. By laying up a

stock of goods for several years to profit by their cheapness,

they have also included themselves in the general embarrass-

ment, and still farther retarded the period when the balance

can be re-established between consumption and production.

According to the former organization of Europe, all

states did not make pretences to all kinds of industry.

Some had attached themselves to agriculture, others to

navigation, others to manufactures; and the condition of

these latter, even in prosperous times, could not have ap-

peared so worthy of envy as to demand prodigious efforts

to attain it. A miserable and degraded population almost

always produced these rich stuffs ; these elegant orna-

ments, this furniture which it was never destined to enjoy ;

and if the men who directed these unhappy workmen
sometimes raised immense fortunes, those fortunes were as

frequently destroyed. The development of nations pro-

ceeds naturally in all directions ; it is scarcely ever prudent

fo obstruct it, but it is no less dangerous to hasten it;

and the governments of Europe, by having on all hands

attempted to force nations, are at the present day loaded

with a population, which they have created by requiring

superfluous labour, and which they know not how to save

from the horrors of famine.

The existence of this manufacturing population, and the

duty of providing for its v.'ants, have constrained govern-

ments to alter the aim of their legislation. Formerly, in

the real spirit of the mercantile system, they encouraged

manufactures, in order to sell much to foreigners, and

grow rich at their expense; now, perceiving that a prohi-

bitive system is every where adopted, or like to be adopted,

they cannot any longer count on the custom of strangers,

and therefore study to find, in their own kingdom, consu-

mers for their own workmen; in other words, to become

isolated and sufficient for themselves. The system of policy

at present, more or less strictly followed by all the nations

of Europe, destroys all the advantages of commerce; it

hinders each nation from profiting by the superiorities due

to its climate, to its soil, to its situation, to the peculiar

character of its people; it arms man against man, and

breaks the tie v/hich was destined to sooth national preju-

dices, and accelerate the civilization of the world.

According to the natural progress of increasing wealth,

when capitals are yet inconsiderable, it is ceriainly desira-

ble to direct them rather to some neighbouring branch of

trade, than to one which is very remote; and as ihe^rade

of exportation and importation gives foreigners one half

of its profit, and the natives another, a country which has

lilde capital may desire to employ it entirely in the trade

of its interior, or for its own use ; and the more so, be-

cause if the market is near the producer, the same capital

will be several times renewed in a given period, whilst

another capital, destined for a foreign market, will scarce-

ly accomplish a single renewal. But the capitalist's inte-

rest will always direct him with certainly, in such cases, to

do what suits the country best; because his profit is pro-

portioned lo the need there is of him, and consequently to

the direction in which the public demand carries him.
Besides, nations, on reckoning up iheir produce and

their wants, almost constantly forget that neighbouring
foreigners are much more convenient and more advunla-

gcous producers and consumers than distant counirynien.

The rehition of markets on the two banks of llic Rhine is

much more important, both fur the German and the French
merchant, than the relation of markets between the Pala-

tinate and Brandcnburgh is fur the former, or between Al-
sace and Provence for the latter.

The ardour, with which all governments have excited

every species of production, by means of their restrictive

system, has brought about such a disproportion between la-

bour and demand, that perhaps it has become necessary for

every state to think first, not of the comfort, but of the

existence of its subjects, and to maintain those barriers

which have been so imprudently erected. An important

part of the population might, perhaps, be cut off by penu-
ry, in the course of a few years; and it is reasonable that

each slate should seek to preserve itself and those depend-

ing on ii from such a calamity. Yet, we cannot, without

pain, behold the rivettingof this anti-social system, and the

abandonment of that ancient spirit of commerce, which
triumphed over barbarism, and taught hostile hordes to

know and esteem each other.

Governments, afier having attempted to give the nation-

al producers a monopoly in ihcir own country, have some-
times endeavoured to procure them a similar advantage in

foreign countries, by treaties of commerce. Such pactions,

always subordinate to policy, granted to a favoured nation

an exemption from some part of the duties required from
others, on consideration of some reciprocal advantage. It

cannot be doubted that such an exemption was advanta-

geous to the nation in whose favour it was granted; but,

on the other hand, it was just as disadvantageous to the

nation granting it; and when a treaty of commerce bore a

concession of mutual exemption, each state should have
discovered, that a monopoly granted to its producers was
too dearly purchased by a monopoly granted to foreigners,

against its consumers : and the more so, as there existed

no kind of relation between the two favoured branches of
trade. Some show of reason may be discovered, why the

consumers of cloth should be taxed for the advantage of

cloth manufacturers ; but there is no shadow of reason why
the consumers of wine in England should experience a

loss, in compensation for an advantage to the sellers of

goods in Portugal.

No treaty of commerce can fully satisfy the greediness

of merchants desiring a monopoly ; and therefore govern-

ments invented the fantastic expedient of creating in a co-

lony a nation expressly to be purchasers from their mer-
chants. The colonists were prohibited from establishing

any manufacture at home, that so they might be more de-

pendent on the mother country. They were carefully pre-

vented from following any species of foreign trade; they

were subjected to regulations the most vexatious, and con-

trary to their own interests; not for the mother country's

good, but for the good of a small number of merchants.

The infinite advantages attached to a new country, where

every kind of labour is profitable, because every thing is

yet to do, enabled colonies to prosper, although they were

continually sacrificed. As their raw produce was fit for a

distant trade, they had it in their power to support a most

unequal exchange, in which nothing was taken from them

that the buyer could procure at home; but their rapid in-

crease itself bears witness against the system which has

founded them; they have prospered by a system diametri-
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cally opposite to that followed by the mother country.

The exportation of all raw produce, the importation of all

wrought produce, have been encouraged in colonics, and

have presented to such as believe in the existence, and cal-

culate the slate, of a commercial balance, a i^csult as disad-

vantageous for themselves, as it was advantageous for the

the mother country. Doubtless, their oppression gave the

latter all the profits of a monopoly
;

yei, in a very circum-

scribed market; whilst the free trade of all Europe, with

all iis colonies, would have been more advantageous for

both, by infinitely extending the market of the one, and ac-

celerating the progress of the other. What justice and
policy should have taught, force will obtain, and the colo-

nial system cannot long continue.

Governments, in the last place, to favour commerce, have
granted it bounties and drawbacks. A bounty is a reward
which the state decrees to the manufacturer, on account of

bis goods, which comes to him in the shape of profit. A
drawback is a restitution of all the taxes, which a piece of

goods had paid, granted to it at the moment of its expor-
tation. A drawback is perfectly just and reasonable. It

leaves the national producer, in the foreign market, on a
footing of equality with all his rivals, whilst, if beforehand
he had paid a tax in his own country, he could not have sus-

tained the competition. Bounties are the strangest en-

couragements which a government can give. They may
be justified when granted for the fabrication of an article,

the production of which it is necessary to procure at any
price : but when granted on exported goods, as often hap-

pens, government pays merchants, at the expense of its

own subjects, that foreigners may buy cheaper than them.
Thus, nearly all the favours which governments confer

on trade and manufactures, are contrary even to sound
policy or justice; and, judging of them by the law of profit

and loss, we should infer, that all this attention, bestowed by
government on trade, had done more ill than good. But
political economy is, in great part, amoral science. After

having calculated the interests of men, it ought also to

foresee what will act upon their passions. Ruled, as they

are, by self-interest, pointing out their advantage will not

be sufficient to determine their pursuit of it. Nations
have sometimes need of being shaken, as it were, to be
roused from their torpor. The small weight which would
suffice to incline the balance, with a calculating people, is

not sufficient when that balance is rusted by prejudice and
long continued habits. In such a case, a skilful adminis-
tration must occasionally submit to allow a real and calcu-

lable loss, in order to destroy an old custom, or change a

destructive prepossession. When rooted prejudices have
abandoned to disrespect every useful and industrious pro-
fession, when a nation thinks there can be no dignity ex-
cept in noble indolence ; when even men of science them-
selves, carried away by public opinion, blush at the useful
spplications made of their discoveries, and in such appli-

cations see nothing but what they call the cookery of their

sciences; it perhaps becomes necessary to grant favours,

altogether extraordinary, to the industry which it is neces-
sary to create, to fix incessantly the thoughts of a too lively

people on the career of fortune which lies before them,
intimately to connect the discoveries of science with those
of art, and to excite the ambition of those who have al-

ways lived in idleness, by fortunes so brilliant as, at length,

to make them think of what may be accomplished by their

wealth and their activity.

It is true, the mercantile capital of a nation is limited in

a giv'en time, and those who dispose of it, always desiring

to put it out to the greatest advantage, have no need of any
new stimulant to augment it, or turn it into the channels
where it best produces profit. But all the capital of a na-

tion is not mercantile. Inclination to idleness, which pub-
lic institutions have fostered among certain nations, not
only binds men, but also fetters foilunes. The same indo-
lence, which makes those people lose their time, makes
them also lose their money. The annual revenue of terri-

torial fortunes forms of itself an immense capital, which
may be added to or deducted from the sum devoted to sup-
port industry. In southern countries, the whole revenue
of the nobility was annually dissipated in useless pomp; but
torecal the heads of noble families into activity has likewise
been found sufficient to give them habits of economy. The
great French or Italian proprietor, becoming manufactu-
rer, has, at once, given a useful direction to the revenue of
his land, by adding his own activity to that of a nation be-
coming more industrious, and added likewise all the pow-
er of his wealth, which formerly lay unemployed.
The torpor of a nation may sometimes be so great, that

the clearest demonstration of advantages, which it might
derive from a new species of industry, shall never induce
it to make the attempt. Example, alone, can then awake
self-interest. Erencli industry has found, in the single lit-

tle state of Lucca, more than ten new branches, to employ
itself upon, with great advantage both for the country and
those who engaged in them. The most absolute liberty

was not sufficient to direct attention to these objects. The
zeal and activity of the princess Eliza, who called into her
little sovereignty several head-manufacturers, who fur-

nished them with money and houses, who brought the pro-
duce of their shops into fashion, has founded a more dur-
able prosperity in a decaying city, and restored to a bene-
ficent activity much capital and intellect, which, but for
her, would forever have remained unemployed.
When government means to protect commerce, it often

acts with precipitation, in complete ignorance of its true
interests; almost always with despotic violence, which
tramples under foot the greater part of private arrange-
ments; and almost always with an absolute forgetfulness of
the advantage of consumers, who, as they form by far the
most numerous class, have more right than any other to

confound their well-being with that of the nation. Yet it

must not be inferred, that government never does good to

trade. It is government which can give habits of dissipa-

tion or economy; which can attach honour or discredit to

industry and activity; which can turn the attention of sci-

entific men to apply their discoveries to the arts : govern-
ment is the richest of all consumers ; it encourages manu-
factures by the mere circumstance of giving them its cus-
tom. If to this indirect influence it join the care of ren-

dering all communications easy ; of preparing roads, ca-

nals, bridges ; of protecting property, of securing a fair

administration of justice ; if it do not overload its subjects

with taxation ; if, in levying the taxes, it adopt no disas-

trous system,—it will cflectually have served commerce,
and its beneficial influence will counterbalance many false

measures, many prohibitory laws, in spite of which, and
not by reason of which, commerce will continue to increase

under it.

CHAP. V.

OF MONEY.

Wealth incessantly circulates from producers to con-

sumers, by means of money. All kinds of exchange are

accomplished under this form, whether the means of pro-

ducing wealth are transmitted from one proprietor to ano-

ther, or when land or movable capital changes its owner,

or when labour is sold, or when the object destined to be
consumed reaches the hands that are to use it. Money fa-
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cilitalcs all these exchanges; it occurs amonR ihc different

contractors as a thins which all desire, and by means of

which every one may find what he immediately requires ;

as a thint;, moreover, submitted to invariable calculation,

and by means of which all other values may be apprecia-

ted, this alone being their scale.

Money performs several functions at once: it is the sign

of all other values; it is their pledge and also their mea-

sure. As a sign, money represents every other kind of

wealth; by transmittinu; it from hand to hand wc transmit

a right to all other values. It is not money itself which the

day-labourer rcciuires; but food, clothing, lodging, of

wliich it is the sign. It is not foi'money that the manufac-

turer wishes to exchange his produce, but for raw mate-

rials, that he may again begin to work ; and for objects of

consumption, that he may begin to enjoy. It is not money

which the capitalist lends the merchant to piofit by; it is

all that the merchant will purchase with this ii.oncy, im-

mediately afterwards; for so long as the merchant keeps

it in the original shape, he can draw no advantage from it,

and his capital will not begin its course of production till

the money is out of his hands. By an abuse of language,

which has caused much error and confusion, the words

money and capital have become almost synonymous : mo-

ney indeed represents all other capital, but it is itself the

capital of no man; it is always barren by nature, and

wealth does not begin to increase, till after money has left

the hands of its possessor.

Money is not only the sign of wealth, it is also the

pledge of it. It not only represents wealth, it contains

the worth of it. Like wealth, it has been produced by a

labour which it wholly compensates. In work and ad-

vances of all sorts employed in extracting it from the mine,

it has cost a value equal to what it passes for in the world.

It furnishes to trade a commodity which is expensive ;
be-

cause, purchased like every other, it is the sole kind of

wealth which is not increased by circulation, or dissipated

by enjoyment. It issues, still without alteration, from the

hands of him who employs it usefully, and of him who
squanders it upon his pleasures. But the high price at

which society acquires money, though at first view it ap-

pears an inconvenience, is precisely what gives it the

merit of being an imperishable pledge for its possessors.

As its value was not given by arbitrary convention, arbi-

trary convention cannot take its value away. It may be

more or less sought after according as it occurs more or

less abundantly in the market; but its price can never de-

viate very far from what would be required to extract an

equal quantity from the mine.

Money, in the last place, is a common measure of

values. Before the invention of money, it must have been

very difficult to compare the value of a bag of corn with

that of a yard of cloth. Dress was equally necessary with

food ; but the processes, by which men procured them,

seemed scarcely susceptible of being compared. Money
has furnished a common and invariable unity to which

every thing can be referred. Nations, who are not ac-

quainted with the use of metals, have, nevertheless, so

felt the advantages of this common measure that they

have formed an ideal unity, to which they refer every

kind of value.

The important part which money performs in political

econoiTiy, and the various properties by which it animates

exchanges, and protects and serves to measure them, ex-

plain the illusion which has misled, not only the vulgar,

but even the greater part of statesmen, and exhibited this

commodity jn their eyes as the efficient cause of labour,

and the creator of all wealth. It is essential for us, how-

ever, to pause here, that we may both display those errors

in a clear point of view, and firiiily demonstrate the prin-

ciples which follow. In the epoch of civilization, at

which we are arrived, no labour can be accomplished
without a capital to set it in motion ; but this capital,

though almost constantly represented by money, is yet

quite a ditVerent thing. An increase of ilie national capi-

tal is the most powerful encouragement to labour; but an

increase in the circulating medium has not of necessity

the s.imc effect. Capitals co-operate powerlully in the

annual re production of wealth, giving rise to an annual

revenue ; but money continues l)arren, and gives rise to no

revenue. Indeed, the competition between those capitals,

which are offered to accomplish the annual labour of the

nation, forms the basis for the intere»t t)f money ; but the

greater or less abundance of the circulating medium, has

no influence in the fixing of this interest.

Painful experience has shown all the inhabitants of Eu-
rope what a dearth was, and a period of general penury
among a civilized people. At these mournful epochs,

every one has heard it a hundred times observed, that it

was not corn or food which was wanting, but money. In-

deed, vast magazines of corn have often remained full till

the next harvest; those provisions, if proportionably

shared among the people, would have almost always been

sufficient for their support ; but the poor, having no money
to ofl'er, were not able to buy them ; they could not, in ex-

change for their labour, obtain money, or at least enough
of it, to subsist. Money was wanting, natural wealth

superabundant. What phenomenon could appear more
proper to confirm the universal prejudice which looks for

wealth in money, not in consumable capital ?

But the money, which is wanting in a time of scarcity,

is the wage offered to the workman to make him labour;

the wage, by means of which, he would have purchased a

subsistence. The workmen never labour, except when
some of those who have accumulated capitals, or in other

words, the fruit of preceding labours, can profit from those

capitals, by furnishing, on one hand, the raw material, on
the other, a subsistence for the artisan. Labour cannot be

carried on so as to produce any material fruit, any fruit

capable of becoming wealth, without raw materials on

which to operate; the workman cannot labour without

food to support him ; and, therefore, every kind of labour

is impossible without a capital previously existing in ob-

jects of consumption, to furnish his materials and his

wages ; and, if the workman himself lay out these ad-

vances, it is because he combines lor this little object, the

two characters of capitalist and artison.

As the workman requires a capitalist, so the capitalist

requires workmen; because his capital will be uni.induc-

tive if it continue idle ; and the re\enue which he expects

and has to live upon, springs from the labour which he

causes to be executed. Hence, whenever he is occupied

in a productive enterprise, he employs all his capital in

causing labour, and leaves no part of it in idleness. If he

is a cloth-maker, and has devoted ten thousand pounds to

his manufacture, he does not stop till his ten thousand

pounds are done, and he no longer has new sums to em-
ploy ill the operation. If it be then asked why he stops,

he will answer, like the workman, that money is wanting,

that money does not circulate.

It is not, however, money which is then wanting any

more than in the former case; it is consumption, or the

consumer's revenue. On commencing his manufacture,

the capitalist studied to adjust it to ihe demand ; and h«

reckoned that as soon as his cloths should be ready, they

would be purchased by consumers, whose money, the sign
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oi ihcir revenue, would replace his capital, and become

the sign of subsistence to ni-w workmen, to whom he

would pay new wages. It is not money which the con-

sumer is in want of, but revenue. Some have had infeiior

liarvests this year ; some have gained a smaller interest on

their capitals, a smaller share on the annual re-production

of the fruits of industry ; others, who have no income but

what arises from their labour, have not found employment;

or else the whole three classes are not poorer than they

were, but the manufacturer had imagined them to be

richer, and regulated his production according to an in-

come which does not exist.

Income, of which we have seen all the different sources

in the second chapter, is a material and consumable thing
;

it springs from labour; it is destined for enjoyment ; it is

exactly of the same nature with the advances in wages
and raw material, laid out by the manufacturer; and mo-
ney is but the sign and the measure of it. The capital it

should replace is also composed of material objects, des-

tined foi consumption, and incessantly renewed. Money
ser\es but to represent it, and always forms the smallest

part of each merchant's funds. We have supposed the

cloih-maker to possess 100,000^.; but, if half this sum is

employed in fixed capitals, it will be sufficient, if his

sale amount weekly to 1200^. to give him, in the shape

of interest and profit, 20 per cent, on his circulating

capital, and to allow 1000/. weekly, in money, to main-

tain an annual production of 60,000/.; so that he
never possesses in cash more than the fiftieth part of his

circulating capital.

An increase of the national capitals is the most powerful

encouragement of labour; either because this augmenta-
tion pre-supposes an augmentation of income, and, conse-

quently, of means of consumption; or because these capi-

tals, not being profitable to their proprietor, except as

they are employed, each capitalist incessantly endeavours
to create a new production by their means. In distribut-

ing them to his workmen, he gives to those workmen a

revenue which enables them to purchase and consume the

preceding year's production ; and he sees those capitals

return increased by the revenue, which he is to expect
from them in the following year's production. But though
he distributes and afterwards recovers them, by means of

the circulating medium, which serves for all exchanges,
it is not the circulating medium which forms the essential

requisite in his operation. The same cloth-maker, la-

bouring each year on an equal quantity, sends 2400 pieces
of cloth to the market, which have been valued at 60,000/.

or 25/. a piece. He exchanges 400 pieces for such ob-

jects of consumption as are needed to supply the wants,

the enjoyments, the luxuries of himself and family. He
exchanges 2000 pieces for the raw materials, and the la-

bour which, within the year, are to re-produce an equal
quantity; and thus next year, and every following year,

he will have, as before, 2400 pieces to exchange on the

same conditions. His capital, equally with his revenue,
is actually in cloths, not in money; and the perpetual re-

sult of his commerce is to exchange cloth against cloih.

If the consumption of cloth is increased, if by this

means his trade, in place of comprehending 2400 pieces
annually, comprehends 3000, more labour will, no doubt,

be ordered by him, and executed by his workmen ; but if

the money alone is increased, and not the consumption or

the income which determines it, labour and production
cannot increase. Let us take separately each one of his

customers, as he calls them. There is not one of them
who does not levy a greater or a smaller portion of his

income in kind] but all may arrange matters so as to re-

ceive the whole of it in money. They arc not, however,
more rich on tliis account ; they will not be at more ex-
pense; they will not buy more cloth from him, and his
trade will experience no kind of augmentation. \Vhat
happens to individuals may equally happen to nations.
The revenue of a country, or the sum total of profits

arising from the different kinds of labour, amounted, wc
shall say, last year, and this year, to fifty millions; but last

year, the country levied all its profit in goods, in merchan-
dise destined for its consumption ; this year, fiom some
mercantile circumstance, some arrangement of exchanges,
it has levied the fourth, the third part, in money imported
through the frontiers. It is neither richer nor [joorer, for

this alteration ; its consumption will, as formerly, be fifty

millions; and with regard to the money imported, appa-
rently its industry required this money, otherwise it will

be again exported. To increase the circulating mediun\
of a country, without increasing its capital, without in-

creasing its revenue, without increasing its consumption,
is to do nothing for its prosperity, nothing for the encou-
rageinent of labour.

Since no labour can be accomplished without a capital

to set it in motion; since no re-production of wealth can
take place without raw materials for the work, and subsist
ence for the workmen, it follows that the funiishtr of
those wages and materials has taken the most intimate
share in the re-production ; he is, in a great degree, the
author of its profits, and has the most evident right to par-
ticipate in them. But he who lends a capital lends nothing
else but those wages and raw materials represented by
money. He lends a thing eminently productive, or rather
the only one which is productive ; for since all wealth pro-
ceeds from labour, and all labour is put in motion by its

wage, he lends labour itself, or the first cause of production
in all kinds of wealth. Hence, whenever an odious sense
has been attached to the word usm-y, meaning by it any
kind of interest paid for the use of a sum of money, under
pretext that as money produced no fruit, there could be no
lawful share of profit where there was no profit; in this

case, an absurd distinction has been formed. There was
just as much reason to prohibit the renting of land, or the
wages of labour, because without a capital to put land and
labour in exercise, both would remain unfruitful.

Theologians, however, were right in saying that gold
and silver were barren by nature: they arc ban en so long
as kept in their own shape ; they cease to be barren, the

instant they become the sign of another kind of wealth,

which is emphatically productive. Theologians, if they

determined to abide by the single principle on which their

prohibition was founded, should have been contented witii

declaring usury criminal, every time the lender obliged

the borrower to keep the deposit in its primary form,

locked up in a strong box, from the moment of borrowing
to that of payment. For it is quite certain that money,
whilst locked up, produces no fruit; and neither borrower
nor lender can get good of it except by parting with it.

But, if money is of itself barren ; if it produces no fruit

but in so far as it is the sign of other values, then it is

evident that no good can be done by multiplying the sign

and not the thing. It is true, if you multiply the sign in a

single country, you give this country the means of com-
manding the thing, provided that thing be found in any

country ; but when you multiply the sign in all countries

at once, you do nothing for any. At present, there

exists such a proportion between the sign and the thing,

that a pound sterling is worth a bag of corn ; but if, by

the stroke of a magic rod, you should instantly double all

the money in the world, since every thing to be obtained
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in exchange would continue the same, two pounds in place

of one would be required to rcprcsenl a bag of corn. The
quaniiiy of corn consumed by a workman, in food, would

not be altered, consequently his waj;e must be doubled.

^Vilh twice as many guineas, exactly the same work

would be done, and nothing would be changed but names

and numbers.
Capitalists require their capital to be employed, that it

may gain a revenue; and hence they offer it for a certain

price, to such as wish to cause labour; workmen, on the

other hand, and those who employ workmen, have need of

capital for their labour; and, after reckoning up the profit

expected from it, they ofler a certain share of their advan-

tage to capitalists. The necessities of moncy-leiulLrs and

of money-borrowers, come thus to a state of equilibrium

in all markets; those classes of men agree upon a medium
rate. The regulator of their bargain is always the quan-

tity of labour reciuired by consumers, compared with the

quantity of capital, representing raw materials and wages,

to be disposed of in executing this labour. If the want is

great, and the means of labour small, the interest of money
will be considerable; if, on the contrary, there is much
capital in circulation, and little employment for it, interest

will be very low. It must always be regulated by what is

called the quantity of money offered in the market, be-

cause money is the sign of capital, though not capital

itself. Far from being augmented by the magical increase

of money above alluded to, capital would not even be in-

creased by the arrival of money, in great abundance, at a

particular place of trade, without losing any thing of its

value in comparison with the things it purchases; and

no change in the rate of interest would result from this

circumstance.
Nearly all the circulating capital of each manufacturer

and trader is successively presented to him under the

shape of money, in its return from the buyer to the seller;

but the part of his funds, which a merchant actually has in

money, forms, in ordinary cases, but a small portion of the

capital employed in his commerce ; an infinitely greater

portion being kept in its original state in his own ware-

houses, or in those of his debtors. On the other hand, it

is almost always in the power of each merchant instan-

taneously to augment the quantity of money at his dispo-

sal, by selling his goods at a less profit, or by discouiting

the debts which are owed him. In this way, he has mo-
ney when he pleases, without being richer; the money, far

from adding to his capital, is purchased with it. If such

operations are performed at one time by several merchants

in the same town, that town purchases money from its

neighbours; if by a great number of French, English, or

German merchants, we say that France, England, or Ger-
many purchases money. There will, in reality, be found

much more in the markets to make payments with;

guineas will be much more abundant; but there will be

neither more nor fewer deposits offered to lend, and the

rate of interest will not be any way affected by the change.

Such as are acquainted with the movements of trading

places, know well that guineas may abound in them
while capitals are scarce, or guineas be scarce while capi-

tals abound.
It is a gross error, then, to believe, that, in all cases, a

considerable importation of the circulating medium will

make the rate of interest fall, or an exportation make it

rise. Money is a kind of wealth; and like any other kind

•f wealth, it forms part of the circulating capital. If the

money imported is a gift, or a tribute; if it costs nothing

to the nation, it will certainly augment its circulating ca-

pital, and must certainly contribute to lower the rate of

interest on the spot ; but the same sums paid to the nation

in goods would equally contribute to that end. If, on the
other hand, this money has been purchased with any other
portion of the capital, in that case the sum total of the lat-

ter will remain the same, and the rate of interest will not
be affected.

Upon these principles, it is easy to see how mines of
silver and gold do not enrich a nation more than any other
kind of industry. The precious metals drawn from the

mine are goods purchased, like all other g(Jods, at the

price of labour and capital. The opening of the mii)e, the

construction of its galleries, the establishment of refining

furnaces, re(iuire large advances, independently of the la-

bour by which the ore is drawn from the bowels of the

earth. This laliour, and its fruits, may be exactly paid by
the metal produced, and the state will gain by ti.e opera-

tion, as by any other manufacture. But, in general, the

profits of mines are irregular. As the head prize in a lot-

tery seduces gamesters, an unlookcd for advantage en-

courages miners to continue their exertions, although the

usual returns be inferior to those obtained by any other

kind of industry; and nearly all of them are ruined, just

like gamesters, because they were at first successful.

From these principles, we may also conclude, that the

blame so frequently imputed to Frederic II. and the Canton
oJ Berne, for having hoarded up and withdrawn from the

country a large portion of the natural circulating medium,
is without foundation. By saving a part of their expenses,

they, of course, in some degree, diminished consumption
and re-production; by preserving some millions in their

coffers, they in some degree diminished the circulating

capital: but the money locked up by them was soon re-

placed by other money, which the country purchased

;

and, besides, the whole circulating medium of a nation is

so small, compared with its whole circulating capital, that

such a void can never be considered as a national misfor-

tune, or counterbalance the immense advantage of pos-

sessing a fund ready, without new sacrifices, at the mo-
ment of want.

From confounding money with capital, has arisen the

general mistake of attempting to increase the national ca-

pital by a fictitious capital, which, not having been created

by an expensive labour, is not, like gold or silver, a pledge

of the values it represents ; and which, after having de-

lighted nations with the illusions of wealth, has so fre-

quently left them in ruin.

It will be more easy to follow the operation, by which so

many states in our time have endeavoured to replace their

money by paper, if we previously direct our attention to

the manner in which one of the most ancient trading

cities of France made a few crowns perform the functions

of a considerable dSrculaiing medium. At Lyons, it was
agreed upon in trade, that all payments should take place

only at four fixed periods, quarterly. During the three

days which the payments took up, all the accounts of the

city were settled at once. Each, at the same period, had

much to receive and much to pay. But, on the days im-

mediately preceding the payments, all the merchants used

to meet on the exchange, to make what they called vire-

mens; in other words, to assign, one to another, such sums
as would settle their accounts. A owed B, who owed C,

who owed D, who owed E, himself indebted to A ; and the

five accounts were settled without any payment. If E
was not indebted to A, it was agreed that A should pay E,

and the other four were acquitted by a single payment.

Every merchant bought but to sell again ; received, there-

fore, but to pay ; and if those assignments were extended

to their utmost limits, one single sum of ten thousand

pounds would probably settle all the transactions of a city,

tliough these amounted to several millions.
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But all mutual debts are not equal, and bankruptcies

occasion difficulties, and sometimes errors in the assis;n-

ments. The invention of banks has supplied this defi-

ciency. The Bank of Amsterdam is a kind of open bar,

where assignments may constantly be made. Every tra-

der pays or receives, by a line which is written down in

the bank's books, on the debtor or creditor side of his ac-

count, without any money being disbursed. Among
rnerchants, who have all an open credit with the bank,

the operation of the book-keeper supplies with the utmost

ease that of cashier ; and no difference of amount, or day of

payment, prevents sums from beiny; reciprocally balanced.

A bank like that of Amsterdam, however, is of use only

to such as have a current account in it. Many traders

may have no account; and few or none who are not traders

ever have any, though called, as well as others, to pay and

to receive. To extend the advantage of assignments also

to the business of such persons, those note-banks were in-

vented which have since become so common in all parts

of Europe. Their notes are assignments on the bank,

payable to the bearer on demand. Each, by combining se-

veral notes, may make his odd payments himself; and

hence it is generally most convenient for him to transmit

them to others, as he received them, without having drawn
any money; and even though each may require payment
at his pleasure, no one thinks of it, just because each feel-

ing that he may do it any time, feels always that it will be
soon enough afterwards.

Up to that period, banks had done nothing btit simplify

payments, and save the employment of money, and render

circulation easy with a smaller sum than would otherwise

have been required. But some one must profit by this

saving. In arranging the assignments at Lyons, each
profited according to his share in trade ; each needed to

have money in his coflfers only four times yearly, for three

days. He, of course, gained interest for the remaining
353 days; and as those assignments simplified all his ope-
rations, a smaller sum performed for him the office of a

greater. When banks were established, it was they that

profited by this saving of money. They received interest,

not for the money really given by them, but for the money
which every bearer of notes had it in his power to demand
from them, at a moment's notice. This interest of notes,

reckoned equal to gold, was a pure advantage for bankers;
since the money promised, far from being drawn, had not

even remained at the bank^ where it would have been bar-

ren. Bankers, reckoning on the confidence of the public,

had caused it to labour, and recalled it for their payments
only as they needed it.

It was by discount on such of the proceeds of trade as

were payable at long dates, that banks pushed their notes
into circulation. They required an interest for exchang-
ing their paper against that of trade, because theirs was
exigible at sight, though it was not really paid before the
other. The discount required by the bank served to intro-

duce the interest of money, and to regulate it in the place.

Bankers, in virtue of their credit alone, seemed to have
capitals of almost immense extent, to offer in the service
of merchants. Credit soon appeared to have a creative
power, and speculators, persuaded that by emitting a bank
one, they added as much to the public wealth as by im-
porting an equal sum of money, delivered their minds to

dreams dangerous for themselves, and for the states that
gave ear to them. They proposed the establishment of
banks to multiply the funds of trade, to provide for the en-
terprises of agriculture, to set labour every where in mo-
lion, to increase the general capital, and redouble the
activity of industry.

Vol. XVI.—Pabt I.

Governments, on their side, imagined that in banks
they had found an open mine, from which they might tlraw

at discretion. -At each new sc.Tson of ncod, they struck
new bank-notes. But they soon perceived, with asiDiiish-

ment, that notes were no longer receiicd with the same
confidence, and were speedily carried back to the bank for

payment; and next, as their custom gei\erally is, they
substituted their authority for the nature of things They
refused payment on demand, but they ordered each citizen

to receive as ready coin, those notes which had thus be-
come fiafxfr nxunexj ; and they authorised every debtor to

pay his accounts <viih it.

The circulation of paper money became, in a short
time, nothing less than a general bankruptcy. Notwith-
standing all the orders of government, paper fell every day
in its proportion to silver or to goods. The bearers of it,

feeling that they had no pledge for the values, the sign of
which they were always presenting, dreaded lest the pa-
per should undergo a new deterioration in their hands, and
made haste to get rid of it. Each lost and caused loss,

each having no longer any common measure of value, be-
came unable to distinguish the gain from the loss of his

bargain, and always selling with advantage, he ended in

ruin. During this time, coin disappeared, goods them-
selves were exported from the country, without giving
any return ; and the expedient, which promised to

create iinmense wealth, produced nothing but ruin and
confusion.

A fatal error had led to all these misfortunes. It was
imagined that credit had the power of creating wealth;
whilst, in fact, credit never creates any thing, but merely
borrows with one hand to lend with the other, that wealth,

which, to be of use, must have previously existed in the

stale. Paper money can be substituted only for the me-
tallic money already in existence ; it is the value of this

which it borrows. The banker, who finds credit, ac-

quires the power to dispose of a part of the currency
equal to the paper he emits. If he in reality withdraw
part of the currency from circulation, his paper will re-

main there; if he does not withdraw it, others will with-

draw it for him, the instant it becomes superfluous. But,
if this currency was not in circulation at the moment
when his bank-notes were emitted, he could not borrow it.

In that case, by giving forced circulation to his paper, he
depreciates not only this paper, but all that was already in

the hands of the public.

The money of a country has a determinate relation to

the wealth of that country, and to the activity with which
its wealth circulates. The same guineas serve, in the

course of a year, for a great number of different bargains;

yet still there is a necessary equation between the mass of
values sold, and the spm of guineas which serves to pay
them, multiplied by the rapidity of the circulation. If

too many guineas exist in the country for the wants of the

circulation, this is not a reason why the person holding
them in his coffers should keep them longer than he has
occasion so to do. All useless stagnation would be so
much interest lost for him ; and, therefore, he continues
still to give them circulation, and some one is always at

hand, who, not finding any profitable use to make of them
in the country, takes them out of it. If exportation is

forbidden, a greater mass of idle guineas will be kept with-

in the country, till the loss of those unable to einploy

them be great enough to pay the risk of smuggling. If

precautions are so well taken that exportation is entirely

impossible, the whole money circulated in the country will

fall in value till it be reduced to the equation which it can-
not pass, that is, to the numerical value of all the sale* and

I
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paymenls made within the year, divided by the rapidity of

oiiculation.
.

In like manner, if the money of a country is not suffici-

ent for its circulation, ihc country will purchase money in

eschant^e for someone of the values it possesses, just as it

uould have purchased any other kind of i^oods. It is not

the balance of trade which can make money enter or leave

a country. This balance is completely illusory, for it is

not true that nations settle their accounts with each other.

On the contrary, indeed, it often happens that one is con-

stantly a borrower, the other constantly a lender. And,

the credit sales of the most commercial beinj; renewed from

year to year—before the first debt is extini;uisiied, a se-

cond is already contracted, which is followed by a third ;

and though . ach is paid in its turn, the purchaser may, ne-

vertheless, perpetually remain debtor to his seller. Thus,

sales on credit form a capital which may either increase,

or be reimbursed in the inverse sense of other commercial

speculations.

Abstraciiiig all that concerns these credits, which mo-

dify more than three-fourths of its commercial specula-

tions, the purchases of a nation would be exacily balanced

by i'> sales ; because it is as impossible for the one always

to purchase, and find the source of a perpetual draining of

money, unless it work at mines, as for the other to sell al-

ways, and find an employment for a perpetual iniporlaiion

of coined metal. Money is imported, and cxporied from

one nation to another, not because it pays their accoun'.s,

but l.ccause the one having need of it, sells its goods cheap-

er, till it has acquired enough; and, because the other,

havii.g more than enough for its circulation, buys dearer,

or gi\es a greater quaniiiy of guineas for the same quan-

tity' of goods, till the equilibrium is reestablished.

Bn' as the emission of any sum in bank noies, supplies

the place of an equal sum of money, the latter is immedi-

ately withdrawn from circulation, and sold in foreign coun-

tries. So long as there remains any coin to be exported,

credit may repeat its operation and create new bank notes;

when there is no more coin to export, the paper money

will, of itself, diminishing in value, seek the proper equa-

tion ; and to whatever nominal sum its fabrication may be

carried, it will never sell, in the total amount, lor any

thing more than the preexisting total amount of money

which it replaces.

CHAP. VI.

OF TAXATIO.V.

The primary object of political economy is the develop-

ment of national wealth ; but the object of all governmenis,

since they began to bestow any attention on this subject,

has been to participate in this wealth, and to acquire the

disposal of a greater share of the nation's annual revenue.

The ever increasini^ necessities of governments, and the

excessive expense of wars, have forced princes to load

their people with the weightiest possible yoke. Taxation,

of itself always an object of repugnance to the subject, has

become a nearly intolerable burden; the question is no

longer how to make it easy ; it is not to do good, biit to do

the least possiljle evil, that all the efforts of governmenis

in this respect are limited.

Quesnay's sect of economists, who discovered in the net

revenue of land the solitary source of wealth, might also

believe in the advantage of a solitary species of taxation.

They rightly observe, that government, in justice, ought

to apply to him who is destined to pay the t.ix in the long

run ; because, if this tax is paid by one citizen, reimbursed

by a second, who again is reimbursed by a third, not only

will there be three persons instead of one incommoded by
this payment, but tlie third will be so much the ii.ore in-

commoded, as it will be necessary for him to indemnify ihe
preceding two for their advances of money. Upon the
same principle, the economists called the tax which weighs
on the revenue of land a direct tax; to all others they gave
the naiTie of indirect, because those taxes arrive indirectly

at the person who pays them at last. Their system has
fallen, their definitions art no longer admitted, but their
denominations have remained in general use.

We have recognised but a single source of wealth, which
is labour; yet we have not recognised but a single class of
citizens, to whom the revenues produced by labour be-

long. These are distributed among all the classes of the

nation ; they assume all manner of forms, and, therefore,

it is just that taxation should follow them into all their

ramifications. Taxation ought to be considered by the ci-

tizens of a state as a recompense for the protection, which
government grams to their persons and properties. It is

just that all support this, in proportion to the advantages

secured them by society, and to the expense-, it incurs for

them. Tlie greater part of the charge arising from social

establishments, is destined to defend the rich against the

poor; because, if left to their respective strength, the

former would very speedily be stripped. It is hence just

that the rich man contribute not only in proportion to his

fortune, but even beyond it, to support a system which is

so advantageous to lum ; in the same way as it is equita-

ble to lake from his superfiuity rather than from the other's

necessaries. Most public labours, most charges for de-

fence and for the administration of justice, have territorial

rather than movable properly in view; it is hence farther

just, that the landed proprietor be taxed in proportion

higher than others.

After the sources of income have become various, it can-

not be supposed that a single tax will reach them all, un-

less it assume as a basis this income itself, the valuation of

which, in any form, would give room to the most arbitrary

and vexatious inquisitions. The lax, though single, would
in thai case lose all the advantages of simplicity. It was
better then, for contributors, as well as for government, to

multiply taxes, that each hy itself might be lighter, and the

whole might better reach every classof persons. Govern-

ments have therefore multiplied partial taxes. They have

taken wherever they have found any thing to take ; and

though flalteiing themselves with having thus reached all

their subjects, it would be impossible for them to appreci-

ate how much is asked of each class, and consequently to

maintain the propoi tional equality which justice would

have required. On the other hand, contributors like bet-

ter to submit to this heavy inconvenience, than to the ob-

ligations of exhibiting an account of their incomes, which

often they do not know themselves, and to a division on

arbitrary grounds, which most frequenly would be intoler-

able.

In establishing those different taxes, four rules appear

of essential importance for rendering each tax as little bur-

densome as possible. Each citizen must contribute, if he

can do so, according to ihe proportion of his fortune ; the

collection must not be expensive, that so the tax may cost

as little to the people as possible beyond what it brings into

the treasury ; the term of payment must be suitable to the

contributor, who mis^ht frequently be ruined by an unrea-

sonable demand of whai he could pay, without constraint,

if his convenience were consulted; and, finally, the citi-

zen's liberty must be respected, that so he may not be ex-

posed otherwise, than with extreme caution, to the inspec-

tion of revenue-officers, to the dependent, and all the

vexatious measures too often connected with the levying

of taxes.
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Among the taxes that reach with any equality all classes

of contributors, some are proijortioned to the income of

each, others to the expense of each. These two ways of

estimating fortunes seem capable of being adopted indif-

ferently ; and, if the expense is not proportionate to the

wealth, there is no inconvenience, if the impost, which is

regulated hy this expense, he, as it were, a bonus on eco-

nomy, or a fine on prodigality. Tithes, the land-tax, the

income-tax, are destined to reach what the contribuior re-

ceives. Taxes on consumable articles are the chief spe-

cies of contribution on expenditure. There remains, how-

ever, a great number of other taxes, which cannot be ar-

ranged under these two heads, and which, accordingly,

are not in proportion to the contributor's fortune.

The revenue most easily attained by taxation is that

which proceeds from land ; because this species of wealth

cannot be concealed from sight; because, without the pro-

prietor's declaration, the value of it may be known, and

because, in gathering the produce at the moment when na-

ture grants it, we are sure exactly to meei the proprietor's

convenience for paying it. But econonnsts are divided in

opinion as to the two modes of collecting this tax, the one

in kind from the unaltered product, the other in money
from the proprietor's net revenue

Tithes, a tax, according to the first of those methods, is

levied at the moment of abundance, before the producer

has in any shape taken possession of his property. The
rule, according to which tithes are established, is so uni-

versajfcthat few discussions or vexations arise from it, and

this gives it a great appearance of equality. The collec-

tion of a tax in kind requires a great number of clerks

and warehouses, and hence it is expensive ; but this in-

convenience might be repaid, if government, after the col-

leciion, kept in its granaries the corn delivered to it, till a

period more favourable for sale. As cultivators generally

cannot wait for this period, the loss suffered by a prema-
ture sale would, perhaps, of itself, cover all the charges

of cullection. Comiiining such advanta^'S, a national im-

post in the shape of tithes has seduced many political spe-

culators. Tithes have also been defended with obstinacy

by the powerful body to whom they are in general aban-

doned. Those advantages do not extend to what are called

small tithes, an impost vexatious in all its details; the diffi-

cult collection of which is an ever fresh root of hatred be-

tween the curate and his parishioners, though the impost

was intended to unite them all as a single family.

But the advantages of tithes, in any shape, are more
than compensated by their real inequality, and the obsta-

cles they oppose to industry. The expense of cultivation

is far from being the same in good and in bad soils; in good

and bad years; yet the reimbursement of that expense is

made by part of the crop, and this part at least should not

be subjected to any tax, for fearof destroying the reproduc-

tion of the following year. It is not the revenue alone that

is tithed; but at the same time all the seed, the manure,
the days of labour, which haveproduced.the crop : for all

this, the latter ought to restore. In good years, and good
soils, two sheaves in ten may represent all these advances :

in bad years or soils, eight in ten will scarcely cover them
;

it is not very rare even that the whole crop is insufficient

to pay the expenses. Tithes, however, are equally levied

in all those cases; from the first they take an eighth part

oftheland revenue; from the second a half; from the third,

which is nothing, they take a portion of the capital destin-

ed to produce the following crop; and their inequality is

the more cruel, because it is always the poor whom they
oppress, taking most from the very persons whose neces-

sity requires most moderation.

• Again, the more productive a mode of cultivation is,

tH^more advances does it need to have committed to' the

ground. Tithes, which are but the seventh or eighth part

of the revenue in a pasturage, become the fifth in a field

of corn, the third in a vineyard, the half in a hop yard or
in a field of hemp, and tlic whole in a garden. I'hus

whilst the national interest Incessantly requires the raw
produce to be incessantly increased by committing larger
advances to the ground

—

tithes instruct the cultivator in-

cessantly to diminish his advances, and follow that species

of culture which gives back least to the nation, but which
also least exposes him who undertakes it to be punished
for his industry.

The land tax has not the same inconveniences ; it af-

fects only the net revenue; it is enabled to reach it with
equality enough, and above all, with a regularity which
screens the contributor from every' arbitrary proceeding,
and which, therefore, is to him more precious than justice

itself. On being established, it strips the proprietor of a

considerable portion of his fortune, for he loses all at once
a part of the very capital whose rent alone must pay the

tax; but this loss, after having struck him, is never repeat-

ed. From that time he no lunger looks upon this capital

as belonging to him ; a new purchaser, on buying the land,

does not pay him any price for this portion; the stale has

become thenceforth its true proprietor. On the other

hand, this territorial impost ofien requires money from
such as have none ; it forces them to sell their commodi-
ties to obtain the quantity wanted, perhaps at the most un-

favourable moment; and it thus contributes to cause a glut

in the market at the moment of harvest, and a scarcity at

the year's end. Besides, if too heavy, it discourages the

proprietor from laying out new advances upon land which
he looks upon as scarcely any longer his.

If the capitalist could as easily Ix; come at as the pro-

prietor of land, it would be quite as just to tax him directly

for the support of a government which guards his proper-

ty. The interest of money would be a taxable material,

fully as suitable as the rent ol land. But the capitalist's

wealth cannot be known without a vexatious inqufst, which,
in tradiny; countries, would be dtstructive to credit. Ca-
pitals, moreover, are not attached to the soil, and if loaded

with imposts, the capitalist would be induced to transmit

them into other coiintries, often without emii^rating him-
self He would thus deprive his country of all the labour

which those capitals would support; he would diminish

the national revenues in a proportion immensely superior

to the advantages which the treasury could expect from
the new tax.

Other species of revenue escape still more easily from
direct contribution. A consideral)le revenue in the state,

for example, is the profit of trade and that of manufac-
ture; but, on being directly taxed, it is almost sure to be

annihilated. Another very considerable revenue is that

of workmen, who gain but a mere wage; the great num-
ber of those who enjoy it, makes up for the slenderness of

the portion belonging to each. Such also are the revenues

of all those classes whose labours leave no products which
are substantial and capable of accumulation. Most men
who live by those different means, do not even know the

extent of their revenue; because, receiving it day by day,

and expending it in the same manner, they think they have

nothing when their labour is all that remains. They form

the poorest class of society, but also the most numerous;
and, if we add up the annual consumption of all the day-

labourers, it is greatly superior in value to that of all the

rich.

But before we think of taxing this revenue, we must re-

member, that nothing can be more absurd, as well as cruel,

than to take away a part of the necessary emolument of

I 2
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productive workmen; for, either it must actually be \md

by them, in which cas-e they would suffer, languish, and

at la&t (Hoof penury, ant! with thrm would also be destroyed

the national revt-nuc, which should sprint; from their la-

bour; or else they would succeed in obtaining reimburse-

ment for their contribution, either on the class which em-

ploys them, or on that of cou^umcrs. For this purpose,

they would raise either all tlieir wages, or the price of all

their produce. Thus they would raise nianufaciures. or, at

least, shut foreign markets; ai.d, by a circuit a little long-

er, thev would equally arrest production, and destioy the

national revenue. No operation, however, could be more

difficult than to separate, in a poor man's revenue, the ne-

cessary from the superduous, which alone can he taxed.

Besides, such a lax would be to fix contribution on labour

and industry; or. in some degree, to intlict a penalty on

those qualities which it is the u'osl essential to encourage;

it wiuld be to arrest, at their source, the wealth and pros-

perity of Slates. Such are the motives which have gene-

rally prevented a universal tax on income; or, at least,

have prevented it from teaching the industrious classes

completely enough to become productive.

But those different kinds of income, which cannot be

appreciated for taxation, at their origin, are always em-

ployed in consuiiiption; and this is the moment when tax-

ation can- reach them with far less inconvenience. By tax-

ing every kind of goods, in the purchasing of which wealth

may be employed^ we are sure to make that wealth contri-

bute, and we need not know to whom it belongs. For

such a contribution there is not required any declaration

of fortune, any inquisition, any distinction of poor and rich;

it doe- not attach taxation to labour; it does not punish

vhat ought, above all other things, to be encouraged.

Besides, each contributor pays his taxes on consumption,

as it were in a voluntary manner, at the time when he has

money, and finds himself enabled to purchase the thing

taxed; he reimburses the merchant, who has already ad-

vanced the impost, and he scarcely perceives that himself

has paid any.

Taxes on consumption are, however, very far from being

able to reach the revenue in a correct manner, by means of

the expenditure. It is required, for example, that every

kind of fortune, every kind of industry, protected by the

state, should pay the treasury ten per cent, of the revenue

which they give. At first view it appears liiat this object

would be obtained by taxing every consumption, every ex-

pense, of what nature soever, at ten per cent, of its value.

But if we attempt to come at every kind of consumption,

vemust subject to the same tax the commodities produced

in the interior of families by domestic industry, those pro-

duced by the national manufactures, and those introduced

by foreign commerce. By making exceptions to this rule,

not only would the principle of equality be destioyed, in

a very unjust manner, but also each would be induced to

serve himself, greatly to the prejudice of maniilactiires,

trade, and the division of labour, which much increases

its productive power. On the other hand, by followmg it

rigorously out, each family would be subjected to an inspec-

tion of its domestic economy, absolutely insupportal)le.

The universality of such a tax would have a still. more

fatal inconvenience, if it were extended to commodities of

prime necessity. By exempting such commodities, a very

considerable portion of the national expenditure is left out;

fcut. in taxing them, the risk is run of confounding the ne-

cessary with the superfluous, in the poor man's consump-

tion ; and, should the former be encroached on, of arresting

the reproduction of revenue, either by the penury and

death of the workman, or by the rising of his wages.

In the last place, no idea could be entertained of taxing
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goods destined for exportation; because, whenever the

price of them was raised, foreign consumers would pro-

vide themselves elsewhere; i' would be necessary, in that

case, to restore, by drawbacks, all the customs levied on
them. But how could endless frauds upon this principle

be avoided ? The vexatious laws intended to subject foreign

commerce to a constant superintendence, to prevent such
frauds, would alone be equivalent to a heavy contribution.

It is a great inconvenience of taxes on consumption, that

it never can be known at their establishment who is to pay
them in the long run. Tlie legislature always proposes to

make them be reimbursed by the consumer; but some-
times they do not reach his distance ; at other times, they

do not stop at him, and the consumer is anew reimbursed
for them by those for whom he labours. To make the con-

sumer pay the whole tax, the nation must be in a stale of

increasing prosperity; for otherwise, as the consumer is

not richer than before the tax, he cannot devote more
money than formerly to his enjoyments, and must, there-

fore, in some shape, diminish his consumption. The |)ro-

di'.cer, on his side, no longer selling the whole of his

goods, must diminish his production, or consent to pay a

portion of the tax. If a public calamity happens, a scarcity

or even a state of embarrassment in trade, consumption

still further diminishes; and the producer, compelled to

dispose of his goods, pays the whole tax; till, no longer

finding any profit in his labour, he abandons it entirely.

On the other hand, when taxes and consumption have

raised the price of every thing, industrious mq^ who
form a numerous class among consumers, no longer find

in their industry sufficient resources to support them. His
wages no longer furnish the day-labourer with those limit-

ed enjoyments which are to be reckoned among the neces-

saries of life, since life, or the power of labouring, could

not long be maintained in an individual deprived of every

pleasure. He struggles, therefore, with all his strength,

to get his wages increased ; the manufacturer and merchant,

in like manner, fcTget their profits increased. As the total

sale diminishes, it is necessary for their subsistence that

they obtain more for each separate article. Their joint

efforts soon succeed in raising the price of all goods coming
from their hands, but especially goods of prime necessity,

because the sellers of these give the law to buyers, who
cannot do without such goods. A rise in the price of

those commodities reacts anew on wages and pro-

fits; the disorganisation becomes complete; national pro-

ductions cost much higher than those of countries not

oppressed by a similar system ; they cannot support a com-
petition in foreign markets; exportation ceases, demand
is not renewed, and the nation sinks under a frightful dis-

tress.

If a universal iinpost on consumption presents insupera-

ble difiiculties, partial imposts are equally liable to incon-

veniences. When one kind of goods has been taxed by

universal custom, as salt is, a considerable sum of money
has indeed been* raised; but a tax on consumption has

been changed into a sort of capitation, which weighs

equally upon the poor and upon the rirh, without any re-

gard to the contributor's fortune, or his means of making
payment. The salt tax, when so considerable that the

day-labourer feels the weight of it, is, perhaps, the most

unequal of all imposts. The poorest house consumes as

much as the richest; but the poor must take, from what is

essentially necessary to their subsistence, a sum which the

rich scarcely notice in their superfluity.

It were vain to seek, among articles of consumption, for

one which is proportioned to expenditure or to wealth;

some are sought after by the rich alone, but they do not

use them in proportion to their riches. A duty of con-
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sumption on tea, sugar, spices, does not reach a class so

numerous as a duty on salt; but among those paying it,

this duty is proportioned only to what a single individual

can employ in his use. It spares the poor, but it weighs

not upon the rich ; it is, consequently, very unproductive,

whilst dutirs extending to the smallest consumption are

the only ones which bring in much to government.

By degrees, duties on consumption have been extended

to every kind of production. It has been imagined that

if the rich man was made to pay a first capitation on salt, a

second on liglit, a third on drink, a fourth on food, a fifth

on clothes, there would be established a kind of proportion

between his contributions and his fortune; because he

would pay a much greater number of taxes than the poor

man, although each tax, being limited by the individual's

physical wants, was disproponioned to his wealth. The im-

possibility of establishing a uniform and universal law, was

clearly felt; and the attempt was made of approximating

to it, by a multitude of partial laws.

Hence has arisen a fourfold division of duties on con-

sumption, which are adopted in almost all countries;

namely, Ihe g^abelte, custom, excise, and tolls. The ga-

bellc comprises those commodities of which the govern-

ment claims a monopoly, salt and tobacco, for example; it

sells them alone, at a high price, by its agents or favour-

ites, and prosecutes by rigorous penalties all such as at-

tempt to take a share in their manufacture or trade. Cus-
toms are destined to levy a proportionate duty on goods
imported from foreign countries; and the excise, or aids

on goods produced in the country itself. The former is

only established in the confines of the territory ; and al-

though the advancement in price of those taxed commodi-
ties is equally felt over the whole state, the vexations which
accompany the levying of duties are confined to the fron-

tiers alone. The latter is to levy the tax wherever indus-

try is exercised; it consequently must comprehend, under
its inspection, all productive workmen, all the most useful

citizens of the state; and it cannot reach them, except by
an inquisition almost constantly destructive of security

and freedom. Tolls, iif the last place, established at the

gates of towns, form the* fourth class of duties on con-
sumption. As the most important department of the na-

tional exchange is that between the industry of towns and
the industry of the country, tolls are destined to reach the

latter, and to subject the goods produced by agriculture to

a proportionate tax, at the moment when they come to be
consumed by the inhabitants of towns.

In this manner, the establishment of taxes on consump-
tion has covered Europe with four hosts of clerks, inspec-
tors, agents, who, by incessantly struggling with each citi-

zen about pecuniary interests, have contributed to fender
authority odious to the people, and accustomed men to

elude the law, to violate truth, to disobey, and to deceive.
The more heavy and multiplied these taxes are, the

more rapidly will immorality make progress. Goods des-
tined lor the consumption of the rich, presenting, in the
same bulk, a much greater value than goods consumed by
the poor, oH'er a much more powerful encouraRement to

smuggling; they have hence been necessarily sulijected to
far lower duties, that fraud might not altogether escape
with them from taxation ; and by pushing things to ex-
tremes, he most unjust ine(]iiality has been established
among contributors; liberty has been encroached on by
vexatious inquisitions; the manufactures, ihe trade, even
the existence of those who labour and who should create
every kind of wealth, have been endangered. Those
countiits which have enjoyed the highest prosperity are
exactly those in which this aggravation of indirect taxes

threatens every kind of industry with the most complete
ruin.

(iovernments have not been contented with taxing reve-

nues and expenditure; they have gone forth to seek out
all the acts of civil life which might aflbrd them an oppor-
tunity of asking money. Some have established capita-

tions, which, weighing equally on the poor and the rich,

force the man to pay who has nothing, for whom society

does nothing, equally with him who has too much ; for

whom society lays out enormous expenses. Others have
attacked with considerable imposts, inheritances, sales,

and all exchange of property ; though, in thus encroaching
on capital, not on revenue, they dimii-.ish the productive
cause of wealth, nearly as it tithes were levied on the seed,

instead of being levied on the crop. Others have esta-

blished imposts on loans, by pledge and judicial acts, on
stamps, and a train of accidents which ought to be taken as

symptoms of poverty, not of riches. Others, in fine, by
establishing lotteries, have profiled by encouraging a ruin-

ous vice.

This review of the different kinds of taxation shows
clearly, that one of the most essential qualities which a na-

tion can ask in its government is economy. States, in the

vigour lent them by freedom, in the full enjoyment of all

their advantages, give way to all the dreams of ambition;

they listen to all the suggestions of pride, of jealousy, or

of vengeance; under the pretext of being on their guard
against distant or imaginary dangers, they rush headlong,
with light hearts, into ruinous wars, and persist in them
with obstinacy; though the voice of humanity calls for

peace in vain, the superiority of their nation does not yet

appear sufficiently established, their enemy is not yet suffi-

ciently humbled; the work which they thought accom-
plished has been overturned ; it must be reestablished at

' any price. Present resources, however, are exhausted,
and recourse is had to borrowing: credit is still entire; the

national capitals are drained away from commerce, and
placed, one after another, at the disposal of a minister,

who dissipates them, and replaces them by assignments on
the future; and the passion which blinded men for a few
months, condemns their posterity to suffering for ages.

Perhaps no invention was ever more fatal to men than

that of public loans : none is yet enveloped with more
illusions. The passions excited by politics are so violent;

the questions lo be decided by negotiations or by arms so

important ; all sacrifices becoine so natural, when the pros-

perity, the existence, the honour of all are at stake, that

governments and the people, before yielding, are to ex-

haust every resource to the very uttermost. They will

send out the last man to battle, they will expend their last

shilling, if they can possibly dis]iose of either; and they

will do this not alone for the safety of the people, but for

any war, any quarrel in which they happen to engage, be-

cause there is no one in which ihoir offended pride may
not be confounded with honour, in which they cannot

honestly say what is true only in extreme cases, that a na-

tion had better cease to exist than exist dishonoured.

If the possibility of making such preternatural exertions

could be furnished lo nations, and reserved at the same
time for an extraordinary necessity, no doubt a great ser-

vice would be done to human society, which is shaken to

its foundation every time that one of its members is over-

thrown. But each mean of defence becomes in its turn a

mean of attack. The invention of artillery, happy for

society if it could have been employed only in the defence

oftowns, has served to overthrow them : the invention of

standing armies has opposed discipline to discipline, and
talent lo talent ; the invention of conscriptions has opposed all

the youth of one nation to all the youth of another; the in-
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vcniion o? landsl/iitrmi rnul Ifx-ees en masse, has made even

women ami old men dchcend to thcfii-kl of battle to assist re-

gular tioops: the invLiiiion of loans has attacked and de-

fended the present generation, with all the hope and all the

labour of posterity. The strength of nations, though becom-

ing still more formidable, has continued still in the sanie

proportion. The state, in danger, has not found deliver-

ance more easily ; but humanity herself has been sacrificed,

and, amid those gigantic combats, it is she that must perish.

As, after those dcsiructive expenses rendered possible

by loans, there remains an apparent wealth, which has

been named the public funds, and which figures as an im-

mense capital, the difierent portions of which constitute

the fortunes of opulent individuals,—some have believed,

or affected to believe, that this dissipation of national capi-

tal was not so great an evil, but rather a circulation, which

caused wealth to spring up again under another shape ;

and that mysterious advantages existed for great slates in

this immaterial opulence, which was seen to pass from

hand to hand on ilie market of the public stocks.

No very powerful logic was needed, to persuade minis-

ters of the advantages arising from dissipation ; stock-job-

bers, of the national profit attached to their commerce ;

state creditors, of the importance of their rank in society;

capitalists, eager to lend, of the service they did to the

public, by tvking from it an interest superior to that of

trade. Thus all appeared amply satisfied with regard to

the unintelligible doctrine, by which it was pretended to

demonstrate the advantage of public funds.

In place of following this subtle reasoning, we shall en-

deavour to show that stocks are nothing else but the ima-

ginary capital, which represents that portion of the annual
revenue set apart for paying the debt. An equivalent

capital has been dissipated ; it is this which gives name t«

the loan ; but it is not this which slocks represent, for this

does not any where exist. New wealth, however, must
spring from labour and industry. A yearly portion of this

wealth is assigned beforehand to those who have lent the

wealth already destroyed ; the loan will abstract this por-

tion from its producer, to bestow it on the slate creditor,

according to the proportion between capital and interest

usual in the country : and an imaginary capital is conceived
to exist, equivalent to what would yield the annual revenue
which the creditors are to receive.

As, in lending to a merchant or a landed proprietor, we
acquire a right to part of the revenue which arises from
the merchant's trade, or from the proprietor's land, but
diminish their revenue by the precise sum which increases

our own ; so in lending to government we acquire a right

to that part of the merchant's or proprietor's revenue,
which government will seize by taxation to pay us. We
are enriched only as contributors are impoverished. Pri-
vate and public credit are a part of individual, but not of
national wealth ; for nothing is wealth but what gives a
revenue, and credit gives none to the nation. If all public
and private debts were abolished in a day, there would be
a frightful overturning of property ; one family would be
ruined for the profit of another, but ihe nation would
neither be richer nor poorer, and the one party would have
gained what the other had lost. This has not, however,
in any case, been the result of public bankruptcies ; because
governments, whilst suppressing their debts, have main-
tained the taxation which belonged to their creditors ; or
rather they have broken their faith to the latter, and have
continued notwithstanding to encroach on the property of
contributors.

A government which borrows, after having dissipated
its capital, makes posterity perpetually debtor in the
clearest part of the profit arising from its work. An over-

whelming burden !s cast upon it, to bow down one gene-
ration after another. Public calamities may occur, trade

may take a new direction, rivals may supplant us. The
reprothiction which is sold beforehand may never reappear;
yet notwithstanding we are loaded with a debt above our
strength, with a debt of hypoihecaiing our future labour,

which we shall not perhaps be able to accomplish.
The necessity of paying ihis debt begets oppressive im-

posts of one kind or another ; all become equally fatal when
loo much n)ulliplied. They overwhelm industry, and de-
stroy that reproduction which is already sold beforehand.
The more that it has paid already, the less capable docs
the nation become of paying larthcr. One part of the

revenue was lo spring from agriculture—but taxation

has ruined agriculture ; another proceeded from ma-
nufactures, but taxation has closed up those establish-

ments; another yet from trade, but taxation has ban-
ished trade. The suffering continues to increase, all

the resources to diminish. The moment arrives ai last,

when a frightful bankruptcy becomes inevitable. And
doubts arc entertained whether it should not even be
hastened, that the salvation of the state may yet be attempt-
ed There remains no chance to shield the whole sub-
jects of Ihe state from ruin ; but if the creditors are allowed

to perish first, perhaps the debtors will escape; if the debt-

ors perish :iom penury, with them will be extinguished the

last hope of the creditors, who must soon perish in their turn.

CHAP. VII.

Of Population.

We have defined political economy, as being the in-

vestigation of the means, by which the greatest number
of men in a given state may participate in the highest de-
gree of physical happiness, so far as it depends on govern-
ment. Two elements, indeed, tnust always be received in

connexion by the legislature; the increase of happiness in

intensity, and the diffusion of it among all classes of subjects.

It is thus that political economy, ^n a great scale, becomes
the theory of beneficence ; and- that every thing whu h
does not in the long run concern the happiness of men
belongs not to this science.

The human race originating in a single family, has mul-
tiplied, and spread itself by degrees over the globe; and
much time was of course required, before it could be
adjusted to the means of subsistence, which different parts

of this globe are capable of supplying. We see this work
of nature repeated in new countries, or in a colony estab-

lished in a desert region. A state which passes from bar-

barisip to a higher stage of civilization, cannot all on a

sudden become covered with as many inhabitants as it

may comfortably support : as the earth has been wasted

several times; as the greater part of its provinces has been
by turns plunged into a state of desolation, to arise from it

slowly afterwards, we have often had the opportunity of

witnessing this spectacle of a growing population. We
are accustomed to consider it as the mark of prosperity

and good government ; and hence our law and constitution

all tend to favour this increase, though to increase the

symptoms of prosperity is very different from increasing

prosperity itself.

Nature has attended to the multiplication of races with

a kind of profusion. Although that of man is among the

slowest in its progress, it may increase, when all circum-
stances are favourable, far more quickly than any of our
observations indicate. When every man has a great in-

terest in bringing up a family, and has the means of doing

so; when all marry, and all as young as nature permits ;
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when they continue to have children till the approaches of

old age, their posterity increases so as very quickly to

occupy all the allotted space. In several countries, in

consequence of the social organization, not above a fourth

part of the individuals marry ; (he rest grow old in celibacy.

Yet this fourth is of itself sufficient to keep up the popula-

tion at the same level. If their brothers and sisters could

also marry with the same advantage, the population would

be quadrupled in a single generation.

Thus, every naiion very soon arrives at the degree of

population which it can attain without changing its social

institutions. It soon arrives at counting as many indi-

viduals as it can maintain with a revenue so limited, and

so distributed. If a great transient calamity, a war, a pis-

tilence, a famine, have left a great void in the population,

should those events be followed by a period of general

security and comfort, this renewing power of human gene-

ration is speedily developed ; and an observer is astonished

to see how few years are required to obliterate all traces

of a scourge, which seemed to have unpeopled the earth.

But, on the other hand, so soon as this term has been

reached, a greater increase of the population is a national

calamity; the earth soon consumes those whom it cannot

feed. The more numerous births are, the more will mor-
tality display its ravages, to maintain constantly the same
level ; and this mortality, the effect of misery and suffering,

is preceded by the lengthened punishment, not of those

who perish only, but of those who have struggled with

them for existence.

In every country, it is essential to know well those dif-

ferent periods of increase, of stagnation and decline, in

order to adapt the laws, and all social institutions, to the

circumstances ; and not, as has too frequently been done,

to hasten, with all our efforts, the destruction we ought
most to fear.

So long as a great part of the country is uncultivated
;

as land proper for liberally rewarding rural labour is cover-

ed only with spontaneous production ; as even the part un-

der tillage is imperfectly worked ; as the soil is not rendered

healthy, the marshes drained, the hills protected against

precipitations, the fields defended against the ruinous foice

of nature; so long as all this is not done merely for want
of hands— it is desirable for the happiness of agriculturists,

and for that of the nation living on their labour, that the

class of cultivators should be increased, and enabled to ac-

complish the task reserved for them.

So long as the objects produced by the industrious arts

are imperfectly supplied to the consumer, or at least as he
cannot procure them except by a sacrifice quite dispro-

portionate to their value ; so long as he is constrained to

furnish himself coarsely by domestic industry, for want of

opportunity to buy furniture, effects, clothes, proper for

his use ; so long as his enjoyments are restricted by the in-

conveniences of all the utensils with which he is obliged to

content himself,—it is desirable that the manufacturing
population increase; since, from the need there is of such
a population, it might evidently live in comfort, and con-
tribute to the enjoyment of other classes.

So long as all hands are in such a degree necessary for

agriculture, and manufactures, or trade which serves them,
that the guardian professions, equally useful to society, aie
badly filled up— it is desirable that population continue to

increase, that so interior order, security of person and pro-
perty, may be belter protected, health belter attended to,

the soul better nourished, the mind more enlightened; and
that society may be externally defended with sufficient

forije, comprehending even the rapid recruitment of a sea

er land army, which consume population.

This population, indeed) whenever it is required, will

quickly be replaced. But it is not enough that it be re-
placed, if it cannot find the niche, to which it is destined.
Sometimes a fertile soil is in vain abundant, and remains
uncultivated. There is no chance of the most numerous
population assembled in its neighbourhood coming to pro-
fit by its resources. This soil has become the properly of
a few families; it is declared indivisible and unalienable;
it will always pass to a single proprietor, according to ihe
order of primogeniiurc. without the capacity either to be
subjected to an emphyteutic lease, or burdened with a
mortgage. The proprietor has not the capital necessary
for its cultivaiion ; he can give no security to such as have
this capital, that will engage them to employ it in his land.
Thus the idle population of Rome in vain calls for labour

;

the waste Campagna cli Roma in vain calls for labourers :

the social organization is bad; and so long as this shall re-
main unchanged, the day-labourer will perish from penury,
on the surface of fields which, for want of cul.ure, are re-
turning to their wild state; and the population, far from
increasing, will diminish.
On the same principle in manufactures, the rich pro-

prietors of Poland will in vain require all the produce of
luxury; the bad condition of the roads, prohibiting every
distant transport, will in vain present superior advantages
to national industry; oppression and serviiude destroy all
energy, all spirit of enterprise in the lower class. Else-
where ruinous monopolies, absurd privileges, afiiighling
advances, ignorance, barbarity, and want of security, will
render the progress ol manufacluies impossible; no capi-
tal will be accumulated to animate iliem. In those cases,
to increase the population will not increase industry. The
births will in vain be doubled, be qiiadru|)Kd, duiing a
certain number of years ; they will not afford an additional
workman, they will only be followed by a proportionablif
quicker mortality. The social organization is bad; so
long as this shall remain unchanged, population cannot
increase.

The guardian population is fed as well as recruited by
the other classes. It is not sufficient thai many children
are born

; unless their parents enjoy a certain degree of
opulence, they can never bring them up to the age of
men; the prince can never make soldiers of them. In
this case, wars by land or sea will devour the population

;

whilst ihey employ only its superfluity, the social organi-
zation is good.

The population is always measured, in the long run, by
the demand for labour. Wherever labour is required, and
a sufficient wage offered, the workmen will arise to earn it.

The population, with its expansive force, will occupy the
place which is found vacant. Subsistence will also arise
for the workmen, or in case of need, be imported. The
same demand which calls a man into existence, will like-
wise recompense the agricultural labour which provides
him with food. If the demand for l.ibour cease, the work-
man will perish, yet not without a struggle, in which not
he alone will suffer, but all his brethren and his rivals.

The subsistence which enabled hiin to Uk, and which
henceforth he cannot pay for, and cannot demand, will in

its turn, cease to be produced. Thus national happiness
rests on the demand for labour, but on a rcguhir and per-
petual demand. For, on the contrary, a demand which is

intermittent, after having formed workmen, condemns
them to suffering and death : it would be far better if ihey
never had existed.

We have seen that the demand for labour, the cause of
production, must be proportional to revenue which sup-
ports consumption; that this revenue, in its turn, origi-
nates in the national wealth, which wealth is formed and
augmented by hi'jour. Thus, in political economy, all
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things arc linked together, we move constantly in a circle,

since each effect becomes a cause in its turn. Yet all

things are progressive, provided that each movement is

adjusted to the rest ; but all stops, all retrogrades, when-

ever one of the movements which ou^ht to be combined

is disordered. AccordinR to the natural march of things,

an augmentation of wealth will produce an augmentation

of revenue ; from this will arise an increase of consump-

iion, next an increase of labour for reproduction, and

therewith of population ; and, finally, this new lalioiir will,

in its turn, increase the national wealth. IJut if, l)y un-

reasonable mcasures,.any one of those operations is hasten-

ed without regard to all the rest, the whole system is

deranged, and the poor are weighed down with sufTer-

ing, instead of the happiness which was anticipated for

them.
The object of society is not fulfilled, so long aslhc coun-

try occupied by this society, presents means of supporting

a new population, of enabling it to live in happiness and

abundance, whilst yet those means are not resorted to.

'I'he multiplication of happiness over the earth, is the

object of Providence; it is stamped in all his works,

and the duty of men in their human society is to co-ope-

rate in it.

The government which, by oppression of its subjects, by

its contempt for justice and order, by the shackles it puts

on agriculture and industry, condenms fertile countries to

he deserts, sins nut against its own subjects alone; its ty-

ranny is a crime against human society, on the whole of

which it inflicts suflering; it weakens its rights over the

country occupied by it, and as it troubles the enjoyments

of all other states, it gives to all others the right of con-

trolling it. All men are mutually necessary to each other.

Jiurope has a double need of the subsistence which it

might procure from Barbary, if this magnificent shore of

Africa were given back to civilization, and from the con-

sumers we should soon find there. The institution of

property is the result of social conventions. In a society

subjected to laws and a regulating government, the in-

terest of each may be implicitly relied on for producing

the advantage of all, because the aberrations of this pri-

vate interest are, in every case of need, limited by public

authority. But, in the great human society formed among
independent nations, there is no law or general govern-

ment to repress the passions of each sovereign: besides,

the interest of those sovereigns is not necessarily conform-

able to that of their subjects; or, to speak more cor-

rectly, the one is contrary to the other, whenever the ob-

ject of the rulers is to maintain their tyranny. Thus re-

spect for the pretended right of property claimed by each

government over its territory, is not referrible to the right

of private properly, and, besides, it cannot be reciprocal.

The same circumstances which cause a tyrannical govern-

ment to impede its own civilization, render it equally in-

capable of respecting that of its neighbours, and submit-

ting to the laws of nations.

But whilst more than three quarters of the habitable

globe are, by flie faults of their governments, deprived of

the inhabitants they should support, we, at the present

day, in almost the whole of Europe, experience the op-

posite calamity, that of not being able to maintain a-super-

abundant population, which surpasses the proportion of

labour required, and which, before dying of poverty, will

diffuse its sufferings over the whole class of such as live

bv the labour of their hands. For our part, we owe this

calamity to the imprudent zeal of our governments. With
us, religious instruction, legislation, social organization,

every thing has tended to produce a population, the exist-

ence of which was not provided for beforehand. The

labour was not adjusted to the ntamber of men ; and, fre-

quently, the same zeal with which it was attempted to

multiply the num!n.r of birihs. wai. aftersvards employed,
in all arts, to diminish the required numberof hands. The
proportion which should subsist in the progress of the

different departments of society has been broken, and the

stilVcrinK has become universal.

Mr. Malihus, the first writer who awakened public at-

teiiiion to this calamity, under which nations have long

suffered, without knowing it, whilst he gave an alarm to

legislators, did not reach the true principles which he
seemed on the road to find. On reading his writings, one
is struck at once with an essential error in his reasoning,

and wiih the importance of the facts to which he appeals.

Such confusion, in a matter to which the happiness of man
is attached, may produce the most fatal consc(|uences. By
rigorously applying principles deficient in accuracy, the

most grievous errors may be committed ; and if, on the

other hand, the error is discovered, there is a risk of

simultaneously rejecting both the observations and the

precepts.

Mr. Malthus established as a principle that the popula-

tion of every country is limited by the quantity of subsist-

ence which that country can furnish. This proposition

is true only when applied to the whole terrestrial globe, or

to a country which has no possibility of trade; in all other

cases, foreign trade modifies it; and, farther, which is

more important, this proposition is but abstractly true,—
true in a manner inapplicable to political economy. Po-

pulation has never reached the limit of subsistence, and
probably it never will. Long before the population can

be arrested by the inability of the country to produce more
food, it is arrested by the inability of the population to

purchase that food, or to labour in producing it.

The whole population of a state, says Mr. Malthus,

may be doubled every twenty-five years; it would thus

follow a geometrical progression : but the labour employ-

ed to meliorate a soil, already in culture, can add to its

produce nothing but quantities continually decreasing.

Admitting that, during the first twenty-five years, the pro-

duce of land has been doubled, during the second we shall

scarcely succeed in compelling it to produce a half more,

then a third more, then a fourth. Thus the progress of

subsistence will not follow the geometrical, but the arith-

metical progression ; and, in the course of two centuries,

whilst the population increases, as the numbers, 1, 2, 4, 8,

1 6, 32, 64, 128, subsistence will increase not faster than the

numbers, 1, 2, 3, 4, 5, 6, 7, 8.

This reasoning, which serves as a basis to the system of

Mr. Malthus, and to which he incessantly appeals, through

the whole course of his book, is completely sophistical.

It opposes the possible increase of the human population,

considered abstractly, and without regarding circum-

stances, to the positive increase of animals and vegetables

in a confined place, under circumstances more and more
unfavourable. They ought not thus to be compared.

Abstractly, the multiplication of food follows a geometri-

cal progression, no less than the multiplication of men.

It follows it only in a much more rapid manner. In a

given space and time, this progression is not followed any

more by the one species than the other. Population is

arrested first, and arrests subsistence in its turn ; when the

obstacle is removed, both begin again to increase, till they

reach a new limit, equally common to both; and the

history of the universe has never yet presented the ex-

ample of a country in which the multiplication of food

could not be mdre rapid than that of the co-existent po-

pulation.

In a slate absolutely savage, men live on the produce of
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hunting and fishing. Tiie fish and the game ate multiplied

like man, in a geometrical progression, but much more
rapid than the one he follows. Man, it is true, hinders

their reproduction by destroying them ; but, on the other

hand, they arrest his ; for it is not certainly among nations

of hunters that the population is doubled every twenty-

five years ; and whenever this destruction is suspended,

the reproduction of game will be much more rapid than

that of men.
The progress of civilization substitutes the pastoral life

for a life of hunting; and the natural .produce of the

ground, better managed, is sufficient for a much more nu-

merous population of men and of animals. The deserts,

which scarcely support five hundred Cherokee hunters,

would be sufficient for ten thousand Tartar shepherds,

with all their Hocks ; the multiplication of the latter is

always much more rapid than that of men ; whilst the pro-

duction of a man requires twenty-five years, that of an ox
requires but five, of a sheep but two, of a hog but one.

The number of oxen may be doubled in six years, that of

sheep in three, that of hogs may be rendered ten times as

great in two years. Whenever a shei)herd gains posses-

sion of a country formerly abandoned to hunting, the mul-
tiplication of his flocks will greatly precede that of his

family ; when, afterwards, one of the two is arrested, the

other will be so too.

But when civilization makes a new step, pastoral na-

tions abandon their flocks for agriculture; and, riistead of
trusting to the natural productions of the vegetable king-
dom, they produce and multiply them by their labours. It

is calculated that thirty families may live on the corn pro-

duced by a piece of ground, which would have supported
only a single family by its produce in cattle. At the time,

therefore, when a nation passes from the pastoral to the agri-

cultural state, it in some sense acquires a country thirty

times as large as the one it foimerly occupied. If the whole
of this country is not cultivated, if even in the most civilized

kingdoms, there remains a vast extent of fertile land still

employed in unprofitable pasturage, it is an evidtui piouf

that other causes than want of subsistence prevent the

development of population.

The multiplication of vegetables follows a geometrical

progression much more rapid still than the multiplication

of cattle. In common tillage, corn increases five-fold in

the course of a year; potatoes ten-fold in the same space
of time. The latter vegetable, to produce a given quan-
tity of food, scarcely requires the tenth part of the ground
which com would occupy. Yet even in the niost popu-
lous countries, men are very far from having planted all

their corn fields with potatoes; from having sown all their

pasturages wiih corn; from having converted into pas-

turage all their woods, all their deserts abandoned to hunt-
ing. Those things are a fund of reserve remaining to

every nation ; and, by means of them, if a new demand for

labour should suddenly cause the population to increase as

rapidly as the nature of man can permit, the multiplication

of food would still precede it.

The demand for labour which the capital of a country
can pay, and not the quantity of lood which that country
can produce, regulates the population. In political eco-
nomy nothing is reckoned a demand but what is accompa-
nied with a suflicient compensation for the thing demand-
ed. If no fault has been committed on the part of go-
Tcrnment, if no dangerous prejudice has been diffused

among the people, very few men will think of marrying,
end burdening their hands with the subsistence of indi-

viduals unable to procure it themselves, till they have first

acquired an establishment. But whenever a new demand
for labour raises their wages, and thus increases their rc-

VoL. XVI.—Part I.

venue, they hasten to satisfy one of the first laws of nature,
and seek in marriage a new source of happiness. If the
rise of wages was but momentary; if, for example, the fa-
vours granted by government suddenly give a great de
velopment to a species of manufacture, which, after its
commencement, cannot be maintained, the workmen,
whose remuneration was double during some time, will
all have married to profit by their opulence ; and then, at
the moment when iheir trade declines, families dispropor-
tionate to the actual demand of labour will be plunged into
the most dreadful wretchedness.

It is those variations in the demand for labour, this sort
of revolution so frequent in the lives of poor artisans, that
gives to the state a superabundant population. Already
brought into the world, that population finds no longer any
room to exist there; it is always ready to be satisfied with
the lowest terms on which it may be permitted to live
There is no condition so hard that men are not found
ready to engage in it voluntarily. In some trades, the
workmen are obliged to live in mud, exposed to continual
nausea^ in others, the labour engenders painful and inevi-
table maladies; several stupify the senses, degrade the
body and the soul; several employ none but children, and
after introducinf into life, abandon to a horrible indigence
the being they have form d. There are callings, in fine,
which public opinion brands with infamy : there are some
which deserve this condemnation. Yet the ranks are al-
ways full

; and a miserable wage, scarce sufficient for ex-
istence, induces men to undergo so many evils. The
reason is, society does not leave them any choice; they
are compelled to be contented with this cruel lot, or not to
live. The duty of governments to succour so much wretch-
edness cannot be doubtful, for they are almost always the
cause of this wretched population's being created ; but,
at the same time they ought not to forget that it is their
part to save from indigence the miserable creatures alrea-
dy in existence, though at the same time discouraging
them from perpetuating their race. Assistance given to
the poor has often done the contrary.

Religious instruction has almost always strongly contri-
buted to destroy the equilibrium between the population
and the demand for labour which is to give it subsistence.
\yhen questions of moral polity are introduced in a reli-
gious system, it almost constantly happens, thRt the cause of
the precept is absolutely separated from the precept itself;
and a rule, which should be modified by circumstances, be-
comes an invariable law. Religions began with the origin
of the human race; and therefore at a time when the ra-
pid progress of population was every where desirable;
their principles have not yet changed, now -vhen the un-
limited iiicrtase of families has given birth only to beings,
of necessity condemned to physical suffering or moral de-
gradation.

A Chinese knows no greater misfortune, no deeper hu-
miliation, than not to leave sons behind him to perform the
funeral honours at his death. In almost all other creeds
the indefinite increase of families has ever been represent-
ed as a blessing of heaven. On the other hand, whilst re-
ligion repressed irregularity of morals, it attached all mo-
rality of conduct to marriage, and washed away, by the
nuptial benediction alone, whatever was reprehensible in

the imprudence of him who inconsiderately contracted the
bonds of paternity. Yet, how important soever purity of
morals may be, the duties of a father towards those whom
he brings into existence areof a still higher order. Children
born but for wretchedness, are also born but for vice. The
happness and the virtue of innocent and defenceless beings
are thus sacrificed beforehand, to satisfy the passions of a
day. The ardour of casuists in preaching up marriage to
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correct a fault ; the imprudciicc'wUli which Ihcy recom-

mend husbands to shut their eyes upon the future, to en-

trust the fate of their children to Providence ; the igno-

rance of social order, which has induced them to erase

chastity from the number of virtues proper in marriage,

are causes which have been incessantly active in destroying

the proportion which naturally would have established it-

self between the population and its means of existing.

The Catholic faiih has sometimes gained credit for its

religious vows; which by forbidding marriage to a certain

number of individuals, seemed to offer some opposition to an

unlimited multiplication of the human species. But those

who consider it thus, certainly do not understand another

very important part of the legislation of casuists, with re-

gard to all that they have named the duties of husbands. Con-

sidering marriage as solely destined for multiplication, they

have made a sin of the very virtues which they enforce on

single persons. This morality is enforced by every con-

fessor on every father and mother of a family. The effects

of it arc powerfully felt in the social organization of Ca-

tholic countries. They are met with even in reformed

churches. *

When fatal prejudices are not honoured ; when a system

of morality contrary to our true duties towards others, and

above all towards those indebted to us for life, is not taught

in the name of the most sacred authority, no wise man
will marry till he is in a condition that affords him sure

means of living, no father of a family will have more children

than he can conveniently maintain.The latter expects that his

children will be satisfied with the lot in which he has lived ;

hence he will wish the rising generation exactly to repre-

sent that which is departing ; he will wish that a son and

a daughter arrived at the age of marriage, should fill the

place of his father and his mother; that his children's

children should fdl his place and his wife's, in their turn

;

his daughter will find in another house exactly the lot

which he will give to the daughter of another house in his

own; and the income which satisfied the fathers will satis-

fy the children.

When once this family is formed, justice and humanity

require that they submit to the same constraints which sin-

gle people undergo. On considering how small is the num-

ber of natural children in every country, it ought to be

admitted that this constraint is sufficiently effectual. In a

country wheVe population cannot increase, where new

places do not exist for new establishments, the father who

has cio-ht children should reckon either that six of his

children will die young, or that three contemporary males

and their contemporary females; or in the following ge-

neration three of his sons and three of his daughters will

not marry on his account. There is no less injustice in the

second calculation than cruelty in the first. If marriage is

sacred ; if it is one great means of attaching men to vir-

tue, and recompensing the chagrins of declining years, by

the growing hopes of allowing an honourable old age to

succeed an active youth, it is not because this institution

renders lawful the pleasures of sense, but because it im-

poses new duties on the father of a family, and returns him

the sweetest recompense in the ties of husband and father.

Religious morality ought therefore to teach men, that

marriage is made for all citizens equally; that it is the ob-

ject towards which they should all direct their efforts; but

that this object has not been attained except so far as they

are able to fulfil their duties towards the beings whom they

call into existence: and after obtaining the happiness of

being fathers, alter renewing their families, and giving

this stay and hope to their declining years, they are no less

obliged to live chastely wi-.h their wives, than single per-

sons with such as do not belong to them.

Self-interest powerfully warns men against this indefinite

multiplication of their families, to which they have been
invited by so fatal a religious error, and no one ought to

be disquieted if this order is observed remissly. In gene-

ral at least three births are required to give two such indi-

viduals as arrive at the age of marriage; and the niches of

population are not so exactly formed, that they cannot by
turns admit a little more and a little less. Only govern-

ment ought to awaken the prudence of citizens deficient in

it, and never to deceive them by hopes of an independent
lot, when this illusory establisliment shall leave them ex-

posed to misery, suffering, and death.

When peasants are proprietors, the agricultural popula-

tion stops of itself, when it has brought about a division of

the land, such that each family is invited to labour, and
may live in comfortable circumstances. This is the case

in almost all the Swiss cantons, wliich follow nothing but

agriculture. When two or more sons are found in one fa-

mily, the younger do not marry till they can find wives

who bring them some property. Till then, they work day-

labour, and live by means of it. But among peasant-cul-

tivators the trade of day-labour does not afford a rank ; and
the workman who has nothing but his limbs, can rarely

find a father imprudent enough to give him his daughter.

When the land, instead of being cultivated by its pro-

prietors, is cultivated by farmers, metayers, day-labourers,

the condition of the latter classes becomes more precari-

ous, and their multiplication is not so necessarily adjusted

to the demand for their labour. They are far worse inform-

ed than the peasant-proprietor, and yet they are called to

perform a much more complicated calculation. Living un-

der the risk of being dismissed at a day's notice from the

land they till, it is less a question with them what this land

will give, than what is their chance of being employed
elsewhere. They calculate probabilities in place of cer-

tainties, and commit themselves to fortune with regard to

what they cannot investigate. They depend on being hap-

py ; they marry much younger; they bring into the world
inany more children, precisely because they know less

distinctly how those children are to be established.

Thus metayers, day-labourers, all peasants depending
on a master, being more imperfectly able to judge of their

situation by themselves, ought to be guided and protected
by government. Landed proprietors wield all the force of
monopoly against them ; whilst day-labourers, acting in

competition with each other, are finally reduced to work
for the most wretched subsistence. Those measures are

wise, therefore, which have been adopted by legislators to

fix the minimum share that should fall to each peasant. It

would, in general, be a beneficent law which should per-

mit no division of a metairie below a certain limit, no re-

duction below a half on the metayer's part. It is a benefi-

cent law which has fixed the peasant's lot in Austria; a
law which should invariably fix the Russian peasant's capi-

tation to his landlord, would be equivalent to an emanci-
pation from serfage, and free from all the convulsions of

such a step. The Russian nation could not, perhaps, re-

ceive a greater benefit from its government. The statute

of Elizabeth, in fine, was wise in prohibiting a cottage from
being built without at least four acres of land being allot-

ted to it. Had this law been executed in England and Ire-

land, no marriage could have happened among day-labour-

ers without a cottage to shelter the family, no cottager

would have been reduced to the last degree of penury.

The industrious population which inhabit towns have
still fewer data than those of the country, for calculating

the lot of the succeeding generation. The workman knows
only that he has lived by his labour; he naturally believes

that his children will do so likewise. How can he jud^e
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of the extent of tlie inaiket, or the general demand for la-

bour in his country, wliilsi the master who employs him is

incessanily mistaken on these points ? Accordingly, this

class, more dependent than any other on ciiances of every

kind for its subsistence, is exactly the class which calcu-

lates those chances least in the formation of a family.

They are the people who marry soonest, produce most

children, and consequently lose most : but they do not

lose their children, till after being themselves exposed to a

competition which deprives them successively of all the

sweets of life.

At the time when all towns were distributed into bodies

«f tradesmen, when a calling could not be exercised till

the applicant had been united to a corporation, a workman
never married till after he had been fiasscd master. A re-

ception into the trade gave him the certainty of being

able to maintain his family; an excessive competition did

rot expose the great mass of the population to the danger

of dying from hunger. Thus, all the institutions created

in the republics of the middle ages, and reproduced in

Queen Elizabeth's statute of apprenticeship, though keen-

ly attacked by A^lam Smith, for establishing a monopoly

contrary to the consumer's interest, may be defended, not

in regard to the increase of riches, but as forming a neces-

sary obstacle to the immoderate increase of population.

Yet because the system we follow has made us experi-

ence a calamity, we ought not to imagine that no escape is

to be found, except by rushing into the opposite extreme. It

is not by the suppression of corporations alone, that we
liave disproportionately increased the manufacturing popu-
lation. It is much more by the inordinate encouragement
which all governments, at the same time, have given to

production without attending to consumption. We have

already pointed out the results of this imprudent struggle,

in regard to the increase of wealth. They have been still

more disastrous in producing and supporting with deceit-

ful hofes a population, which has afterwards been aban-

doned to all the horrors of want.

A state ought, doubtless, to receive with gratitude what-

ever new industry the wants of consumers may developj;

but it also ought to allow the industry which is quitting it

to depart, without any effort to the contrary. When the

profits of a manufacture diminish, new workmen do not

engage in it; former workmen withdraw; and after some
years of suffering, too long and too cruel, by any mode of

treatment, the level is again established. But if the favours

of government keep up the staggering manufacture ; if,

trying to save it, government offers bounties for the disco-

very of any machine which shall spare manual labour, it

\vill prolong suffering, and save the manufacturer only at

the expense of those whom that manufacturer should sup-
port.

The guardian population presents the same species of

suffering in another rank of society. War multiplies the

commissions of officers in the army and navy ; the com-
plicacy of administration multiplies the places of judges
and civil agents of all kinds. Religious zeal multiplies

the places for pastors. AH of them live on pensions with

a certain degree of opulence; none of them knows, or is

able to insure the fund which affords him subsistence.

They reckon on ushering their children into the same
career with themselves; they bring them up, multiply

their families in proportion to their actual opulence, and
blindly repose on the future. Their pension, however,
finishes with their life ; and at death they leave their chil-

dren in a stale of indigence, the suflering of which is

farther aggravated by the possession of a liberal education.

The laws which obstruct the marriage of officers, judges,

clergymen, and generally of all such as live on pensions,

how hard soever those laws may appear at their first es-

tablishment, are justifiable, because they save from po-
verty the class to which its torments would be most
piercing.

But an inordinate increase of population is not the only

cause of this national suffering. The demand for labour
may decrease, and the population continue stationary.

Consumption may be arrested, revenues dissipated, capi-

tal destroyed, and the number of hands formerly occupied
may no longer be able to find a suflRcient employment.
The population immediately follows the revolution of the
capitals destined to support it. As day-labourers arc more
eager to receive even the smallest wage, than merchants
to employ their money, the former are laid under condi-
tions more and more hard, as the demand on the capital

diminishes; and they conclude by contenting themselves
with so miserable a remuneration, as is scarcely sufficient

to maintain them alive. No enjoyment is any longer at-

tached to the existence of this unhappy class; hunger and
suffering stifle in them all the moral affections. When
every hour is a struggle for life, all passions are concen-
trated in selfishness; each forgets the pain of others in

what himself suffers; the sentiments of nature arc blunted ;

a constant, obstinate, uniform labour, debases all the facul-

ties. One blushes for the human species, to see how low
on the scale of degradation it can descend; how much be-

neath the condition of animals it can voluntarily submit to

maintain life ; and, notwithstanding all the benefits of

social order, notwithstanding the advantages which man
has gained from the arts, one is sometimes tempted to exe-

crate the division of labour, and the invention of manu;
factures, on beholding to what extremes of wretched-
ness they have reduced beings created equal with our-

selves.

The misery of the savage hunter, who dies so frequent-

ly of hunger, is not equal to that of millions of families,

whom a manufacturer sometimes dismisses; because at

least there remains to the former all the energy, and all the

intelligence, which he has put to proof during all his life.

When he dies for want of finding game, he yields to a ne-

cessity which nature herself presents, and to which he
knew, from the beginning, he must submit, as to sickness,

or to old age. But the artisan, dismissed from his work-
shop, with his wife and children, has beforehand lost the

strength of his soul and his body; he is still surrounded

with riches ; he still sees beside him, at every step, the

food which he requires; and if society refuses him the la-

bour by which he offers, till his last moment, to purchase

bread, it is men, not nature, that he blames.

Even when persons do not actually die of hunger ; even

when the aids of charity are eagerly administered to all

indigent families, discouragement and suffering produce

their cruel effects on the poor, the diseases of the soul are

communicated to the body, epidemics are multiplied, chil-

dren die in a few months after their birth, and the sup-

pression of labour causes more cruel ravages than the

cruellest war: besides, fatal habits, either of mendicity or

idleness, take root in the population; another course is

given to trade, another direction to fashion, and even after

death has cleared the ranks of workmen, those who remain

are no longer in a condition to support the competition of

foreigners

The causes of diminution in the demand tor labour, of-

ten belong to polity, properly so called, rather than to po-

litical economy. There is, perhaps, none more efficacious

than the loss or diminution of liberty. When a nation

begins to alienate this precious possession, each citizen

thinks himself less secure of his fortune, or the fruits of

his labour ; each abates something of the activity of his
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mind, and his spirit of industry. The virtues which ac-

company labour,—sobriety, constancy, economy,—give

place to the vices of idleness, to intemperance, dissipation,

and forgetfulness of ihe future. Trade, industry, activity,

are regarded with contempt, in a slate where the people

are nothing, whilst all distinctiou, all honours, are reserved

for noble indolence. Favour, intrij^ue, flattery, and all the

arts of courtiers, which debase the soul, are roads to for-

tune, much more sure and rapid than strength of charac-

ter, bold and enterprising activity, or a spirit of specula-

lion. Intriguers are multiplied daily; they regard with

contempt those who follow the only honourable path to

fortune, that in which none makes progress except by his

merit or his labour.

One cause of depopulation is, however, presented,

which lies within the narrowest range of political economy.
The progress of the arts, the progress of industry, and
hence even that of wealth and prosperity, discover econo-
inical methods of producing all the fruits of labour, by
employing a smaller number of workmen. Animals are

substituted for men in almost all the details of agriculture
;

and machines are substituted for men in all the operations

of manufactures. So long as a nation finds within its

reach a market sufficiently extensive to secure for all its

productions a prompt and advantageous circulation, each
of those discoveries is an advantage, because, instead of

diminishing the number of workmen, it augments the mass
of labour and its produce. A nation which happens to

originate discoveries, succeeds, for a long time, in extend-
ing its market in proportion to the number of hands set

^ree by every new invention. It immediately employs
them in augmenting the produce, which the discovery
promises to furnish at a cheaper rate. But a period ar-

rives at last, when the whole civilized world is but one
market, and when new customers cannot be found in new
nations. The demand of the universal market is then a

precise quantity, which the different industrious nations
dispute with each other; if one furnish more, another
must furnish less. The total sale can only be increased
by the progress of general opulence, or because conve-
niences, formerly confined to the rich, are brought within
the reach of the poor.

The invention of the stocking frame, by means of which
one man does as much work as a hundred did before, was
a benefit lor humanity, ordy because, at the same time, the
progress of civilization, of population, and of wealth, in-

creased the number of consumers. New countries adopt-
ed the customs of Europe; and this article of ch-ess, for-

merly reserved for the rich, has now descended to the
poorest classes. Hut if, at the present day, some new dis-
covery should enable us, by a single stocking-frame, to do
the work which ten years ago was done by a hundred, this
discovery would be a national misfortune ; for the number
of consumers can scarcely increase, and it would then be
the number of producers which would be diminished.

This example may show us the general rule : When-
ever a discovery, economizing labour, brings within the
reach of a poorer class what was previously confined to the
rich, it extends the market ; and whilst benefiting under-
takers, and poor consumers, it does no harm to \Yjorktnen.
But when the discovery cannot increase the number of
consumers, though it serves them at a cheaper rate, either
because they are already all furnished, or because the thing
produced can never be useful to them, however low it

may fall,—the discovery becomes a human calamity ; be-
cause it is advantageous but to a certain manufacturer,
and that only at the expense of his brethren ; or it benefits
a single nation, and that only at the expense of others.
This national benefit, if purchased at the expense of

wretchedness and famine to foreign artisans, would not in

itself be much worth coveting ; it is, besides, very far

from being certain. From the progress of communication
between different states, from the skill of manufacturers, a
discovery in one country is imitated in every other before
the former has gained any great profit from it.

It will doubtless be said, that whoever introduces a sav-
ing in any article of his consumption, preserving still the
same revenue, will consume what he saves from the fall of
price in such and such an article, by a new expenditure^
for which he will put in requisition a new labour. But
there never will he any proportion between this new de-
mand and the labour suspended on account of it.

On one hand, consumers make use of goods a little

finer, a little prettier, at the same price. The clothes with
which the poor workman is dressed, are a little superior
in quality, are really worth a little more than those which
covered his father, at the expense of the same part of his

wages. But himself does not perceive this advantage.
Decency, which, according to his station, he is obliged to

consult, leaves him no choice; he must dress like his

equals, without finding more enjoyment; he makes no
saving in this article, he cannot apply it to any other ex-
pense.

On the other hand, the price of goods is not always es-

tablished in direct proportion to the labour they require,
but in a very complicated proportion subsisting between
this annual labour, the circulating capital, and a primary,
unrenev.ed labour, consumed in building the manufactory,
constructing the machinery with expensive and often
foreign materials. Hence, even when a hundred work-
men are dismissed, that the work may be done with one
by means of machinery, the goods are not reduced to the
hundretlih part of their price. The stocking-frame eco-
nomizes work nearly in this proportion, yet it scarcely
produces stockings ten per cent, cheaper than those made
with the needle. Notwithstanding the invention of large
mills for spinning wool, silk, cotton, women continue to

be employed in spinning with the wheel, or even with the
distaff; a certain proof that tlie saving does not exceed ten
per cent. 'i"he same observation may be extended to all

improved manufactures: tliey have never diminished the
price of their produce, except in arithmetical progression,
while they have suspended workmanship in geometrical
progression.

Let us compare this saving in workmanship with the
saving in price, according to the most simple calculation
on the commonest manufacture. A hunched thousand
women, who knit with tiie needle each a hundred pair of
stockings annually, produce ten million pairs; which, at

5s. apiece, would sell at 2,500,000/. : the raw material is

worth a fifth of this. There remains 200,0000 to distri-

bute among 100,000 workmen, or 20/. a-head.

The same work is done at present on theframeby 1000
workmen, and comes in ten per cent, chcajier, at 4s. 6d. a
pair, or 2,250,000/. in all. The nation therefore saves
250,000/. If employed soltlv in woikmanship, this sum
would be sufficient to maintain 12,500 of tlie workers who
have been dismissed. But this is not what happens ; the
consumer, accustomed to buy stockings at 5s. a pair, pays
still the same price; but, by reason of the progress of the
art, he merely wears them a little finer. This progress in

his luxury gives subsistence to a tenth more stocking
Tiianufaciures, that is to a liuiuh-cd more ; to these add
still farther a hundred workmen employed in repairing
the machines, or constructing new ones, and you have
in all 1200 workmen living on the sum which supported
100,000.

The same calculation is applicable to all improved
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manufactures; for the manufacturer, in adopting anew
machine, and dismissing his worl^men, never troubles

himself with inquiring whether he shall make a profit

equal to the diminution of workmanship, but merely

whether he shall be enabled to sell a litilc cheaper than

his rivals. All the workmen of England would l)e turned

to the street, if the manufacturers could employ steam en-

gines in their place, wiih a saving of five ptr cent.

Besides, the improvement of machinery, and the eco-

nomy of human labour, contribute immediately to di-

minish the number of national consumers ; for all the

ruined workmen were consumers. In the country, the in-

troduction of the large farming system has banished from
Great Britain the class of peasant farmers, who laboured

themselves, and yet enjoyed an honest plenty. The popu-

lation has been considerably diminished, but its consump-
tion is reduced still farther than its numbei-. The hinds

perform all sorts of field labour, are limited to the

scantiest necessaries, and give not nearly so much en-

couragement to the industry of towns as the rich peasants

gave before.

A similar change has taken place in the population of
towns. Discoveries in the mechanical arts have always
the remote result of concentrating industry within the

hands of a smaller number of richer merchants. They
enable men to perform with an expensive machine, that is

to say, with great capital, what was formerly performed
with a great labour. They discover the economy which
exists in management on a great scale, the division of

operation, the employment common to a great number of

men at once, of light, fuel, and all the powers of nature.

Thus small merchants, small manufacturers disappear;
and our great undertaker supplies the place of hundreds,
who, all together, perhaps, were not as rich as he. All
together were, however, better consumers than he. His
expensive luxury gives far less encouragement to industry
than the honest plenty of a hundred households, of which
his household supplies the place.
As even new demands made manufactures prosper, the

number of labourers, in spite of the augmented powers of
labour, increases likewise; and such as were dismissed
from the country fouiid still an establishment in manufac-
turing towns, the population of which continued to increase.
But now when at last the market of the universe has been
found sufficiently provided for, and new reductions of work-
men have occurred; when hinds have been dismissed from
the fields, spinners from the manufactories of cotton,
weavers from those of cloth ; when each day a new machine
supplies the place of several families, whilst no new demand
offers them an occupation or a livelihood ; distress has
reached its height, and one might begin to regret the pro-
gress of this civilization, which, by collecting a greater

nuriiber of individuals in the same space of ground, has but
multiplied their wretchedness, whilst in deserts it could at

least but reach a small number of victims. One might
also regret that governments have studied too late, and
neglected too constantly the precepts of a science, which,
teaching the origin of national prosperity, points out be-

forehand its danger, and the causes of its destruction.

ANALECTICAL INDEX.
Chapter Krjf.—Object of Political Eco-

nomy, aud origin of the science, page
39

The olyect of the science ofgovemment
is to increase the happiness of men,
anci to extend that happiness to all

classes, ib.

Civil policy provides for their moral hap-

fiiuess, by liberty, education, aud re*

igion, ib.

Folitic»l Economy provides for the phy-
sical well-being of man, by the ac-
ciinmluion and pieservaiion of
weitlih, ib.

Govfiiinent ooght to hav/' in view the

happiness ot all men, not of any par-

ticular tlass, 40
Wealth and ]K)iml«tion are national ad-

vantages, only in so liar as thty are
consistent: With ilie happiness uf all,

ib.

It is not, however, the equality of ranks,

but the happiness of all rxuks. that

the Itgisiaiui' 'juglii to haw m view,

ib.

Foliti('»l Ecuiiomy is properly the scirnce,

whicb teut.'h,.'s ihe nainrr and cau^^es
' oJ the wealth of nations, ib.

riie Hdiiiinisti-aiioii uf ihe public Ibriuiie

w.is first stiiiliiU iiiulcr the nanie uf
I'lna I !(*•-. ib.

The pi'tui linn i.f private fiTiunes an es-

it^iiii.'l xnri nl juiilue, ib.

But ihe itatiiinHl litrtnne, composed nf the
loriunes ot u!I. «.»>, not -tu ubjui of
speculation wah the uncient plitluso-

pbers, ib.

Kevi>i<;t on in ihc time* of Chailes V. who
dfpri^ed the ; opiilar ni'-gisti-Ht- s,

bruiig'ht lip in buxMtess. of ihi.' adiiiiiii-

sti-ft^ion snd cliavge of fiimnre. ih.

Ruin and- di^tl'l is ol f*\\ the ii'd s r oits

countri^'s. a consequence tif ih*- go-
veinijieiit nncl wais of Char! « V. ii

The uni^i rsal exbaiisiinn of tiM;ince%

show d ihu- imptiitance of pktijiical

economy, ib.

Political ecunomy bt-gfin to be suiditd by
(he niinistir-i orhn«nee, ih.

lirst ideas of amendni'-tit eiUerI»ined by
Sully and Culberr. ib.

Coll)ert having cspecijilly pnuec'ed co'n-

merte, the mercuuule system of

political economy received the name
oi Colbertism, but impnmerly, 41.

Merchants having at their clisposal all the
wealth of the *ttite, attracted ibe at-
tention of governments, ib.

Princes, oftei'ing to merchants the means
of selling dear and buying cheap,
shaied ilu-ir profits, ib.

Origin of the mercantile system ; the
balance of commerce assigned as the
cause of the accumulation of money,
42

Origin of the territorial system, or system
of Economists of Quesiiay, ib.

Quesnay shows that money is not wealth,
ib

He rei>resents commerce as an exchange
of equal values, which cannot enrich
a nation, ib.

Maniifuctures, in his opiTiion, are only an
exchange of the luture against ihe
present, and therefore equally inca-

pable of enriching a nation, ib.

But agriculture s emed to him to give
scope for a new creation, hi the rent
f)t'Ui:(l,and he made it the sole source
of wealtli. ih.

The nsults of the system of the Econo-
mists were diametrically op|)oscd to
(hose of the niercantile sjsiei'.,43

lilts ingenious system was but ill sup-
ported by faets ; for in France none
were presentedto the public, ib,

Origin of the system of Adam Smilh,
founded iipun labour 'and economy,
ib.

Division of the work destined to e:ipbin
ibis SI stem ib.

Chnfitfr Sff^nn'/—Formation and progress
of weilfh. page ib.

Tbe iiiibiviry ol man is tbe source uT his
wetilib ; his ilesires and his wants are
iu employnif iit,ih.

The produce of iMbcitir, preserved and
accuiDulatcd between its creation and
it> consumption, constitutes wealth.
ib.

An isulnted man, master of a desert islanil,

begin-. Iu grow rich only wlun, by
bi^ labriui-. be suIkIucs the aiiiinals

which h« lames, ib.

Then the ground itself to which his la-

bour gives value, 43
At, length his labour will procure him

lodging and clothes, ib.

Evei*j' species of wealth must undergo the
labour which creates, the economy
which accumulates, the consumption
which destro>s, .^4

Labour which pvocures no enjojinent is

useless; and that labour, whose fruits

cannot be accumubted, ist unproduc-
tive, ib.

An unproductive laltour may be very use-

ful, if, uhite it creates no^wealth, it

secures and renders wealth tit for

eojoyinent, ib.

By paying a wage for useless or unproduc-
tive labour, we do not change its na-
ture, we but change the person who
loses the first, and who cannot accu-
mulate the second, ib.

Exchanges in society increase tlie pro-
ductive ptiwers of labour, and nmlii-
ply the enjoyments which wealth pro-
cures, ib.

Exchange can t-.ike |)lHce only M'lien each
of the two contraciing parries fimls

more &M antage in purchasing the
Commodity wanted, than in making it

for himstlt, ib.

Each discovering that he did w>ll wbat
he did frequently, ill what he ilid

rarely, tnidts were di\ifl<d. ib.

Much more work wws Hccnmplisi'ed after

the division of iratles but also much
more was required afier their perfec-

tion. -1

5

All work b.'ing produced prior fo ron-

suniininn, \\w prmluctioii uf .ill is re-

gulated by the con-iuu.plion ofall, ib.

The iou<>nriiption of an indii ifliuil, and
that oi the society of w hirh he (iirms

a part, should be proportional to their

reitnue. ib.

Distiuciiuu between the funds of con-
suniption destined for imn<e<!iate use,
And tbe capital destined for repro-
duction, ib.

The master who hires workmen, is in the
condition of the huslwnd.nan who
sows the ground;. the wage is com*
posetl of the goods consuuied for re*

piuductioo wiih interest, ib.

The husbandman divides his crop between
his expenses, his permanent advancesi
and his se^d,45

Permanent advances for any |>rnduclive
labour eonstmite fixed ciipital, 4(j

Annual advances, which are consumed
for the purpose of reproduction with
interest, constitute circulating capi'
lal. ib.

Reproduction necessarily limited by con-
sumption, ih.

The ttinds of consumption comprehend,
not only domestic ptovisions, but all

the funds of those who lend out arti-

cles to hire, ami part of the funds of
retail dealers, ib.

The national revenue consists of the whole
vnlueby which the reproduction sur-

passes the consumption that produced
it. ib.

Some ftcfpiire a right to tln-ir part of the
national revenue by an itnimal labour,
others by the prolonged cHeci of an
antecedent labour, ib.

By a c.rcular concatenation production
regulates revenue, revenue coiituni[v
tion. atxl ronsuuiption rcgidutes pro-
duction, -17

Nations may be ruined either by consum-
ing too much or by consuming too
little, ib

Consumption, which, instead of being an
expense. K'^es moienieut to new la*

hour, complicates the proportion be-
tween production iiid comuniption
without destroying it, ib.

Money did not create wealth, it only
(acilitaied the operations of tra(Ie,ib.

The precioui metals, equally sougfit after
by all men, at length came to repre-
sent every species of wealth, ib.

New activity given to exchanges by the
invention of money, ib.

Each eM'hnnge being advantageous for

the two conlraciiiig parlies, aiigmeiiU
the mass of natio)ia[ eujoytuent. ib.

Distribution of revenue aiiong tbe claiiCS
of society by agriculture, 48

— bj- luanuffictures, ib,
.1 hy trade, ib.

I'unnaiion of a guan)i»n population, and
the manner in which it is paid from
the revenue of others, ib.
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Payneut orihwe wlio proOuce mcnul t-R-

juymentft. 43

Payment ol' iLote who take care uf iho

pcnoDif noi the wealUi ut'tuen, ib.

Chapter Third.^Oi Territorial M'calih,

l»«Bc **
^

IiDiMiriancc of the wealth aruiug from

litid.aiiJ of Uie class who create tun

Hcalili. 4il|

DiviMon of ilie fniiii of tUe carlh destineU

to com|M mnte for the li\cU capiul,

tUf circ'ilniiiip capital, and the labour

Mliirh Wm np'tliict-d them, 49
I he net i>i('Juie beloii?* only to a smffh^

c!jsi, ilii- raw jiruducc ii diviUt-d

ainoni^ all ctanc*. and pioperly con-

»titnu« iht'iiHti'tit'l iiitertst, ib.

mciimtM a supt i-nbundant popiilalwi

ubmil* to V ork lor such low wft^e»»

that iIh- aiipniiuiaiioit of raw orwduce

ci.a'Li to Iji- a si^uof pn«p< riiy.ib. _
the fuliivatinu oi imtiutuiI lalth i»

carrtei] on h\ permanent contract*, ib,

Sute of harhanim when men i!»r<* uoi

trust their labour to the p^ond. ib.

>"inl invtitmcnt tntrustc*! t»> the acricub

iiiritt to the grmjnd, nji extending

beyond a year, ib-

Absohiie confidence of tivdiied nanons,

amonc w?iom Isnd U regarded as

ihc surest of all kinds of wtalih;

|:evn»3iienc labours lo increase its

\alue, ib.

It is not the ..piilcnce of a few projjrietor^,

but the comfort of nil the agricultural

clai». that indii-au s ihe best system of

rural cultivation, ib.

ratTiaithal Cultivation by tlic labour

of tlic proi>iittor and of his faniil>

j

Condition of the slaves tolerable ^\hen

ihey laboured along with tluir n»a*-

ler», so

StrvUe cuUivf::ion by tlie labours of slaves,

and inspectors, ib.

Absolute change in iheconditioii of slaves,

when their masters ceaved to work. ib.

Depopulalion and decline of agiieillture

in Italy, by the servile cultivation, ib.

Servile cultivation of the colonics of the

Mexican Gulf, ib.

The invasion* of the Rarbarians bettered

the condition of the peasants, whom
tiic landlord now required for soldiers,

ib.

'i hree systems invented during the middle^

ages for cxaltinij the condition of

slnves atul i-uUivaiors,—cultivation for

half produce, corvtes and capitation,

ib.

CuUivation J'^r W/ proiluce, or, cultivauoQ

by metoyers, one of the happiest in-

vculions uf the middle ages, ib.

Great progi^ess ot agriculture among the
metayers. 51

If the metayer is uot protected by the

legislature, proiuietors exercising a
kind of monopoly will reduce the cul-

tivator to be satis6ed with less thaa
his half ib.

Cultivation by ccrv^es much less advanta.
geuus fur the peasant and his lord, ib.

It is also founded upon an equal division of

labour and ot land, but the peasant
takes no interest in the labour which
he peiCorms.ib.

The cultivator pro'ected by law in Austria

and the corvees changed into an in-

variable service. 52

Stability of the Austiian monarchy at-

tributed to the happj condition of the
peasantry, ib.

CuiuTCfion by cafi'taiion. It iniUcates a
country half \*a.te, where the handi
are nut sufficient to cultivate the
ground, ib-

Capiiation most frequently jolni-d to ser-

vitude of the s. il, ib.

In Russia, wheiv the rate of capitation

has not been changed, serfs have
enrieheil ihera^elvpt ib.

CuUivQiion by farm lease. It is impossible

immediately after the abolition of
slaveiT, for it supposes a class of agri-

eulturnts already rich, ib

Change in the condition of firmers, who
ffom simple labourers, became specu-

lators in agriculture, ib,

formation of a new class of cultivators

who I'/itiourfor the farmers, ib.

Wretclied contlilion of these hindi, 53
"" The nio*t numerous and the most im-

pornni class »f the population is thus

reduced to the most degraded state,

ib.

Political convulsions frnm th:s bad organi*

zition of society ; ^tate of Irelsntl. ib.

Advantages and disadvantages of farm
teases ftkF the proprietor, ib

Farm-lea«cs tend to save manual labour
and diminish population, ib.

Progress of the class of peasants in France ;

pirtiealar contra cu. ib.

CultivaiioH */ eni/'l"jieuti( Untr. Its great

advantages in encuumgnig an improv-

ed ci.ltivutiun, 54

But the etoph)Uusii whiili »uiis the cul-

t.xatxr, and the counuy itielf.does nut

suit the proprietor, ib.

The national murest kometiinef require*

thnt pntperi> shall pas» into hands
likily to 'uake a txtter use of it, ili.

It is esieutially ncces.ary ihat ilie jiro-

preiurs uf laud posst»s also moveable
capital, itk

Almou all legislators have divcour.'ged

euliivaioi-i from making pemmnent
advan>:es on land. ib.

Il concerns ihc nation that o^ery l'r»>I'"*v:

tor H hi) ruins himst IfshnH sell his land

rather than tf\hauit it; but means
have been ailupted lo prevei:t him, ib.

The still more fatal Uws of entail invent-

ttl through lamily pride, 55

Entail gives the pruprlctor an iu'erest

eoninury to that of In* own pi-ojici-ty,

and to tnat of liie public, ib

C/tnyer Fourt:>.—OC Commercial Wealth,

l>age 55
Commercial we:»!ih comprehends every

thing which iR-coines the object of

r\chdne^- to satisfy the w;n»lsofmea,

ib.

The isolated man laboured for his own
wants; in society eeeh individual

labours for ilie wants of all, ib.

Not knowing the^e wants precisely, the

propoitifiii IxtiVeeniiis labour and the

demand f«ir that labour might be ill

nndersiood, ib.

Kmni'lcd^e cJ'Jic mnrke', or of the number,

the tastes, the expenditure, and the

revenues of consumei-s, ouget to re-

gulat* the I ibuur of the producer, ib.

A comi>arisoo of the purcliaser's piice wnh
Uie buyer's price, is 8ufii<;ient to guide

the latter, and to make him know the

market, ib.

Tie proiiutcr's price compreh.nds the

remuneration of all his labours, and
Oie interest of the capitals which have

contributed to the production, 56

Although the proiliicer cannot obtain this

price, he often finds it difficult to

diminish his production, ib.

T/ie huyer^s /jt-re established by compe-
tition, on the least expensivL* mode of

supplying tlie thing required, ib.

Produttioli being limited by consumpiion,

the lii-st object of the i>i-oducer is to

eMend his sale, that he may augment
his labour, ib.

He succeeds in this, 1st, by a saving in his

labour. v\ hich enables him to undersell

his brethren, ib.

There is not always a national advantage

in underselling even foreigners, ib-

2dly, By lowering the price, and so offei^
"
ing the thing produced to a new class

ofconsumers, ib.

3dly, Bv the incrcaiC of population and
national wealth, which afibid new
consumers at the same price, ib.

But it is the diffosiun of wealth, not

its accumulauon, which augments
consumption, ib.

The accumulation of cwpltals whif^h m-
creases great manufactures, excludes

their products from consumption, ib.

4thly, by the progress of civilization,

comfort, security, and happiness

among barb *ruus nations, 57

The profit of trade increases, either by
producing cheaper, or by selling

dearer, ib.

Manufacturers produce cheaper, 1st. by
the low price of workmanship, which,

if it is not an effect of supenority m
climate, b a national calamity, ib.

3dly, By the low price of interest, and
ilie abundance of capitals, employed
as income by the capiialists, ib.

3dly, By the increasing division of labour,

which makes each opei'ation be per-

formed more easily and more rapidly,

lb.

But this advantage is often purchased at

the expense of the intelligence and
morality of the hnmHii species, ib

4lhly. By the employment of machines in

place of men, which is not-<leiir:ible,

except when men discharged can find

a new employment, ib.

5thly, By the application of science to the
arts, which furnishes new raw ma-
terliils, and produces better work, 58

Cthly, By the advantages of climate, soil,

exposure, national character peculiar
to the ilitferent countries of the earth,
ib.

Governments have likewise attempted to
assist commerce, by giving it the
means of producing cheap and selling

de^r, ib.

Artificial means of producing cheap, 1st,

prohibition to o-port the raw material

sarrifite of uue class uf pniduccn t«

a nil tiler, ib.

2dl}, fixation or suppression of intert-at;

sacrifice ol c^piialiiti, ib.

3dly, Knacting law* to lower the wages of

Libour; sacniice of the uurking clats,

it>.

Expedients invented by governments to

nisiit the merchant m »e)liiie dear. ib.

1st, Regillutioni of apprenticeships, and

corponit on*. «hi. h gave a iiiono|)oly

to merchant* against consumers and
against ^ucli hs ui.h to labour, ib.

2dly, Monopolies granted to trading com-
panies. 5'.>

3dly, Monopoly of the interior market
given to the national producers by
the impoiition of heavy dutif s, ib.

Prodigious encouragcmenr which it give*

to nascent munufactureH, ib.

It is unavailing, or even hurtful, to manu-
factures destined for exiMtrution. ib.

Emulation of all govennnents, to esiabliih

niaiiulaeiurei every r here, ib.

Forniaiion of new manufactures no longer

determined by the wants of the

market, ib.

Excess of pi-odiiction has caused an in>

mense toss of capital in trade, ib.

It has produced a manufacturing popula-

tion which lan no lunger find em-
ployment, f-0

Hence governments, contrary to the spirit

of trade, have endeavoured lo iiulatc

themselves, and be luffieieni for them-
selves, ib.

Ileal advantages of a near trade for the

rapid circulation ofcapital, ib.

But a neighbouring foreigner n better than

a distant coun(r>'man. ib.

The system ol the isolation ofnations is a

barbarous system, lb,

4'.hly, Monoiwly obtained in a foreign

country by a treaty ofcommerce, ib.

5tlily, Monopoly obtained in a new coun-

try by the loundaiion ot a colony, ib.

6il»Iy, Bounties and restitution of taxes

upon exp<»r'-ation. f^l

Moral encouragement which government
may give to iratle, ib.

Merchaiiiile capital may be suddenly aug-

mented by ail the savings of the rich,

ib.

The torpor of a nation can sometime*
be thrown ofionly by example, ib.

Good government is the most effectual

encouragement to trade, ib.

Chapter Fifth.—Ot Moner, page 61

Th a escliange of all values Is made by

money ; it faciliutt-j exchanges, and

serves to memure them, 62

It is also thtJ pledge of values, of which

it is the sigTi. It stands for them, be,

cai.8eit represents the labour require

ed in producing them, ib.

Money is wanted, nut for its own sake,

but as being a sign of the values which
are transmitted by wages, sales, and
loans, ib

It is if* fact a common and almost invari-

able unity, and is thus fitted to be the

measure of alt values, ib.

Almost universal errors reganling money,
which has been continually confound-

ed with capii:il, ib.

1st, In times ot scarcity, it is always said,

that money, not provision, is want-
ing, ib.

The monty which then seems to be want-

ing is wages or a capital ready to com-
mand a new labour, without which

this labour cannot be accomplished,

ib.

This money comes to the merchant by the

exchange ot" his merchandise against

the revenue of corosnmer^, ib.

Money is only the sign of the wages, rent,

and income ; ;ill three are in fact com-
posed of things material and consti*

mable, 63

2dly, The augmentation of capital, and
not tliat of money, augments the

quantity of labour, ib.

The capital and income of the producer

does not in reality consist in money,
but in the merchandise which he pro-

duces, ib.

His customers may receive their revenue

in money or in kind; so long at they

are not richer, they will not purchase

more from him, ilx

3dly, The lending of capital, and not of

the mon>y which represents it, gives

a right to interest or part of its pro-

duce, ib.

The prohibition of usury by theologians

would be well founded, were the bor-

rower prevented from putting il to

profit, ib.

Ko good can !«? done to a cotintry by mu!«

tiplving the sign and not the thnig

signified. Money decreases in value

as it becomes more abundant ovfr

the whole market, ib.

4tbly, CumpciiiKiO among the lenders •(
cipital, and not the abundance ti'

money. rcRuUles the rate of lutervst,

04
How a merchant or a nation may prO"

cure money, without becoming more
wealthy, or incn-asing their capital.

ib.

The imporution of nioney lowers the rate

of interest, only in so far as the mo-
ney imported is at the same time AD
importation of capital, ib.

itldy. The proilncttnn of prceious me-
tals by mines does not necessarily en-
rich a nation, ib.

Otbly. The hoanling up of money by the
sovereign does not necessarily ira-

puveriin a nation, ib.

7thly, Error in creating a fictitious mouc;
10 .epresem gold, ib.

PriiKiple ot bonks; in' what way the

trade of Lyons spared money by vire-

mem, t>5

Bank^ vv here the viremtns were rc^stereil

in books. i!>.

Note blinks, where each himself made hi.*

odd payments itnd his virement, ib.

Pfolits of baniis. They receive the inte-

rest of what iliey promise to pay as

if they had in reality paid it. ib

Banks pushini* their notes into circula-

tion by discount, seemed to create

capital wbich iliey hud not, ib.

SUily, Krror winch avsigns to credit •
creative power, whilit it only bor-

rows to lend. Paper money, ibt

Paper money supplies the place of pre-

existing coin, and borrows its value,

ib.

Necessary equation between money and
the numerical value of the wraltk
which it causes to circulate divided

by the rapidity of its circulation, ib.

9thly, Ei*ror of those who believe money
to be renewed by a comniercial Ika-

lance ; this balance destroyed by
tales on credit, 66

AVithout sales on credit all commercial
balances would be ei|Uiil, ib.

The whole value of paper money is

never greater than the whole raltic

of tht^- pre t-si^ting coin which il sup-
plies the place ol', ib-

Chapter Sr.rth.—OC Taxation, page 66
In the establiOiment of taxes, the objec:

is not how to <fo good, but to do the
least possible evil, ib.

The distmction of direct and indirect

taxes is foundi-d on the errorof the

Economist, who maintairied tliat

e»ery kind of revenue arises tiront

land. ib.

It is just that the tax be proportionate to

the fortune, and lo the nature of the

property, the protection f which is

the most expensive to govt;rnroent, ib.

If it were an object to t-staijlish only one
tax, it would be necessary to propor-

tion that tax to the revenue, but its

establishment would always be *exa«
tiotis, ib.

The essential properties of a Ux are
equality, economy in levying it, a
convenient time for its payment, «
resjiect for the liberty of the contri-

butors, 67
Taxes niay with equal justice be propor.

tioned to iiicomi- orto ex|>endiiure, ib-

The income most easily reached by taxes

is that of immoveables, ib

Levying of taxes in kind; tithes, theii

apparent equaliiy and simplicity, ib.

Real ineqalitv of tithes acconling to the

fertility of the so.l, and the goodness

of the ve«r, ib.

Obstaclrs which tithes preient to all ex-

pensive kinds of cultivation, and to

all improvements of the ground, ib.

Land tax, its real equality ; but acting on
a single class, io.

It would be quite as just to tax the re-

venue ot e.Tpitals ; but by attempting

to tomeat them, they sfould be dr ven
from the country, ib

It is still moreim.ossible to come at the

revenue of trade and manufactures, 67

The largest revenues of the state is the

labour of the poor ; their number
compensates it» smaliness ; but it can-

not be taxed directly without impoli-

cy and cruelty, ib

The impossibility of coming at the greater

part of revenues, has foreed govern-

ment to tax expenses on consump-

tion, ib.

The tax on consumption would be equable

if it were possible to tax every ex-

pense equally, 68

But a tax on domestic industry would be

oppressive; one on provision* v*oulA

be cruel; one on goods for exportation

ruinous, ib.
. . -,,

It can never be predicted who wtll pay the
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tax on coBtumptioii, louietiaif* it is

he who employs the consumer, lb.

An exci'H of taxes on consumpiinn would
raise the price of every ihing, and
ruin all kiudi of industry, ib.

Taxes on a single object of consumption,
are nearly tqui>.Hlom lo a capitation,

because the consuniption of an indi-

Tidual being limited by hi* physical

wants. IS bv no means in proportion

to his vieuhli, ib.

Fourfold divison of ,. axes on consumption;
eoAc//f, witli monopoly ; customs tin

foreign product; excise on domestic
industry ; and tolls on agricultural

produce, 6^'

Hosls of tax gatherers, ineciualily and la-

pid increasf of liauds, ib.

Other taxes vhiih aif not proportioned.

eiihiT to the income or to the ex-

ptiidiiure. ib.

Among the good qualities of governments,
tconomj one of the most essential to

the hnppiness of ibe people, ib.

Invention of loans fatal, because they be-
come subservient to the violence of
politiciil pnssions, ib

By multiplying the nie."ins of defence for

one people, you multiply the means
of oppression for another, ib.

Sophisms which have represenirJ the
public funds at a son of wealth suU
existing, 70

The public funds are the im8ginar>- ca-

pital which represents that portion of
the annual revenue set apart for pay-
ing the dt-bt, ib.

Public and private credit are no part of
national wealth : if all public and pri-

vate debts were abolished in a day,

the nation v^otiM neiilier be richer
nor jKiorer, ib.

By iHirrowing we pledge for the payment
of the debt, a revenue which perhaps
may never Ix produced, ib.

We arrive at length at a crisis, when
bankruptcy becomes inevitable, ib-

Chapter Seventh.—Of Population, page 70

Increase of popuUtion appears at hrsta
sign of prosperity, ib.

Hun<Hn population may be multiplied with
extreme rapidity, ib.

Thus every nation soon arrives at the de-

gree ol" population which it can sup-

port upon its revenue, 71

In what cases agriculture, the arts, the

guanlian professions, require more
hands, ib.

But the pu)>ulation docs not always find

the nuhe for which it is destined, ib.

Agriculture and the aits under a bud social

orgnnization, msiy need hands with-

out being able to employ ihim. ib.

The dimaiid for labour in rei>ii-n for a
sufficient wage, always regulates po-

pulation, ih:

Each effect becomes a cause in its turn,

and the progress of wealth, of labour,

and of pojiulation, are regular and
reciprocal, ib.

Each nation in regard to others, has ilie

right to require that no government
"I'llI oppose any obstacle to the pro-
gress of its subjects, because all have
need of the iii-nsperity of each. ib.

But an excessive increacf of population is

a national calamity, ib.

Important observations and errors of Mai-
thus on popafation, ib.

Population is not liraitcd hy luhstiteace.

Its progress is always arresteil long be-

fore having reached this limit, ib.

It is not true that population inert ases in

a genmeiriciil progression, and sub'

sistenct in ati arithmetical one, ib

Malihtis coniparei the one consitlered al>-

stractly, »nd the other as lubjected to

certniu obstacles, ib.

Geometrical progression in tlie increase of
game, ot flni-ks, of crops, 73

There remains in all countries a qtiantity
of land in reserve, capable of produ-
cing much more, whenever the in-

crease of population shall rt ^luire it, ib

How the increase of \iojMilatii)n stous
when labour is m> longer reciuired. in.

Misery of the poor populatmn, wlic-n there
is a great variation in the demand for

Libuur, ib.

Betigious instruction has encouraged po-

pulation, when it ought to have done
the contrary', ib.

Essential duty of fathers not to multiply a
family which iluy must expose t*>

misery and vice, ib.

Great error in regarding marviage as a
total dispensation from ehastiiy, 74

He who has too many chddren, is un.itist

and cruel towarda his contemporaries

and his posterity, ib.

Only three births from each marrlnge are-

necessary for keeping up families, il'.

The population of peasant proprietors

stops of itself, tthen the lund is sub-

divided to a certain degree, ib.

Farmers and day labourers cannot judge
belorehand of the fate they ate leav.

ing to their children, ib.

Wise laws, while protecting the pcasanf,

put limits to pop'tlation. th.

The improvidence of day lahonirn with
regan! lo tho fate of their fami-
lies, i^ n necmsaiy consequence of
their uncertainty, as to the future de-
mand for labour, ih.

Corporations ffrrmerly put limits to the in-

crease of theintliistiioiis popuhition,75
Imprudent struggle to establish manufac-

turei has called into existence a po-

pulation which cannot find employ-
ment, ih.

Wrethedness of those who bring up a fa-

mily while living on a pension, ib.

Sufferings which the population endure
when the demand for labour diminisli*

es. ib.

Miserj- of the savage is not equal lo ihflC

of the poor man without employment
in eiviii/.ed soeieiy, ib.

Grand cause of the chminuiion of labour
is the loss of litjcrty, ib.

Diminution of the demand for labor by the
substitution of machines Ifir men, 76

A di Cover) in meehauics is nscful, vitly in
so far as it extends the market lijrthe
thin^ produced, ib.

The savnig to the consumer is frequently
for him an imperceptible qmiitity,
whilst the diminution of labour may
be immense, ib.

The saving of workmen on the stocking
trade causes the itisiuissal nf yy,00O
workmen in the 100,000, whilst the
saving of the ennsuiner employs nut
more than 200 of them, ib.

The cm|)!oyment of machines diminishes
the coiisirniption by annihllatiii;; one
class of consumers. 77

Many simultaneous discoveries in mis
chanics might rtduceUie popnIaii«/i
to despnir. ib.

POL p o M
POLO MARCO, or Mark Paul. See the arlicle

Geography.
POLYBIUS, a celebrated Greek historian, was born at

Megalopolis, in Arcadia, about the year 203 before Christ.

He was the son of Lycortas, a praetor of the Achcan re-

public. Having been educated as a statesman and a sol-

dier, he was one of the deputies sent to negotiate with

Ptolemy Epiphanes. He obtained great distinction while

fighting against the Romans in Macedonia, and, when
Perseus had been conquered, he was taken to Rome as a

prisoner of war. His bravery and learning were, fortu-

nately for himself, well known and highly appreciated, and
he received great kindness from Scipio and Fabius. After
seventeen years absence from his native country, he was
permitted to return with his fellow prisoners ; but, dread-

ing to witness the humiliation of his native land, he ac-

companied Scipio Emilianus into Africa, and was present

at the taking of Carthage and Numantia. Upon the death
of Scipio he returned to Megalopolis, where he spent
the remainder of his life, amidst the gratitude and esteem
of his countrymen. In consequence of a fall from his

horse, he died at the age of eighty two.
A great part of the leisure of Polybius was occupied in

the composition of a history, commencing at the second
Punic war, and terminating with the subversion of the
Macedonian kingdom, a space of fifty three years. It was
contained in thirty eight books; and two introductory ones,
containing an epitome of Roman history, from the taking
of Rome by the Gauls. The first five books only of this

•work remain entire with large fragments of the next twelve.
Though the st\le is not good, the work has been admired
for its accuracy and fidelity. The best editions are, that of
Cassaubon, Paris, 1609, folio; of Gronovius, 3 vols. 8vo.
Amsterdam, 1670; and of Schwevghauser, 7 vols. 3vo.
Leipsic, 1785.

POLYGAMY, from woAi/5, many, and ya/^ia lo marry,
a the name used to designate the custom of marrying

more than one wife. This custom is pioliibiied in alt

Christian countries. It was permitted among the Jews;
and it exists among the Mahometans and all the various
religious sects that have prevailed in Asia.
POLYGON. See Geometry.
POLYGRAPH, from ^roAu?, 7)iany, and y^x(pu, to write,

is the name given to a machine for taking several copies
of a piece of writing at once.
POLYNESIA is a name given by various authors, and

adopted by Pinkerton, to the extensive tract of Asiatic
Islands in the Pacific Ocean lying between the meridians
of 130° east and 120° west long, and between 25° north
and 32° south lat. These islands may be arranged as fol-

lows.

I^' THE NORTHERN HEMISPHERE.

1. The Pelno Islands, already described in this work.
2. The Ladrones, or Marian Isles, described in this

work.
3. The Caroline Islands, or New Philippine Islands-

These islands, discovered by the Spaniards in 1616, were
named after their sovereign Charls II. They are about
150 in number, and very populous, with the exception of
three, which are uninhabited. Hogolen is the largest, be-

ing about 90 miles long, and 40 broad. Yap, on the
western extremity of the chain, is only about one thiid of
this size. An account of these islands, and of the inhabi-

tants by Cantova, will be found in the Hiatoire Generals
des Voyages, tom. XV. p. 81,

4. The Sandwich Islands.

IN THE SOUTHERN HEMISPHERE.

1. The Marquesas, described in this work.
2. The Society Islands.

3. The Friendly Islands, described in this work.
POLYTHEISM. See Mystery and Mytholog.t,
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I'OMKGRANATE. See Horticulture.
POMl.HANIA. See Pulssiv and Sweden.
POMONA IsLA.vi'. See the aiiiclc OuKNEY Islands,

PO.Ml'l'.II, or Pom/H-ium, an ancient city of Naples, is

said to have derived its name from the triumphant pomp in

which Hercules led his captives along the coast after he

conquered Spain. It was partly destroyed by an earth-

quake in A. D. 63, and afierwards rebuilt ; but in A. D. 79,

it was conipletely buried by another eruption from Mount
Vesuvius, and the same one which destroyed Herculune-

um.
Till the middle of the 18th century the very name of

the town had been almost forgotten ; but a spirit of re-

search having been at that time excited respesting Ilercu-

laneum and Pompeii, great and curious discoveries have

been made respecting both these ancient towns.

As Pompeii seems to have been destroyed by a shower

of ashes, the excavations were more easily eftected than

at Herculancum, which was covered with lava, and con-

sequently a greater progress has been made in clearing out

the public buildings.

On entering the city, the attention of the traveller is

first arrested by the remains of ancient barracks, which

had been the quarters of a legion of Roman soldiers. Be-
hind these barracks are two theatres, one small, and sup-

posed 10 have been covered, and the other large ; but both

of them were lined with marble, finely paved, and every

vay highly finished. They were nearly entire when they

•were first discovered; but though all their decorations have

been removed, they still retain their characteristic features.

Their form is exactly the same as that of the Teatro Olim-

pico of Palladio at Verona, having, like that theatre, a

narrower proscenium and three entrances of different sizes

from the scenery behind to the stage.

A temple of Isis stands behind the little theatre, and oc-

cupies an angular space between two streets. Various

statues of Venus, Priapus, &c. were found in niches of

this temple; but they have been transported, along with

^^he furniture, marble, and pictures, to Portici.

Behind this temple, and on one side of it, is a court

surrounded with a portico, and supported with sixteen

Doric columns. A sort of pulpit which exists on one

side of it has given rise to the opinion that it had been the

place of meeting of some public assemby. There is also

here another court, with a similar portico, surmounted by

more than 60 stone pillars of the Doric order, but border-

ing, in their proportion, on the Tuscan. This court com-
municates with the grand portico of the theatre; and near

it are strewed several fragments of columns of a much
larger size, and of a much bolder proportion, which may
perhaps have belonged to the temple of Neptune, and may
have been thrown into their present situation by the earth-

quake of A. I). 63. The street, which extends from the

neighbourhood of the soldiers' barracks, is only about
(hirteen feet wide. It is paved with large stones, which
are not of a square shape, but are fitted to each other in

their original form. On each side are foot pavements
nearly three feet wide, and elevated two feet above the

middle pavement, which is marked by two deep rents or

furrows, which prove that the carriages always kept the

same line, and that there was not room for two.

On both sides of the street the houses stand quite in

contact with each other, as in modern times. They are

nearly of the same height and dimensions, being similarly

paved and painted. They seem also to have had shops of

different kinds. The houses, which are all on a small

scale, consist generally of one, but sometimes of two sto-

ries. The principal apartments are always behind, sur-

rounding a court, with a small piazza about it, and having
a cistern of marble in its centre.

An edifice, supposed to be the house of Sallust, has an
unusually showy appearance. The rooms are painted with

the figures of gods and goddesses, and the floors decorated
with marbles and mosaic pavements. In another house,
which is large, but less sumptuous in its ornaments, many
of the domestic utensils have been preserved, and the

kitchen and the offices are under ground. Two houses
had glass windows; but in others shutters only were used.

The decorations are principally basso relievos in stucco,

and paintings in medallions.

In the main street, which passes in front of the temple
of Isis, the portico of the theatre has been discovered;

and near the same spot, ten feel below the level of the

street, was found a human skeleton, and immediately be-

neath it a large collection of gold and silver medals in the

finest state of preservation, and chiefly belonging to the

reign of Domiiian.
Beneath a superb portic", in the street of the tombs, a

number of skeletons h-^ve been discovered; among which

are those of a female and several children. Among the

bones were found several ear-rings and three finger-rings.

Among the vases which were discovered, there were two

full of water, and having ti small quantity of water at the

bottom. The water was limpid and tasteless in the one;
but in the other it was of a brownish tinge, and had the

taste of ley.

One of the most curious and most completeobjects that

has yet been discovered at Pompeii, is a villa at a little dis-

tance from the town. It consists of three courts. In the first

and largest of them is a pond, having in the centre an tcdi-

cula, or little temple. There are numerous apartments of

every description, which are paved with mosaic, and have
their walls decorated with paintings, in a very superior

style. The baths in this villa seem to have been objects of

particular care.

A public edifice is said to have been recently discovered

near the forum of Pompeii. It is supposed to be the Chal-

cidicum, and it has an inscription which imports that the

edifice was built at the expense of the priestess Eumachia.
A few days afier this discovery, a statue of the same priestess

was found in perfect preservation. It is said to surpass in

grace, elegance, and grandeur, all the works of art that

had previously been dug from that town.

It has been remarked, that Pompeii bears a s'rong re-

semblance to modem Italian towns, and that in point of

general appearance it is superior to them.
The excavations at Pompeii are, we believe, still pro-

secuted. More than 500 feet of the town wall have been

completely cleared. It is from eig/iteen to twenty feet high,

twelve feet thick, and is fortified, at short intervals, with

square towers.

Among the recent discoveries at Pompeii may also be

enumerated a bronze vase, encrusted with silver, the size

and form of which have been much admired; and a bronze

statue of Apollo, of admirable workmanship. The deity

is represented as sacrificing, with his avenging arm, the

family of Niobe ; and the beauty of its form, and the life of

the figure, are so fine, that is said to be the finest statue in

the Bourbon Museum.
In the year 1819 several surgical instruments were dis-

covered in the ruins of a house in the Sirada Consulare,

near the gate adjoining to the burial ground. These instru-

ments consisted of probes, made of iron; an iron instru-

ment for extracting teeth ; an elevator, used in the opera-

tion of trepan ; a cauterizing iron ; a female catheter, made
of iron; instruments for bleeding; cutting instruments;

spatulas, of different forms; and a catheter, with double
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curvature, like the letter S, and conlaininij the very instru-

menl which a celebrated and respectable French surgeon,

Jean Louis Petit, considered as his own invention. All

these instruments are remarkable for the elegance of their

form, and show that the Romans had arrived at gr^at per-

fection in this dep;ii tmeni of the ai ts. A full account of these

difl'erent instruments, with a lithographic sketch, was laid

before the Medical Society of Emulation, at Paris, by

Dr. Sevcnko, of St. Petersburg, and has been published

in the Bulletin of that society for November, 1821, p. 452.

POMPEY, Cneius, a celebrated Roman general, was

the son of Cneius Pompeius Strabo and Lucilia, and was

born in the year 107 before Christ. Pompcy began his

military career against Cinna, in the Marian civil war, and

served under his father, who commanded an army in the

neighbourhood of Rome, and who rendered himself unpo-

pular by his avarice and severity. Tercntius, a young pa-

trician, having been engaged by Cinna to murder both the

father and the son, Pompey got informaiion of his de-

signs, and, by retiring from his tent in the night, and plac-

ing a guard round the praetorium, he defeated the intentions

of his enemies. Some time after, his father was killed by

lightning, and the ascendancy of Marius and Cinna de-

Juged the capital with blood.

Attached to the interests of Sylla, Pompey levied three

legions for his cause. In the 26ih year of his age, he suc-

ceeded in reducing Sicily, and in 40 days he recovered all

the territories in Africa, that had forsaken the cause of his

master. The Romans were astonished at such rapid and
unexpected success, and a dread of the rising power of

Pompey induced Sylla to recall him to Rome. On his ar-

rival at the capital, Sylla saluted him with the appellation

of Great ; but the ambition of Pompey required something
more for its gratification, and when he was refused a tri-

umph, he exclaimed, " That there were more worshippers

of the rising than of the setting sun." Sylla, alarmed at the

boldness of the speech, yielded to a Roman knight a tri-

umphal procession through the streets of the capital. Upon
the death of Sylla. Pompcy opposed the Marian faction un-

der Lepidus. He put an end to the war which had been occa-

sioned in Spain by the revolt of Sertorius, and though still

a private citizen, he was honoured by a second triumph.

Being soon afterwards made consul, he restored the tribu-

nitial power to its original dignity, and in 40 days he put

down llie pirates in the Mediterranean, who had nearly de-

stroyed the naval power of Rome. By the influence of

Maniliua and his other friends at Rome, he was appointed

to carry on the war against r.iithridatcs, king of Pontus,

and Tigranes, king of Armenia; and such was the success

of his operations, that he defeated Mithridates, in a gene-
ral engagement, and soon afterwards received the submis-
sion of the Armenian king. After conqueringthe Aibani ins

and Iberians, he visited countries < hici' were then scarce-

ly known at Rome; and at one time he received homage
from twelve crowned heads. Entering Syria, and pushing
his conquests as far as the Red Sea, he subdued Arabia,
reduced Judea to the state of a Roman province, and re-

turned to his native country in all tlie pomp and state of
eastern magnificence. The Romans, though dazzled with
all this splendour, had too much wisdom not to dread the

popularity and influence of such a man. Pompey, antici-

pating this feeling, prudently disbanded his army, and en-

tered Rome as a private citizen. Tlie Romans honoured
him with a triumph, and gazed for three successive days
on the spoils of eastern grandeur, which preceded the con-
queror's chariot. Twenty thousand talents were added to

the public treasury, and the revtiuits of the slate were
raised from 50 to 85 millions of drachma;.

Vol.. XVI.—Paut I.

The dignified elevation to which Pompey was now
raised, procured him many enemies. Under the modest
guise of a private citizen, it was obviously his ambition to

hold the first jjlace in the republic. In wealth he was still

inferior to Crassus and Lucullus. The republican faction

watched him with a well-founded jealousy ; and Csesar was
busily, though secretly, engaged in laying a broad basis for

his boundless ambition.

With the view of increasing his power and pulling down
his enemies, Pompey united himself with Cscsar and Cras-
sus—a combination of heterogeiieous elements which exter-

nal causes alone could keep together. In the division of
the provinces among this triumvirate, Pompey received
Africa and Spain, Crassus was made governor of Syria, and
Cjesar was contented with the remainder, and wih the pos-
session of the government of Gaul for olhcrfivi- years. The
death of Julia, however, the daughterof Cassar, whom Pom-
pey had received in marriage, and the total defeat and slaugh-
ter of Crassus, in Syria, dissolved this disjointed confede-
racy, and left the ciripire of Rome to Pompey and Csesar.
The history of the civil war, which followed these events,

has been so minutely given in the life of Cesar, that it is

unnecess u'y to repeat it in this place. See C.es.jvr. After the
battle of Pharsalia, Pompey fled for protection to Ptolemy,
king of Egypt, and arrived in the bay of Alexandria.
When a boat was sent to bring him on shore, Pompey
left his galley, after a tender parting with his son and
his wife Cornelia. The Egyptian sailors received him
on board with a gloomy silence, and the moment he
disembarked he was assassinated by Achillas and Septimi-
us; an event which happened H^rty-eight years before
Christ, and in the 58th or 59th year of his age. His head
was cut off and sent to Caesar, and his body was left for

some time naked on the sea-shore. One of his freedmen,
however, of the name of Philip, formed a burning pile, and
deposited the ashes of his master under a mound of earth.

Cxsar erected a monument to his memory, and the empe-
ror Valent afterwards repaired it at his own expense.
Cneius and Sextus, the sons of Pompey, endeavoured, for

a time, to oppose the power of Csesar ; but they soon sunk
beneath his arm. Cneius fell in the battle of Munda, and
Sextus was put to death by Antony, about 35 years before

Christ.

POMPEY'S PiLL.\n, a very interesting monument of an-
tiquity, which has been already briefly described, under
the article Egypt. Since that article was written, much
curious information on thi.s subject has ap])earcd, in the

late Dr. Clarke's Trax'els, the substance of >vhich we shall

now endeavour to communicate.

Porepey's pillar is visible from almost every spot in tlie

neighbourhood of Alexandria. The inscription upon its

pedestal, supposed to contain the name of the emperor
Diocletian, was not known to exist, when Dr. Clarke visit-

ed Egypt, although it had been mentioned by Maillet and
Pocockc. After gazing for some time, in utter astonish-

ment, at the sight of a column of granite eiif/it fret in dia-

meter, and sixty-three feet high, Mr. Hamilton expressed

a wish to find some part of the inscription. The four sides

of the pedestal were accordingly examined, but not a trace

of any existing inscription could be discovered. This in-

scription, however, was afterwards discovered by Lieute-

nant-Colonel Squire. He observed that the letters IT and O
were legible enough, and he clearly perceived by the re-

mains of the characters that it consisted of four lines in

(ireek. Mr. Hamilton was at this time in Upper Egypt;
but upon his arrival in Alexandria, when the attempt to copy
the inscription had begun, he assisted in lakingafac-simileof

L
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it, and observed the letters which are now believed to com- vol. i. p. 16 ; and Broticr's Annot, w Tacit. Hitt. lib. iv

pleie the name of the emperor Dioclelian. The letters ob- cap. 84.

served are iilO lANON, which have been supposed by

some to be /ilOKAHTlANON, Vioctetian ; and by others

AlON AAPIANON, the divine Adrian. In favour of this last

supposition, it should be slated, that Sicard, who exa-

mined the inscription long ago, declared the fourth letter

to be N and not K. The veneration of Diocletian's name

has been ascribed to the ^it/i/io.ied gratitude of the people

of Alexandria to Diocletian, for an allowance of corn; but

Dr. Clarke remarks, that history affords no authority ci-

ther for the tribute itself, or the grateful feelings which it

PONDICHERRY, Puduc/ieri, a town of Hindoslan,
in the Carnatic, and the capital of the French settlements

in India. The town, built in a circular form, is situated

near the sea-shore, on a sandy plain, which produces only
palm trees, millet, and a few herbs. As a commercial
town, I'ondichcriy has no natural advantages, and during
the pel iod when it was no longer the capital of the French
possessions, it speedily fell into decay. The French inha-

bitants having been reduced, by the late war, to the great-

est distress, were unable to repair their houses. liencc

is supposed to have excited. Hadrian, on the contrary, was the appearance of the town suffered greatly,

preeminently entitled to their gratitude. lie performed The destruction of its fortifications was owing to the

also, according to Dio Cassius, funeral riles to Pompey, mistaken policy of the French government. In 1758, M.

as Juli'is Casar had done before; and it is related both by Lally was ordered to destroy all the British Ibrlificalions

Lucan and Valerius Maxinnus, that when the head of Pom- that might fall into his power, and he implicitly obeyed

pey was brought to Ca:sar at Alexandria, he caused it to that order when he took Fort St. David. When Colonel

be burned with odours and the most solemn rites, and its Coote took Pondicherry, in 1761, he retaliated, by levelling

ashes to be enshrined within an urn. As it was sometimes the fortifications to the ground, and removing the glacis

customary among the Romans to place their cinerary urnson into the ditch,

the pinnacles of lofty monuments, Dr. Clarke considers it as At the peace of Amiens, when it was restored to the

highly probable, that Pompey's Pillar was a sepulchral mo-

nument erected by Cssar, to preserve the urn which con-

tained the ashes of Pompey's head.

In sui'port of this very plausible theory, Dr. Cla;ke

mentions that Appian remarks, that the head was buried,

but that Caesar ordered a shrine to be constructed over it.

French, the inhabitants were estimated at 25,000, and the
revenue at 40,000 pagodas. Mr. Milburn stales, thsl the
Black town of Pondicherry contains a population of nearly
80,000 souls. East Long. 79° 51' 45", and North Lat.
1 1° 55' 41". See Hamilton's £ast India Gazetteer ; and
Milljurn's Oriental Commerce, vol. i. p. 377. See also the

(in the suburbs of Alexandria, a situation exactly answer- article India, for an cacount of the history of Pondicherry.

jng to the site of Pompey's Pillar,) which he dedicated PONTEI-'RACT, or Pomfrkt, a borough and market

to Nemesis, the protecting goddess of the reliques of the town ot England, in the West Riding of Yorkshire. It is

memory of deceased persons. Appian adds, that this

shrine was overthrown in the time of Trajan, which ex-

plains the cause of its restoration by Hadrian. Pococke

likewise mentions, that some Arabian historians call the

pillar the palace of Julius Caesar.

Dr. Clarke therefore proposes to read the inscription

thus :

PosTHUMUs, Pr;efect of Egypt, and the People of

THE MeiROPOLIS, (honour) THE MOST ReVERED EmPEROR
THE Protecting Divinity of Alexandri.\, the Divine

Hadrian Augustus.
With regard to the column itself. Dr. Clarke remarks,

that the shaft is of much earlier antiquity than either the

capital or the pedestal. He observed, that the pedestal

did not rest upon the sand ; but, by removing the sand, he

agreeably situated near the river Aire, not far from its

junction with the Calder, and consists of three principal
streets, nearly parallel, which are intersected by smaller
ones. The streets are spacious and clean, and the houses
in general handsome and well built. The parish church,
once a magnificent building of Gothic architecture, is now
a ruin, and divine service is performed in a chapel. There
are here places of worship for the Methodists, Quakers,
Roman Catholics, and other dissenters; likewise a charity

school for 24 boys and 12 girls, and a free grammar school,

endowed by Edward VI. The town-hall is an elegant

modern building, erected at the joint expense of the county
and the corporation. The theatre is a neat building,

erected by subscription, a few years ago. A small portion

of the old castle of Pontefracl still exists. It occupied a

found that this immense pile, consisting of pedestal, shaft, large site upon an elevated rock. The trade of the town

and capital, was sustained upon a small prop of stone, is inconsiderable. It is noted chiefly for its extensive

about four feet square, exactly as described by Paul Lucas, nursery grounds, large plantations of liquorice, and its

{Voyage fait fiar ordre de Louis XIV. en 1714, torn. ii. p. great horse-fairs. In a garden is an ancient cave, the his-

23, Amst. 1744,) though this is denied by Norden. tory of which is unknown. Races are annually held here;

"Around this central base," says Dr. Clarke, " but in and the accounts of cloths fulled at all the fulling mills, in

very irregular positions, had been placed other masses, the West Riding, are made up here every year. The
the sepulchral fragments of ancient Egyptian monuments, town is governed by a mayor, recorder, and twelve alder-

which did not appear to contribute to the support of the men. It sends two members to Parliament; and the

column, but to have been brought there for the purpose number of voters is about 330. The population of the

of maintaining the prop in its adjusted situation, until the

pedestal could be raised upon it." The prop consists of

Egyptian breccia, and its four sides are covered with hiero-

glyphic figures, which are inverted, so that the. stone is

turned upside down, and must have formed part of some
more ancient ruins.

For further information on this curious subject, the

leader is referred particularly to Clarke's Travels, vol. iii.

borough and township, in 1821, was, 927 houses; 937 fa-

milies; 600 families employed in trades; 200 in agricul-

ture ; 2095 males, 2352 females, and a total population of
4447. See Boothroyd's History of the Ancient Borough
of Pontefract, 1807; and the Beauties of JEnglantl and
Wales, vol. xvi. p. 881-898.
PONTINE MARSHES. See Italy.

PONTUS, an extensive country of Asia Minor, lying

p. 254—270, where there is an excellent representation of between the 41st and 23d degree of North Latitude, and

the pillar and of the hieroglyphics. See also Pococke's bounded by the Euxine Sea on the north ; by .\rmenia

Description of the £ait, vol. i. p. 8 ; Hamilton's Mgy/i- Minor on the south, by Colchis on the east, and by the

tiaca, p. 403, Lond. 1809; Norden's 7'ravels in Egypt, river Halys on the west.
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rOXT ST. ESPRIT, a town of France, in the depart-

ment of the Gard, siliialed on the right bank of llic

Khonc. Tlie town is ill built, and tlic streets crooked

and gloomy. It is chielly cclebiatcd fur its magnificent

bridge on the Rhone, which has been fully described, and

a drawing of it given in our article Bridge. There arc

here some silk tnanufactures, and a population of 4100.

PONTY POOL, or Pint a/i Howell, is a town of En-

gland, in Monmouthshire. It is situated on the river

Avon, and consists of one long street running east and

west, intersected by two smaller ones. The houses are in

general small, but well built, and its numerous shops give

a thriving aspect to the town. The parish church, which

stands on an eminence about a mile from the town, i.s an

ancient building, with a square tower at one end. This

place derives its importaiicc from the coals andiron which

abound in its neighbourhood. Three forges are con-

tinually at work ; and there is also a considerable manufac-

tory of japan ware. A canal, communicating with New-
port, has lately been formed close to the town. The po-

pulation of the parish of Trevethan and township of

Pontypool, in 1821, was TOO houses; 720 families; 223

families employed in agriculture ; 395 in trade and manu-
factures, 2121 males, 1813 females, and a total population

of 3931. Seethe Beauties of England and IVulis, vol.

xi. p. 104.

POOLE, a town, and county of itself, in England, and
within the county of Dorset. It derives its name from
the bay or pool on which it stands, and it is situated on a

peninsula, three-founhs of a mile long, and half a mile

broad, joined to the main-land with a narrow isthnms. The
town consists of three or four considerable streets, run-

ning nearly N. E. and S. W. consisting chiefly of mean
and irregular buildings, and these are crossed by a street

parallel to the quay, at the east end of which is the Cus-
tom-house, the revenue of which has in some years

amounted to 10,000/. The church is an ancient building,

with an elegant altar-piece, and consists of a body, two
aisles, and a tower; and there are in the town, mecting-
Iiouses for Presbyterians, Quakers, and Anabaptists. The
other public buildings are, the market-house, rebuilt in

1761 ; the town-hall, in Fish-street, 'with the prison under
it, built in 1572 ; the great cellar, King's Hall, or Wool-
liouse, an ancient edifice, lately rebuilt in part; and the

town-house, erected in 1717, by a company of merchants.
There arc also several schools, and a flourishing Sunday
school. The trade of the place is limited chiefly to New-
foundland. The articles of export are provibions, nets,

cordage, sail-cloth, wearing apparel, 8cc ; and the imports
are cod, salmon, oil, seal-skins, furs, and cranberries.

About CoO vessels belong to the port, amounting in bur-

den to 2l,f.01 tons, and employing 1500 men. The depth
of water in Poole haibour is sufficient for a ship that docs
not draw more than fourteen feet of water. There is a
considerable oyster-fishery here, which sujiplies London
for two months with oysters. No less than forty stoops

are employed ; and the annual receipts are from 6000/. to

7000/. The sea ebbs and flows four times in twenty-four
hours here, when the moon is at south-east and north-
west, and more when she is at south by east and north by
west. Poole is goveincd by a mayor, recorder, four alder-
men, a shtrifT, two coroners, two bailifTs, and eighteen
common council-men. It sends two members to Parlia-

ment, who are elected by 96 burgesses. The population
of the town and county, in 1821, was 1103 houses, 1378
families, 1311 employed in trade and manufactures, 3014
males, 3376 females, and a total population of 9390. East
Long. 1° 58' 55", North Lat. 50'' 42' 50". See the
Beautiei of England and Wales, vol. iv. p. 409.

POONAH, a city, or rather large village of Ilindostan,
in the province of Bijapoor, and the capital of the Pcsliwa,
and of the Mahratta empire. It is situated near the con-
fluence of the Moola and the Moolu Kivers, about ihiriy

miles to the east of the Ghauts, and though not foriified,

it covers about two square miles of ground. The streets,
which are named after mythological personages, are Ijng
and narrow. Seveial of the houses are large, and are
built with square blocks of granite, to the height of about
fourteen feet, the upper part being a frame-work of lim-
ber, with slight walls of brick. The houses of the com-
mon people are only one story high, with tiled roofs, and
on the fronts of many are painted the history of the Brah-
minical deities. The ancient palace or castle is surround-
ed with high and thick brick walls, havmg a round tower
at each angle, and only one entrance through a pointctl
arch. In one of the suburbs, called Sungum, on the op-
posite side of the Moota river, are situated the habitation
of the British resident and his dependents

; and near it are
the cantonments for the subsidiary force. At the bottom
of Parvati Hill, is a large squire field, enclosed with high
brick walls, wliere the Peshwa gives alms to the assembled
Brahmins. To the eastward of the city there are many
mythological excavations, similar, but superior to those of
Carli and Elcphanta. Population about 100,000. East
Long. 74°. North Lat. 18° 30'.

POOR. It is of more importance than at first appears,
to form correct views of the real poor. The word pover-
ty is a relative term, the precise meaning of which de-
pends on circumstances : and in England, for instance, the
law has virtually appl.cd it to all those who receive sup-
plies as paupers out of the parochial rates, though many
of these possess more of the means of subsistence, and
even of conifort, than others in diflerent nations, who
would spurn at the application of such a term to them.
Indigence, applied to the necessaries of life, corresponds
with poverty ; but, when it is not severe, nor of long du-
ration, the sufferers ouglu not to be classed among "the
regular poor." It may be no way degrading to persons
incapable of supporting themselves, or of obtaining the
means of subsistence, to be on this list; but to others who
are able to labour for their own support, or who possess
the means of obtaining the necessaries of life, without be-
coming what the law calls paupers, it is both degrading
and pernicious to sink into that list.

Absolute want of the necessaries of life is, indeed, the
extreme of poverty; yet this may occasionally occur,
either to individuals or to nations ; and whether these be
rude or civilized, without infeiring habitual dependence
on the bounty of the community. lilany indusirious fami-
lies, and, indeed, the labourers of whole parishes, (with
few exceptions) have required some temporary supply, in

consequence of particularly unproductive seasons, in va-
rioHS parts of Scotland; but these families regained their
independent character when the respective emergency
passed away ; and if they had not, the Scottish list of
paupers would now be many times as numerous as it is.

Severe times of dearth or scarcity, are often followed by
extended poverty spreading, as one of their efl'ects; but
the temporary pressure of famine itself ought not to re-

duce its victims to the list of regular and habitual poor
;

nor should this list ever include those who merely require
and receive oidy incidental supplies. This distinction,

though not always correctly observed in Scotland, is yet
better observed there than in almost any other country;
the numbers requiring aid being few, and their wants
more easily supplied; while the funds of charity arc
small, and must be distributed with due care; and while
those who distribute them are not onlv able to understand

L2
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correctly most of ihe claims, but have also either a natural

or a moral interest in preventing exiravagaiil and unneces-

sary supplies. In England, the distinction, though laid

down in the law, was not made in practice, correctly, and

perhaps could not well be made by the persons to whom
the execution was conimiticd, previously to (he year 1819,

when a new mode of proceeding was authorized by sta-

tute, on improved ]>rincii)lcs, which has already been of

considerable advantage, but still requires farther improve-

ment.
The state of the poor is diversified so much, that a

detail of its varieties would lead into statistical investiga-

tions, far too extensive and elaborate for a work of this

nature. That slate is widely diirercnt in large towns from

what it is in rural districts; it is dilltrent in England from

what it generally is in Scotland ; and still more widely dif-

ferent from both in Ireland : there is a wide diflerencc be-

tween the stale of the poor in these uniteil kingdoms, and
that in which lliey are placed in other kingdoms in Eu-
rope, from Russia to Naples; the state of the poor in

Asia and Afiica, and within the several parts of each of

these quarters of the globe, exhibits diversities even more
remarkable. The poor of the meiropolis of England are

in a different slate, in reality, from what appears in most
other cities and towns; it has altered materially in Edin-

burgh, Glasgow, and other cities, of late; the northern

and Highland parts of Scotland discover a state of the

poor in many respects different from what occurs in the

central parts of it, where it also differs again from iheir

state in the borders ; the stale of the poor in Scotland, at

large, is very different from what it was in former times:

in England, also, an important change has lately com-
menced, and is going on.

It would be a task equally laborious and perplexing, to

go through a particular detail of all these diversities in

the state of the poor. Perhaps it is owing chiefly to the

number and extent of these, compared with the corres-

ponding diversiiies of the modes adopted for providing for

them, and to the no less remarkable diversities of Iheir

consequences and effects, that the subject of " the poor,"

embracing all these, has been felt so exceedingly difficult.

The causes of poverty have not always been well under-

stood, i^ ir even the very nature of it as an evil, nor the

best means of alleviating its pressure: the modes adopted

in one country do not answer well in some others; uncer-

tainty leads either to neglect of the poor, or to injudicious

modes of relieving them ; and not unfrequently the moat
important virtues of industry and economy, and the

most endearing virtues and ties of charity and grati-

tude which ought to unite and to sweeten society, are

undermined by the injudicious administration of the poor's

funds.

It cannot be denied that such have been the results in

practice, and therefore it is evident that in many respects

that practice has been faulty. Entire neglect of the poor

drives them to despair, and of course to acts of despera-

tion and violence; laws and regulations having no object,

except to silence or suppress their demands, are cruel, in-

judicious, and ineffectual. In the indiscriminate supply

of all who ask, the most clamorous and worthless often

supersede the most deserving and modest: if want l)e the

sole measure of the supply, without regard to character,

conduct, or consecpiences, temperance, industry, and eco-

nomy are subverted; if right be admitted as the basis of

the poor's claim, charity and gratitude are almost wholly

excluded. In these and other respects, the practice may
often be justly considered bad ; and yet, without going

into a detail of the many practical errors thus committed,

some view of the correct principles of administration may
be attained.

If poverty were in all its bearings an evil, its total re-
moval out of the world might be considered as a blessing,
liut though its pressure is always felt and viewed as an
evil, its conscf|uenccs arc not always to be considered in

this light. That (iressure, with all its privations and suf-

ferings, is a powerful stimulus to industry and economy.
In its undefined, yet obvious tendency towards absolute
want, it also excites our fears and our foresight; and
thus, though an evil in its pressure on those who are sub-
jected to poverty, and in the sympathetic views of the
charitable who consider tlicir sufferings, it is the instru-
ment of preventing indolence and prodigality ; and with-
out the sight and the pressure of it, human society could
hardly be maintained. These are not all the good effects

which result from it; for poverty has often produced other
happy moral effects, being favourable to temperance, chas-
tity, and other virtues; nor are these eidarged on here,
though in the habits of considerate and prudent foresight,

and of industry and economy, as well as in their many and
growing benefits, the individuals who cherish these habits

are gainers to a high degree, as well as the community in

which they live.

It iTiay, therefore, be laid down as a principle, that to

banish poverty out of any community, would be a vain and
inconsiderate attempt; and that its pressure ought only
to be so alleviated as not to subvert its useful inliuence on
mankind. We may view it as one of those apparent evils

whicli occur in society, as the sanction of habits and vir-

tues necessary to its existence.

The correct principles of the administration of the
funds of charity, have certainly not yet been generally
understood ; otherwise the practice would have been pro-
portionally improved. Utter neglect of the wants of the

poor is one extreme, which has a dangerous and obvious
tendency to excite ail the worst feelings of the poor, and
to stir them up to violence against individuals, and to

hatred and rebellion against the laws. The opposite ex-

treme consists in making want, without regard to conduct,

the measure of the pauper's claim; and in groundingthis
claim, not in charity, but in right, for thus are the best

principles undermined, both in the giver and the receiver,

whose condition indeed becomes so changed as not to ad-

mit of the correct application of the term pauper to one
vested with right, and conse(iuently with power, to enforce

this right at the expense of others. The sister kingdom
of Ireland furnishes too many instances of a near ap-

proach towards the former extreme, and England towards

the latter.

In Scotland, notwithstanding the rather boasted superi-

ority of the general mode of administiation, there is really

a tendency towards both of these extiemes. Many of the

poor in the northern and Highland disli-icts are so neglect-

ed by landholders and their men of business, as to be

driven out into other parts of the kingdom, as common
beggars, or to fall as a heavy burden on the families near

which they happen to reside; and no adequate provision

is n.iade for the general poor of some of the respective

parishes. In the southern and border paiishes, on the

contrary, assessments are introduced, which, though com-
monly not excessive in a degree beyond the inctease of

land rents and population, and therefore not making an in-

creasing burden, are yet so liable to become regular pen-

sions, thus relaxing industry, or to be given under me-
chanical forms, without sufficient attempts to discriminate,

that great attention is required in order to render this

mode of provision perfect; and, after all, it has the regu-

lar effect of diminishing the public charities of the people,

including even those who are not assessed. In the cen-

tral districts, and in some parishes, the landholders gene-
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irtlly contribute what is wanting for tlic siippoit of the

poor, over and above the collections and other funds, wiili-

out asscsbing; but here many heritors refuse, or neglect,

to give any thing; and the burden devolves with unetiual

pressure on the liberal, while others very improperly es-

cape. There is also commonly another great evil through-

out this part of Scotland, (which is not permitted in the

border districts where assessments arc made,) and which

is caused by swarms of common beggars from all quarters

infesting the country, and raising contributions, in amount
often far exceeding wliat would support the poor of the

district. These undeniable facts discover too evidently

that the practical administration in Scotland is capable of

great improvement. There is in reality a tendency to-

wards improvement; but certainly the most equal and

efficient administration is in the way of regular assessment,

notwithstanding the objections against it; nor is there any

reason to dread that this mode should go lo an extreme,

while the dangerous example of the system in England is

close in view; and the power is vested conjunctly in the

minister and elders, who know the claimants, and in the

landholders, who have an interest in preventing extrava-

gant or improper grants. In point of fact, many of the

parochial assessments are in the way of being gradually

reduced. In the principal cities and towns of Scotland, a

great deal more attention is now given lo the claims and
conduct of the poor; but the system of exclusion of all

improper persons from these only drives them out into

the country, where the practice of common begging has
arrived at a great and burdensome height, and is really an
almost intolerable evil.

Perhaps this mode of supply by common begging is

one of the very worst ways in which the poor are, or have
been supported in any country; and yet it continues even

in France, where the revenues of the state are sparingly

supplied in aid of the funds of charity.. Under the old

ecclesiastical establishments, largesses were distributed to

crowds of beggars, with little or no discrimination ; and
still, at this day, it is impossible to distinguish correctly

among vagrants from all quarters, of whom nothing can
be certainly known, who employ all the acts of fraud and
falsehood, conjoined with the habits of idleness and low
profligacy, and who are suffered to perpetuate these evils

by training children in the same habits. Kngland alone,

and some of the border districts of Scotland, have got rid

of this great evil; as in some degree an alleviation of the

burdens entailed by assessment; and a great relief it cer-

tainly is.

It would swell this article too much to go into details of

ihe management of the poor in other European states.

We have laws in Great Britain to regulate tliis adminis-
tration; and the statute laws are in principle similar in

the two united kini;donis, though in most parts of .Scot-

land the common law has established a practical and su-

perior influence. An approximation is making in respect
of administration, by the silent progress of statute law in

Scotland, and by the new statute of 1819, in England. In
Ireland, it seems barely possible to go on, without sonje
poor laws, for any length of time ; but, indeed, better prin-

ciples of economy ought to precede these, in order to give
ihem eflVct. In oilier kingdoms and states, there is little

to remark, and less to commend; only that the poverty,
misery, and vice, which have overrun some of the fmest
and most fertile nations, are truly astonishing. And on
this point it seems unnecessary to say more than merely
lo name fiance and Spain, Poring;;! and Italy; and to re-

fer to the loo well auilienticated facts connected with the
Poissards, the Sans Culottes, and the Lazzaroni. It is re-

fieshin;; to cioss the sea lo the new world, lo the United

States, w here land is in abundance, labour produclivc, in-
dustry almost unrestrained, and the condition of poverty
seldom and litllc known.
The causes of poverty ought to be well considered, in

order to arrive at any certainty with regard lo the best and
safest means of alleviating iis pressure : now these causes
may be ciihcr natural or artificial ; and in some cases
these may be conjoined.
Among the labouring classes, whatever incapacitates

from productive industry, may be the cause of poverty,
such as befalls the blind, maimed, lame, aged, and per-
sons under diseases of body or mind ; and al.so persons
burdened with the charge and support of others in any
similar condition. These are, by the common consent of
all nations, considered as " the poor;" and many seem lo
look upon these as almost the only persons entitled to be
so considered. Accordingly, most of the lists of regular
poor are made up of persons in such a slate as these ; and
it is for persons in that state that provision is ordained to

be made, under the statute laws of England and Scotland
also. They arc what the people call " seen objects;" and
every one admits that they ought lo be supported, though
it is not quite agreed upon what is the best mode of so
doing. If the administrators of the poor laws of England
had found it safe to confine the public bounty lo such as
these, no country in Europe would have been less pressed
than England would now have been in maintaining its

poor.

Bui oiher causes may and do operate in extending po-
verty, besides old age, diseases, and bereavement. One
bad and unproductive season has reduced numbers of the
labourinf; clncsp<; lo poverty, and the subsequent years
have distinctly shown that such has been the consequence;
as may be too well established by referring to 1783, 1800,
1817, and other times of dearth and scarcity following un-
propilious years. The last of these years was followed by
a great want of labour; and the impoverishing conse-
quences among labourers and tradesmen, in many coun-
try districts, are still felt among them lo ihe present day.

Yet the many artificial causes of poverty are not com-
monly so well marked and understood, although their ef-
fects are equally, or even more extensive. We do not
here allude particularly to the waste and ravages of war,
though frightful ; nor lo governments founded in ignorance
and tyranny, such as tliose of Turkey, the stales of Bar-
bary and Egypt, which iiave reduced to poverty and
misery the inhabitaius of some of the most fertile parts of
the earth. Neither do wc allude lo those losses which
occur in trade, nor to that misfortune, from which not
even the most industrious arc exempted, nor the most
prudent. These occasional causes of poverty are neither
uncommon nor unknown. But there arc other causes
which operate steadily, and lo a wide extent, the conse-
quences of which are less regarded; and even the causes
themselves are often loo little considered. These are want
of employment, want of industrious dispositions and ha-
bits, and want of principles and habits of economy.

\Vant of productive em|)loymeiit is the great cause
of poverty in Ireland; and the influx of labourers from
thence inlo Scotland has also rendered employment more
deficient and Icsj (Troductivc here for the male population:

there is also a want of employmenl for children, and for

females in S.colland, especiaily in winter, which is ag-
gravated of laic years by the abstraction into England of

the manufacture of wool, in consequence of the incapacity

of the people of Scotland for the most correct assortment
of the raw material. In England, in general, there is em-
ployment for all classes and both sexes; and, accordingly,

there is less real poverty, nearly in ihe same proporlion in
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which employment is more abundant and productive, not-

withstanding ilie fjreat number of paupers. Yi : in England,

the most produclivc and steady of all sorts of employment,

the improvement of the soil, is allowed to remain under the

triple restraint of entails, liilii s, and rights of common.
F.ntaih in Scotland extend further in time, and arc there-

fore even more pernicious; but riij;lits of common arc ea-

sily divided, and all tithes are paid by the landholders, on

a valuation made on each estate, once for all. The fatal in-

fluence of these restraints in Ireland is too well known. It

seems, indeed, not easy to account for ihe continued exist-

ence of such restraints on agricultur:il industry in these

kingdoms.
VVant of industry would seldom be seriously felt or com-

plained o[, if that industry could ilnd a suitable and unre-

strained field of exertion, together with a corresponding

reward. Commercial indusliy is indeed exposed to many
interruptions in the laws at home, (which, however, have

been relaxed by a more liberal policy of late,) and also in

the jealous policy and rival iniercsts of foreign slates. Ma-
nufacturing employment is liable to vary, according to the

supply of raw materials and the demand for produce; es-

pecially if that supply and demand be chiefly from foreign

countries. When these branches of industry prosper, they

afford a powerful stitnulus and support to agriculture,

which is the steadiest and most productive kind of national

industry. T lie accumulated produce of the several branches

of national emplnymeiit exceeds calculation, and even baf-

fles conjecture. Spain, with all its continued imports of

gold and silver, and its rich soil, had become a poor coun-

try, through want of industry, long befo'c it lost the foreign

colonies; while the united provinces bafl bceuine opulent.

Ireland, though one of the finest countries in Europe, is one

of the pool est, because the people want employment; and

vice, ignorance, and prejudice, are grafted on idleness.

Let Ireland be opened to unrestrained and productive em-

ployment, and let the soil of that kingdom and of England

be relieved of the fetters of entails, tithes, and commons,

by equitable lnws, and it may safely be predicted, that, by

these measures, and by the abolition of entails in Scotland

also, these united kingdoms will prosper beyond what they

have ever yet done, and poverty will in i,roportion disap-

pear.

Want of economy is another cause of poverty, that ope-

rates to a wide and unascertained extent. Habits of luxury

in their families, above station of common operative trades-

men and labourers, and of low debauchery in taverns and

alehouses, have kept many of these from acquiring, during

favourable times, what it was then possible for them to lay

\ip, and would have rendered them, in their station, easy and

comfortable. The wa- ol proper modes ol investment could

not be pleaded, since the institution of that most valuable

system of investment for the lower classes, in savings

banks; and though friendly societies were often calculated

upon erroneous principles, in consctjucnce of which they

often disappointed those who had supported them, yet they

did much good in the mean time, and contributed to form
good habits. It will be seen litreafter, that suii:dde protec-

tion and encouragement had been granted by the legisla-

ture for both of these modes of investment. The want of

economy, however, embracing all sorts of expensive ex-

travagance, has brought many, even of the higher classes

of tradesmen, to poverty. It has reduced many families of

;i station still superior to these; in consequence of ruinous

and heartless emulation, founded in false taste for splen-

dour and luxury, often in reality mean and selfish, but sus-

) ained by fashion, and the common way of expending most
part or all the fortunes of country gentlemen in the cities

or the metropolis, has deprived great numbers of their de-

pendants, in country places, of their accustomed means of

subsistence.

This last observation may serve to introduce another, il-

lustrative of the poverty which has of late spread in rural ds-
tricis of these united kingdoms. Most >,( the land rents be-

ing yearly abstracted and spent in the cities, and a constant

drain of the remaining funds of these districts being kept

up under the form of taxes, it cannot appear surprising,

that poverty should appear with increasing pressure; no-

thing bui ample and increasing returns of land produce
and rural industry could be calculated upon to meet and
impede this pressure ; and these having greatly declined

of late, are quite inadequate to accomplish this end. It is

indeed hoped, that the low rate of interest, now allowed,

may force the great capitals to a land investment in part,

at least; and were men of capital to find it their interest

thus to invest it, and could this be done without interrup-

tion of entails, they would probably also be liberal in im-
proving. It is not for the general advantage of these king-

doms, either in respect of wealth or morals, to desert the

country, and leave it in a state of desolation of poverty;

while the funds of the nation go to swell the overgrown
capital, and arc there dissipated. The conduct of the mobs
in Paris and the fate of France ought not to be forgotten.

In order to obtain a correct and enlarged view of the

state of the poor in lingland, the two houses of parliament

named their respective committees of inquiry, whose re-

ports were submitted in 1818. It then appeared, that

though the principle of the laws of that kingdom is good,

founded principally on the consolidating act of the 43d
of Elizabetl-, and whose two main objects were to provide

funds lo suppoii the real poor, and the means of employ-
ment for others, destitute of work, and yet able to la-

bour; the administration by church wardens and over-

seers, under the eye of the local magistracy, had become
so little discriminative, and so very exti'avaganl, as to

have raised the average numbers of the paupers (or

the years 1813, 1814, and 1815, to 910,626, being above
nine in the hundred of the !,eneral population. For these

it appeared that no less than L. 6,122,719 were annually

expended in maintenance; besides as much more for con-

nected rates and expenses, as to swell the total fund up to

;ibove eight millions sterling; eiitaiiing a burthen yearly of

above 16 shillings per head on the whole population of
England and Wales.
These i eports were also connected with, and one of

them embraced a view of the state of the poor in Scotland.

The Earl of Hardwicke, chairman of the committee of the

house of lords, and IMr. Sturges Bourne, chairman of the

committee of the house of commons, on the subject of the

poor, had severally addressed letters of inquiry to the mo-
derator ofthe general assembly of the cliuich of Scotland,

which were delivered at one of their sessions in 1817; and
notwithstanding the doubt expressed by a risht hon. elder,

how far it became tbe dignity of the assembly, as the su-

preme ecclesiastical court in Scotland, to take any steps

in answer to these letters,—a committee was named with

instructions lo inquire and report. That committee select-

ed a few of their number, to whom this business was de-

legated, and who met every evening, at the house of sir

Henry MoncrieiT Wclhvood, the convener; and, under his

able direction, with the use of reports on the subject in the

hands of the hon. T. F. Kennedy, of Dunure, M. P. and
the personal assistance of Dr. Singer, a report was made
up in the columnar form, containing most of the particu-

lars wanted, along with the population in 1811, and em-
bracing about one hundred parishes, out of the various

districts of Scotland, which report was delivered in, within

about a week after its commencement. This first attempt
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was highly approved of; and the assembly reappointed

their commiltce, tlie very reverend principal B.iird to be
convener, with instructions to extend their inquiries

throughout Scotland. Queries were framed for tiiis pur-

pose, and returns obtained in 1818, from above seven hun-

dred parishes, the result of which was embodied in the re-

port made up and submitted by the convener, in 181S, and

soon after published. A vast mass of useful and valuable

information was thus obtained, which occupied principal

Baird's willing and patient attention for several months in

digesting; but owing to the multiplicity ol the reports, and

the great ex lent ofot MM matter embraced in them, with other

circumstances, a very considerable number of errors ap-

peared in the first edition in 18 18, and it became necessary

for tht subsequent assembly to recall the commiitee's atten-

tion to the whole report, that it might appear in a more
correct state. After all, this report, though it may be ca-

pable of further improvement, will be an interesting work
as it now stands, to future ages. Some very interesting

facts were established from these reports, compared with

other sources of information. The regular poor in Scot-

land arc only about one in the hundred of the population;

the persons incidentally assisted are nearly two in the hun-
dred, including extra provision after unpropitious years;

and the sums applied in aid of the whole, (in number about

30,000,) somewhat exceed one hundred thousand pounds,

of which above two-tenths are collected at the church
doors, about five-tenths consist of accumulated funds and
voluntary grants by heritors and others; and not quite

three-tenths are assessed, though this mode of provision is

row adopted in above 150 parishes. The proportional sup-

plies for each of the regular poor in the assessed parishes

towards the borders, (now in the course of reduction,) can-

not be stated at present above 5/. in the central districts

3/. and in the remote northern and highland districts not

much above \i. at an average, not including incidental

supplies or emergencies only, nor the siims collected by
common beggars. In the cities of Edinburgh and Glasgow,
the regular poor are not very far from one in the hundred;
but the incidental lists rise to three or four in the hundred,
according to circumstances, and the rate of expense for

each of the regular poor may be stated somewhere about
8/. and each of the others about 3/. Most of the Scot-
tish poor do somewhat for their own support ; and those on
the lists of incidental supplies are merely assisted with
small occasional grants, in aid of their own efforts.

The state of the poor in France became a national ob-
ject during the time of the revolution ; but there, as well

as in Italy, there is no compulsory provision ; mendicity is al-

lowed to a great extent; there is a want of employrnent in

winter; and though much attention is given to promote
and apply the public charities in France, the numbers of
poor are considered as rising to one-fifteenth of the popu-
lation in rural pans, to one-tenth in the towns, and to one-
seventh in Paris, the capital. It is believed also that one-
third of the burials in that city are at the public expense.
It is impossible to ascertain the precise nuinbers and stale

of the poor in those nations where servitude still attaches
them to the soil, devolving the burthen of their support al-

most wholly on the will and humanity of their lords; and
the same remark applies to countries in which slavery still

remains.

With respect to the state of the poor in Ireland, and also

to their vast numljers, every report as to both is melancho-
ly indeed. In the labours of agriculture they have little

encouragement, being so extremely depressed under the
system of holding, which entails on them enormous rents,

and also by the tithe-system, >hat sweeps away a great

part of the produce. In manufacturing industry and in com-

merce, though they have partly succeeded in some branch-
es, yet in others they have not been much encouraged. Ca-
pital is wanting, an'l owing to habits of riot and insubordi-
natiiin, few men of capital are willing to imbaik it amonjj
the people of Ireland. 'I'he great mass of the lower classes is

111 abject poverty; and their nuinbers are fir more than the
proportion in any country yet mentioned, or perhaps in
any country whatever.

It would be in vain to attempt to construct a good system
of providing for the poor, without a proper basis of facts
and principles. The facts above detailed are interesting
and valuable; but the r.iore important part of this article
still remains, to slate the legitimate principles of provision
for the poor, and of administering to their necessities.

In order to provide for the wants of the poor, it is com-
monly necessary to have recourse to the highest authority,
that of the legislature; and this authority may be exercised
in two ways; in removing obstacles to full and free em-
ployment, associated with habits of industry and economy,
or in making some positive provision fur their support, out
of specific means and funds. The latter mode is what oc-
curs generally, as the first and readiest, though it requires
a degree ot prvulence and delicacy which few laws have
yet attained. The former is ihe more correct and eflectual
mode, as u not only serves the poor, in the way most grate-
ful to their feelings, and most consonant with good princi-
ples and habits, but also tends to prevent the increase of
poverty in the community. It may be proper to notice a
third way; that of setting loose the poor on the commu-
nity as common beggars, in order to extort alms by impor-
tunity, or by other methods less or more nefarious, but all
tending to propagate idleness, imposture, and low profliga-
cy over the country. This last mode is so pregnant with
evils, that it appears astonishing how any enlightened le-
gislature should deliberately tolerate it, however it may-
have been introduced by temporary pressure and abuse, or
want of means to meet it.

In the first mode of providing for the poor by legislative
authority, we have slated that obstacles to full and free
employment should be removed, and habits of industry and
prudence encouraged. In the 43d of Elizabeth, the legis-
lature of England had this important object in view; but
they seem to have apprehended it very indistinctly, com-
mitting the authority of executing it to men who had not,
and could not have sufficient means or influence; and still

this indistinct apprehension continues. It was not in the
power of the church-wardens and overseers of the poor,
even under the authority of the law, and with the support
of the magistracy, to make effectual provision for full and
free employment ; it never can be in their power to do this,

with all the improvements lately made by law in their ad-
ministration. The greatest and most productive source
of employment is land ; and so long as the land is locked up
by entails in the hands of persons having neither due
motives nor sufficient means lo cultivate and improve it,

one most important branch of employment must continue
shut by law. The rights of common, which in England
require the authority of individual acts of parliament, in

order to explain them, and to confer, on individuals, their

several ascertained and impioveable interests, ought long
ago lo have been placed under the influence of one general
and equitable bill of enclosure, and thus employment and
subsistence for thousands would have been at once attained.

Above all, the tithe-system, which admits of one general
and equitable commutation in the form of a valuation made
once for all, as exists in Scotland, requires to be revised,

that encouragement may be given for the best and most
productive employment, on a great national scale. These
measures can only be taken by the legislature itself; and it
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clTcct only for a short time; and relatives arc bound to

support their needy parents or children if ihcy possess

funds. A great tieal of good has been already silently at-

js only trifling with the great interests of the community,

to leave them as ihcy are uiiaitcmpicd, and the proper

employment of millions in triple letters, while nominal

powers ((luiteinefTectual) are conliniicd to a few individuals, tained under this excellent statute; which provides by law

in order lo find or to force employment. The true policy for the real poor, yet interferes as little as possible with the

of the legislature is here <|uile apparent ; and it ought to proper exercise of prudence and charity

be extended in full influence lo Ireland, and also to Scot

land, in so far as concerns deeds of entail. To these mea-

sures, the united kingdoms must at last have recourse ; and

the sooner ihey do so tlie bctler. Scotland has prospered

under the valuation of her tithes, and the fair and easy

mode of dividing her commons. Ireland would be still

more a gainer by the former plan, which would obviate

half of the heartburnings thaf cause her misery ; and land-

holders, though subjected to paynicnt of tithes, would be

soon more than indemnified in rents and improvements,

with security and peace. The wise and liberal policy now

adopted, in respect of commercial and manufacturing in-

dustry, tending also to relax the restrainls imposed by the

In addition to this wise enactment, the British legisla-

ture, in the same year, passed the two statutes; one for the

protection of banks for savings, i he other for the further

proectii n and encouragement of friendly societies (59

Geo. III. ch. 62 and 128) evidently intending to give their

continuance to proper habits of industry and prudent

economy ; and thus to enable the labouring classes to make
honourable provision for tliemsclves and their families, in

the safest and easiest manner. The farmer act applies to

Scotland, where it has already been of very great use; and

the latter to the united kingdoms.

After such enlightened and laborious efforts already

rnatle by the legislature of Great Britain and Ireland, for

iealousv of other slates, must eventually open a wider field improvmg the laws and the circumslances of the poor, jt

of employment in these great interests, and will of course is hardly lo be supposed that by far the greatest and most

materiallv add to the prosperity and cfTicacy of agricultural hurtful reslramts on then- industry will be suflered much

industry and employment also

Then what new fields of employment must open in all

the trades and arts connected *viih, and subsidiary to agri-

culture, manufactures, and commerce I It is not possible

10 conceive what efl'ert= a liberal, enlarged, and wise system

of legislation like this would produce. Most of the pau-

pers capable of employment would soon find it, according

to their own choice and circumstances ; and ample means

and funds would then be obtained for the easy and comfort-

able support of the real poor. The improvement of land

would be general and great ; and the benefits would not

longer to remain, however consecrated by antiquity the

system of tithes drawn in kind, entails, and rights of com-
mon may now be.

It may be considered of minor, yet it is not of small im-

portance to remark, ihat all dissenting congregations

ought either lo apply their collections to the maintenance

of their own poor, or lo put in the whole, bonajide, among
the funds of the parisli poor without dislinction ; and it

may seem to have escaped the notice of the legislature,

but it was placed by a special application in the view of the

board of treasury, that legacy duty is exacted for bequests

only fill this land, but extend their happy fruits and elTects made in behalf of the poor, and no exemption granted.

to our colonies and to remote nations. Our now restrain- The tenure by which the poor hold their cottages arid

d use of capital would then become free and general ; small allotments of land, is by far loo short and uncertain

and the mutual interests of the owners of it, and of the la-

bouring classes, would soon be adjusted in the full employ-

ment of capital and people.

The latter mode of providing for the real poor out of

specific funds to be alloued for the purpose, might then

be adopted and put in force with comparative ease. The
poor would not be in such oppressive numbers ; a portion

at present; and unfeeling or capricious landlords, or their

agents, expel them frequently and force them into the

towns, where Iheir health and morals, together wilh their

coniforl and usefulness, are all impaired, and many rural

districts are left in a state of desolation. It ought to be in

the power of landholders to remove either tenants or cot-

tagers at the end of their respective contracts or leases;

of employment might be found, as in Scotland, for many but far longer previous notices ought to be given them,

or most of them ; and the public would be more able and "' '
'" " ''

' '^'
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willing lo support them. After all, the true principle of

maintaining the poor might still be preserved in consider-

able purity by voluntary charily; not only in the way of

donations and collections for them, but also in the supple-

mentary provision to lie made by assessment.

The act of Elizabeth was erroneous in principle, in com-

mitting the power of assessment of sums to an undefined

extent to a few men, having no adequate interest in a cor-

rect discrimination, and in preventing excess and abuse.

It was not indeed foreseen by her wise counsellors how
inefficitnt the powers of these men would ultimately prove

in finding work for those who could not themselves find it

;

nor how burdensome the subsequent interpretations of this

part of the statute would prove. The new act, 59 Geo.

III. c. 12. lo amend the laws for the relief of the poor (31st

March, IS 19) has commitled the formidable power of

and perhaps also a reasonable compensation for improve-

ments to which they were not bound, and of which the

landholders at their removal enter into the fruits. There
is also a degree of distress attending general removals of

bodies of tenants and their families, and thus throwing

them on the public in a slate of want of employmenl aid

subsistence, for which there is no remedy in the present

law; but for the necessity of some meliorating act, the

many removals of bodies of peo]ile, which liave even of

late occurred in Scotland, the interests of humanity, and

the dictates of public justice and policy appear to plead.

Connected with this humane and wise attention to the state

and feelings of poor tenants and cottagers, is that which

is due to the education of their children, especially in re-

mote situations. This object, in many of the vasl parishes

of Scotland, is evidently impracticable by one school and

teacher; and, therefore, under ihe new act, 1803, two

assessment to select vestries, a|)proaching to the nature of parish schools are in some cases allowed ; but a clause was

the meetings of heritors and kirk sessions in Scotland, and
possessing an interest in keeping down the amount, and

also in bestowing the sums assessed with proper attention

and discrimination of character and conduct, as well as real

need. Emergencies are provided for under this act; but

such provision as magistrates are authorized thus to make,
;s to be grounded on the oath of the claimants, and to hare without legislative authority, and are yet of great import-

permitted to be inserted in this case, relieving the heritors

of all obligations to build or uphold the teacher's dwelling-

house ; which in efTect was to render the above allowance

of little use, and the accommodation it conferred of rare

occurrence.

In addition to these matters, which cannot be remedied
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ance to the comforts, the usefulness, and the loyalty of

the poor tenants and cottagers of Scotland ; it is believed

that few things would be of more essential service to the

veal and deserving poor, than a more vigorous enforcement

of residence and prohibition of common begging; and a

stronger call on the heritors and kirk sessions of remote

parishes to give correct and regular attention to the state

and wants of their own poor ; to attend to their employment

also, and to recommend and enforce the duty of industry

in their own parishes, prohibiting the too common practice

of wandering as mendicants.

Perhaps in return for any information collected in Scot-

land, and communicated to the two houses of parliament,

this generous attention to what is most in need of remedies

in the laws and practice of Scotland, relative to the poor,

might be viewed as worthy of the legislature of this en-

lightened kingdom.
With respect to Ireland, until the field of productive

industry has been fairly opened for the labouring classes,

it appears difficult to suggest any thing likely to improve
the state of her innumerable poor. But if the tenure by

which land is held were duly improved, and land itself, as

a subject of improvement, cleared of tithes in kind and

other feiters ; and then if capital were employed in com-
mercial and manufacturing industry, with liberal attention

to the state of the people; and if the children were trained

in habits of good conduct, and educated so as to qualify

them for greater usefulness, the next generation might see

Ireland advancing with a rapid and steady pace towards

comfort in its own population, and kindly and beneficial

influence as one of these united kingdoms.
The legislature of France has rejected all assessments

for the poor, and sanctioned common mendicity over the

land. The despotic governments of other nations appear
slow and reluctant in giving their people emancipation
from a state of servitude. Little hope of melioration for

the state of the poor in these nations appears at present.

Perhaps it is reserved for this island to give the tone and
example in this great branch of policy and humanity, as it

has done in the abolition of the trade in slaves, and the

propagation of religion over the world. The United
States of America have evinced both a liberal and profound
policy, in providing for the poor already, by allotments of
land, even belore their state of population and society had
arrived at such a point as to bring this burden into ex-

istence.

The numerous widows' fund societies now established

in Britain, and the companies formed for life assurance,
have produced great and beneficial consequences in ward-
ing off poverty from individuals; but perhaps the attention

of the legislature is more wanted in ordt-.r to watch over
these institutions, and to render them safe depositories of

the public contributions, than has yet been given to them
;

or than any other public institution of the present time now
requires.

In order to administer to the necessities of the poor on
correct and legitimate principles, it may be stated nega-
tively, that common begging ought at once and entirely to

be suppressed throughout the whole of Scotland. A
moderate and seasonable degree of attention on the part of
the several minisiers, is quite sufficient to draw the con-
junct attention of heritors and elders ; and if this were
generally a:nd simultaneously done, and passes given to

convey the poor to their own parishes, the whole arrange-
ment might be rendered effective in less than a single
year ; and it might then easily he kept in that state. The
funds of charity woijld then fall of course to be first applied ;

and so long as landholders in general agreed voluntarily to

put in what was necessary in supplement, no assessment
Vol. XVI.—Part I.

could be necessary. This, however, though the last re-

source, might still be so managed, as to be attended with
very little harm ; and it is the only and the legal instrument
for compelling those who neglect the poor to attend to

them. Some wanderers indeed have no right, or pretend
to have none, in any particular parish ; but these might
be accomodated in work and poor houses ; and Scotland
would then be cleared of a pest that has annoyed and op-
pressed her since ilie union of tlie kingdoms, and probably
long before it. The slow but steady progress of assess-
ment on this plan, if accompanied by relief from the nui-
sance of common begging, would in fact be advantageous
to the community; and also to the interests of the poor,
and to the labouring classes of Scotland, as well as to land-
holders.

It has been found that sheriffs have no right to interfere
with kirk sessions and heritors in making up their lists of
poor; and also that children able to assist in supporting
their indigent parents, are bound in law to do so. These
decisions are of great importance in ascertaining the true
and good principles of Scottish law, founded in the spirit

of charity and of duty. It cannot now be considered as eith-

er hard or imprudent for ministers to employ their legiti-

mate authority in behalf of the poor ; it is their duty to do
so, and they are answerable to God and their country for

the discharge of it. No prudent or liberal heritor will or
can refuse his proportion; for if not voluntarily granted,
it can easily be enforced, and on such principles as can be
hurtful to no one.

In the meantime, while a better system of administering
to the wants of the poor is in progress, and the practice of
Scotland and England are approximating towards each
other, with the principles of law and practice in both king-
doms; it most be of great importance, while residence is

thus enforced, to see that the poor are not destitute of em-
ployment. In former times, the manufacture of wool oc-
cupied many of the females during the dead season, as it

has been called ; and if this be now carried away into Eng-
land, it might be so far recovered by the use of persons
trained correctly to assort the Scottish fleece; after which
it can be worked up to advantage.

Many of those who administer to the wants of the poor,
do so always, or for the most part, by distributing money
alone. It would often be far better to give less money, and
other necessaries—as oatmeal, or coal, or perhaps cloth,

or wool, or flax ; or implements of industry, such as wheels,
heckles, or combs. The Board of Trustees at Edinburgh
now give aid in erecting carding mills for wool, and in be-
stowing heckles for the working of flax ; and it must be a
very particular situation indeed, where the minister, elders,

and heritors, cannot materially contribute to the mainte-
nance of the poor, by stimulating, assistint^, and rewarding
their industry. With a permanent burden of only about
one regular pauper in the hundred of her population, Scot-
land may surely find useful employment for the other two
incidentiil claimants on her kindness and bounty, and may
grant what is necessary in supplement without a grudge.
The law has now clearly said that no annoyance shall be giv-
en in any inferior courts to ministers, elders, and heritors,

in making up lists, and finding provision for the poor; and
that no appeal from them shall be competent, except to the
Supreme Civil Court of Scotland. The voice of duty,

therefore, calls upon them, in connection with the dictates

of humanity, of justice, and of good policy, not to neglect

nor desert what is thus committed to them as a high trust,

and which the principles of Christian charity render sa-

cred.

Females of high rank and accomplishments now appear
at the head of many beneficent plans for the instruction of

M
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children, and the support of the poor, in various parts of

Scotland. The co-oinration of tlirsc will not be wanting

to the minister and elders, if properly asked ; and it will

tend at once to sweeten their labours of charily, and to en-

sure their success. k. k.

POI'AYAX, one of the provinces of the viceroyalty of

New Grenada, in South America, bounded on the north by

the Llanos dc Nciva, on the east by Quixos, on the south

by Alacamo, and on the west by Choco and the Pacific

Ocean. It is about 128 leagues long, and 100 wide. The
central and tlie highest branch of the three parallel chains

of the Andes run throui;l> t'lc province. The soil produ-
ces grains and fruits in abundance; and numbers of horn-

ed cattle, hares, and sheep, are reared by the farmers. Cat-
tle and mules are exported to Quito, and clothes, &c. are

received in return. Dried beef, salted pork, tobacco, lard,

raw cotton, £<c. are sent to Choco and other places in ex-

change for the precious metals ; and sugar and snuff are

imported from Santa Fe. The exchange of silver for gold

is also a great branch of trifTic, the former being scarce,

and the latter plentiful. The character of the climate is

that of a continual spring, and there is no other distinction

between sumtncr and winter than that the rains are less

abundant in June, July, and August.
POPAYAN, the capital of the above province, is situat-

ed on a large plain, 5905 feet above the sea. and on the

east side of a mountain of moderate height, called INI, from
its likeness to that letter. There is a convent of barfootcd

Carmelites on a spacious plain near the top of this moun-
tain, from which issues a river that runs through the city.

The river is called Del Molina, and is crossed by a stone

and a wooden bridge. The town is built in a square form,
and the streets are broad, straight, and level. Many of the
houses, which are built of unburnt bricks, are handsome.
The Dominicans, Franciscans, and Augustines, have all

churches. The cathedral was endowed in 1547. At the

royal mint, established here, a million of dollars are coined
annually. Population about 25,000, according to Ulloa,

though others call it only 8000. West Long. 76° 39' 54",

and Xovth Lat. 2° 26' 18".

POPl-2. Alexander, a celebrated British poet, was born
at London on the Sth June, 16S8. A short time after the
Revolu'ion, his father, who was a Roman Catholic, and at-

tached to the exiled family, left the profession of a hatter,

V hith he carried on in the Strand, and retired to Binfield,

in Windsor Forest, where he had purchased a small house
and a few acres of lanil, and wliere he lived frugally on a
ca[iilal of 20,000/. which he had acquired in business. Un-
der his father's roof, and with the assistance of an aunt, he
acquired the elements of learning, and he learned the art of
writing by copying printed books. About 1 696 he was pla-

ced under the care of one Taverner, a Romish priest, in

Iliimpshire, for the purpose of acquiring a knowledge of
the Latin and Greek languages. Soon after this he was
sent to a Roman Catholic seminary at Winchester, and
next to a school at Hyde Park Corner. He displayed an
early talent for writing verses ; and having met with Ogil-
vy's Trannlation of Hovier, and Sandy's Tra7islalion of the

Aletamor/ihoses of Ovid, he studied them with ardour, and
ever afterwards exhibited the most decided passion for po-
etry. When at the school at Hyde Park, he had occasion-

al opportunities of visiting the theatre, and he was thus
led to draw up a kind of play from Ogilvy's Hojner, eked
out with his own compositions, and which was acted by his

school-fellows, the character of Ajax having been perform-
ed by the master's gardener.

At Binfield, to which he retired at the age of twelve, he
became acquainted with the writings of Spenser, Waller,
and Dryden, for the last of whom he always cherished a

special veneration. He once succeeded in obtaining a sight

of Drydci) at a coffee-house, but never became acquainted
with him, a misfortune which his phrase of I'iri^iliitm tan-
tum vicli so happily expresses. At the age of twelve he
composed his Ode to Solitude, which, though a respecta-
ble early composition, exhibits no peculiarity of poetical
talent. His translation of the Tliebais, and of Sa/i/i/w to
I'liaon, executed when he was only fourteen years of age,
evince great progress in his career, and the last has been
especially admired. At the age of fifteen he began an epic
poem, called Alcander. A long time afterwards he show-
ed it to Attcrbury, and mentioned his intention of burning
it. His friend concurred in the justice of the sentence,
but proposed a mitigation of punishment, by saving " the
first page, and placing it among his curiosities." " There
was a time," says Pope himself, " when I was in love with
myself; and my first productions were The Children of
HeIf Love ujion Innocence. I had made an epic poem and
panegyrics on all the princes, and I thought myself the
greatest genius that ever was. I cannot but regret these
delightful visions of my childhood, which, like the fine co-
lours we see when our eyes are shut, are vanished forever."
The manners and conversation of our author were pro-

bably of the same early growth as his poetical talents. Be-
fore the age of sixteen he had attracted the notice of Sir
William Turnbull, and had even formed an intimacy with
him. His acquaintance, however, was now greatly ex-
tended by his Pastorals, begun in 1703. They procured
him great reputation, and were the means of introducing
him to Walsh and Wycherley, and some of the other wits
and critics of the age. The Pastorals were printed in 1 709,
in Tonson's Miscellanies, and, though deemed by some
deficient in original observation, were yet unusually extol-

led for the melody of the versification, and thcsplendourof
the diction.

The genius of Pope was now destined to shine in a still

higher sphere. He had already composed his Odefor Si.

Cecilia's Day ; and in the year 1703, before he had reach-
ed his twentieth year, he wrote his Essay on Criticism,

which, without being strongly marked with an imaginative
lustre, evinced a maturity of intellect, and a knowledge of
human character, that has rarely been surpassed.

His lilegy on an Unfortunate Wonmn, which he wrote
in 1711, has been reckoned one of his finest compositions.

The story is a mysterious one ; and though the author had
already shown that he was not under the influence of a ro-

mantic passion for the other sex, it has been supposed,
without any reason, to refer to some lady who had inspired

him with a real passion.

The publication of the IRajieofthe Lock, in 1712, stamp-
ed his reputation as an inventive poet. This mock heroic

poem had its origin in the conduct of I^ord Peli'e, who cut

off a lock of Mrs. Fermor's hair; and, what seldom hap-
pens in such cases, it had the effect of reconciling the par-

ties which that incident had placed at variance.

About the same time. Pope published his Tem/ile of
Fame, altered from Chaucer, and written two years before.

In 1713, he published his Windsor Forest, the first part of

which had been composed in 1704.

Pope now ventured on an undertaking of great difficul-

ty and boldness. In 1713, he circulated proposals forpub-
lishing by subscription a translation of the Iliad of Homer.
This project succeeded beyond his most sanguine expec-

tations, and the rise of the subscription to 6000/., besides

1200/., which he received from Lintot for the copyright,

ensured to him an ample remuneration for the labour which
such a great work necessarily entailed upon him. He
therefore proceeded with his translation with equal ardour

and diligence; and he produced the first volume, contain-

ing the first four books, in the year 1715. Soon after the

appearance of this volume, a rival translation by Tiekell
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was published ; and as Addison had now quanxUcd with

Pope, the public, wiio were not acquainted with ihc i^ieat

ability of Tickcll, with some reason,, ascribed the work to

the pen of Addison. Enraged at this attempt to injure his

commercial interests, which was in no respect an honour-

able one, Pope attacked his rival in a piece of keen satire,

which extinguished all farther opposition, and left him in

full possession of the Troad.

With the produce of his su1)scriptions, Pope purchased

his house at Twickenham, which afterwards became so

celebrated: and he removed to it in 1715, with his father

and mother. His father lived only two years to enjoy the

prosperity of his family; but his mother long survived,

cheered by the most affectionate kindness and attention of

her son.

Thus elevated in society by the successful exercise of his

own talents, Pope devoted himself to the improvement of

his fortune; and liaving done much for his reputation, he

began to do something to promote his comfort and estab-

blish his independence.

With this view, he published in 1717 a collection of his

separate works, in one volume quarto, to which he prefix-

ed a well-written preface ; and he bc^an an edition of Shak-

speare, which was published in 1721, in a splendid form

by Tonson, but which exposed him to much severity of

criticism.

Having completed the Iliad in 1720, he now undertook

a translation of the Odyssey ; but feeling, no doubt, that in-

dependence had weakened his habits of hard labour, he en-

gaged Broome and Fenton to assist him in the undertak-

ing for the sum of 500/. This work was published in 1725,

on the same condition as the Iliad, with this difference on-

ly, that Lintot gave him only 600/. for the copyright.

Twelve books of the Odyssey were translated by Pope him-
self, and the translation is marked by his able hand ; but

the other twelve, executed by his assistants, were, notwith-

standing all his corrections and amendments, of a very in-

ferior character.

In the year 1721, our author published a selection of the

poems of his deceased friend Parnell, which he dedicated
in a poetical effusion to the Earl of Oxford, who had retir-

ed from the disputes and cares of a statesman; and some
years previous to this he had composed his " Epistle from
Eloisa to Abelard ;" a poem of singular beauty, but more
strongly marked with the licentiousness than with the ro-

mance of love.

Soon after our author had settled himself in his elegant
residence at Twickenham, he became acquainted with La-
dy Mary Wortley Montague, whom he had induced tore-
side in the village of Twickenham, in the house of Sir
Godfrey Kneller, a lease of which he had contrived to ne-
gociate for his friend. The poet ventured to address this
eminent individual in the style of a lover; and this tone of
intimacy was probably permitted by Lady Mary, on the
ground that there was no risk of scandal with a jjoet, and
especially with one of his personal disqualifications. The
poet, therefore, carried on an intimate correspondence with
her during her residence abroad; but on her return to Eng-
land, various circumstances, both of a personal and politi-
cal nature, of which we have given a detailed account in
her life, excited between them the bitterest enmity.

In 1725, our author was associated with Swift and Ar-
buthnot, in the publication of a volume of miscellanies,
chiefly of a humorous kind. In this work he inserted a
treatise on the Bathos, or art of sinking, in which he illus-
trated his ironical precepts by examples, and gave a classi-
fication of bad poets. As various living authors were dis-
tinctly ridiculed in this work, he created by it a herd of
enemies, who attacked him by a species of abuse, which

though pushed beyond its salutary limits, could not be
considered as altogether unmerited.
The war in which he was thus plunged by the inferior

wits of the day, seems to have induced him to compose
his Dunciarl, which appeared in 1728, wit!) notes by Swift,
under the name of Scriblerus; the object of which was to

overwhelm all his antagonists with ridicule. Many of the
individuals thus brought into notice would have sunk into
the oblivion which time soon provides for slender and pic-
suming intellects, but the enmity of their great antagonist
has raised them to a species of immoitalily, to which they
were scarcely entitled. Although this work is often stain-
ed with coarse invective and offensive raillery, yet it

seems to have been composed and polished with a de-
gree of care that is not suited to a \)iecc of personal and
temporary satire. Even Gibber, who is the hero of the
work, has declared that nothing of its kind was ever more
perfect.

Bishop Atterbury is said to have encouraged our author
in the exercise of this dangerous habit ; and it seems to

have been so congenial to his disposition, that he was
unable to restrain himself from introducing it, even when
he could not plead the apology of a provocation.

In an li/iistle on Taste, printed in 1731, he is supposed
to have ridiculed, under the name of Timon, the Duke of
Chandos, to whom he had been indebted for many acts of
kindness; and though he exerted himself in an attempt to

repel this accusation, yet the public held him guilty, and
did not abate the indignation with which they had visited

him previous to his defence.

Some time before the appearance of his Dunciad, our
author had nearly lost his life when returning home in the
chariot of a friend. In approaching a bridge, the car-

riage was overturned and thrown into the river. Being
unable to break the glasses, which were up, he would in-

fallibly have been drowned had not the postillion broke
them, and dragged the poet in safety to the bank. He'
was, however, so severely cut in the hand, that he never
recovered the use of two of his fingers.

Having displayed in the Dunciad the highest species of
talent. Lord Bolingbroke urged him to direct his attention

to moral subjects, forwhich his peculiar powers seemed to

be so admirably adapted. Lord Bolingbroke is said to

have furnished him with the materials; and, in 1729, he
was fairly engaged in his Essay on Man. Bolingbroke,
in a letter to Swift, tells him, that Pope's only comjilaint

against the subject is, that he finds it too easy in the exe-
cution ; and Pope, in writing to Swift, remarks, that the
work of which Lord Bolingbroke has spoken with so much
partiality is a system of ethics in the Horatian way. This
work, which may be placed at the head of ethical poems,
exhibits a most singular faculty for reasoning under the

shackles of verse, and is distinguished by the energetic
brevity of its style, by the condensation of its sentiments
and ideas, and by the exul)erant beauty of its poetry.

The success which attended his productions, seems to

have induced him to publish his " Imitations of Horace,"
his "Moral Epistles and Essays," and other works of a
moral and satirical cast.

So early as the year 1727, some juvenile letters from
Pope to a Mr. Cromwell, "a pedant and a beau," who
had been one of his early friends, were surreptitiously
published ; and some years afterwards. Curl the book-
seller, published another collection of letters, put secretly
into his hands, that had passed between Pope and several
of his friends. Though Pope virtually denied all con-
nexion with this work, and carried his anger to such an
apparent height as to have Curl summoned before the
House of Lords for a breach of privilege, in publishing

M 2



92 POPE.

some letters from noblemen, in the collection ; yet pos-

terity seems to have tixcd upon him the odium of coniriv-

ing the whole plan in order to obtain some plausible reason

for publishin^i; a new edition. 'l"iiis edition accordingly

appeared in 1737, in quarto, by subscription; and the

work has been always deemed a great acquisition to our

epistolaiory literature.

Pope had now risen to wealth, and to all the consequence

vrhich a rombinalioii of wealth and talent never fails to se-

cure. Many of his most intimate friends composed the

court of the i'rince of Wales, who was then in avowed
opposition to the measures of his father's ministers. 'l"he

prince honoured him by dining at his liousc; and the poet

was disposed in return to support the political measures

of his illustrious guest. Under the influence of such

patronage, he wrote his last two satires, entitled, Seventeen

Hundred and Thirty- Eight.

In the year 1742, Pope gave to the world a fourth book
of the Dunciad, the object of which was to ridicule use-

less and frivolous studies ; and in 1743, he published the

whole poem complete, as a specimen of a more correct

edition of his works, in which he had made some progress;

kut which he did not live to complete.

His bodily debility was accompanied with a weak state

of health, and a constitutional attack of head-ache, in-

creased by a dropsy w iiis heart, indicated some approach-

ing change. His friend, Mr. Hooke the historian, whom
he had converted to Popery, saw that his disease was mor-

tal, and requested him to receive the last sacrament.

Pope replied, that though he did not think the ceremony
essential, yet it was proper. Soon after this religious act,

he became very ill, and he expired on the 30ih Msy,
1744, in the 56th year of his age. He was interred at

Twickenham, where a monument was erected to his

memory.
By his will, which bore the date of December 1 1th, 1743,

he bequeathed the life-rent of his pioperiy to Miss

Blount, and the property of all his works to his friend

Bishop Warburton, who evinced his gralilud« by pub-

lishing a complete edition of the whole in 175 1, in 9

vols. 8vo. An able Essay on the Genius and IVritings

of Pofie, by Dr. Warton, appeared, in 2 vols. 8vo. in

1756, and in 1782, and it was subsequently reprinted in

1806.

The character of Pope, though generally understood,

has yet been depicted in rather various colours. From
the state of his licallh, he required indulgences and ac-

commodations which the possessor of a robust constitu-

tion is too apt to stigmatize as foibks; and, fjom the

same cause, a fretl'ulness of disposiiion, and a shortness

of temper, which were not indigenous to his powerful

mind.
According to Lord Orrery, " his manners were delicate,

easy, and engaging ; and he treated his friends with a po-

liteness that charmed, and a generosity that was murh to

his honour. Every gutst was made happy within his

doors; pleasure dwelt under his roof, and elegance pre-

sided at his table."

On the other hand, Dr. Johnson observes, "his parsi-

mony appeared in petty natters, such as writing his com-
positions on the backs of letters, or in a niggardly i'ecep-

tion of his friends, and a scantiness of entertainment. He
was full of his fortune, and frequently ridiculed poverty;

he seems to have been of an opinion, not at all uncommon
in the world, that to want money is to want every thing. He
was proud of his connexion with the great, and boasted

that he obtained their notice by no meanness or servility.

He was capable of generous and elevated sentiments, and

had a dignified regard to his independence. Inflexible in

his dislikes, he WAS firm in liis attachments; and Doling-
broke testified of him, that he bad never known a man who
had so tender a heart for his particular friends, or more
general friendship for mai.kind. As a poet, admitting
that he was deficient in invention, his claim to pre-emi-
nence on other qualities, will scarcely be disputed ; and it

will be generally admitted, that no English writer has car-

ried farther, correctness of versification, strength and
splendour of diction, and the truly poetical quality of
adorning every subject that he touched."

POPERY. See the article Ecclesiastical History.
POPUEA'llON is the stale ot a country with respect

to the number ol its inhabitants. The general principles

of population have already been discussed under the

head of Political Econo.my. in this volume, and the

latest returns of the population of the different king-
doms in the world, will be found under their respective
names
As a new census of England, however, and of the

United Slates of America, has been taken since these

articles were printed, we shall insert under the present
head the new results, and various other important parti-

culars, which could not have been previously given in

this work.
POPULATION OF ENGLAND.

The following Table, given in the population returns

by Mr. Uickmiin, contains a most important summary
of the returns for 1700, 1750, 1801, 1811, and 1821. It

is accompanied with the following explanatory remarks.
Col. 4 Sc 5. The population of Great Britain in the year

1811, as here ascribed to the several counties, is less by
243,000 than in the Table formerly given, not more than
two-thirds of the army, navy, &c. at that lime being sup-
posed to be natives of Great Britain ; the other third part

of the army and navy being attributed to Ireland and fo-

reign countries, and a majority of the seamen who then

navigated registered vessels. On these considerations no
more than a thirtieth part was added to tlie resident popu-
lation of each county, for its share of the army, navy, &cc.

and the same proportion is continued backward in the

preceding columns, 1, 2, and 3.—But to the resident po-
pulation of Great Britain in the year 1821, no more than
a fiftieth part is added, the army and navy having decreas-

ed since 18 11. This tends to lessen the per centage in-

crease ascribed to the several counties, between the years
1811 and 1821.

Col. 6.—The area of the several counties of England
and Wales, in square statute niiies, is here given as mea-
sured upon Arrowsmith's large map, (date 1815-16) which,

being founded on the trigonometrical survey, is little

liable to future alteration ; and the measurement of it

having been accomplished by means of an actual division

of the surface into square miles, scarcely admits of error

as to the area of England and Wales; nor would the area

of each county be less accurate supposing its detached

parts to be all known. Of such irregularities, fifty-three

have been taken into account in these calculations, and

those which remain undiscovered, are presumed to be of

inconsiderable dimensions, though perhaps not few in

number. Most of the detached parts are assessed in the

county wherein they are locally situate. To convert the

English squaie mile inio a measure applicable to ihe maps
of civilized nations (for the purposes of comparison)

it is only necessary to reckon it as three-fourths of the

area of the square geographical mile ; in other words, that

four English square miles are equal to three geographical.

This proportion may be deemed exact; for, supposing a

degree of latitude (between 51° and 52°) to measure 50,864

fathoms (on the authority of General Mudge) the area of
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4n English square mile to the geographical square mile is

as 300 to 398 6.

Ttie Ens^lish square mile contains 640 statute acres.

Scotland (with its islands) is about equal to Ireland in area,

«nd is halt'as large as linv;land and Wales; but in computing
the area of Scotland in English square miles, it is right to

mention that the Scottish mile is 5952 English feet, or

(compared with the English mile) as 9 to 8 .-—But it is

rapidly falling inVi disuse.

Col. 8.—The number of county magistrates who have
qualified themselves to act, is considerably less than the

tot.^1 of this column, many of them acting for more than

one county or jurisdiction.—Those who act for the Isle

of Ely are included in Cambridgeshire; and the justices

acting for the Ainstey of the city of York, are included in

the East Riding. One hundred and eighty-three cities

and towns have magistrates who lay claim to an exclusive

jurisdiction; but most of theni exercise only a concurrent

jurisdiction with the county magistrates, and some of them
no jurisdiction at all.

Col. 9.—Parishes not being always conterminous with

the county in which the parish church is situate, it is ne-
cessary to remark, that 268 parishes in England and
Wales arc known to extend into two counties, two parishes
into three counties each ; (for particulars the abstract may
be consulted) but the parish is herein uniformly ascribed
to the couniy in which the parish church is situate. The
parish churches in England and Wales are no more than
10,458 in number, 139 (,arishcs being annexed to others as
far as concerns the olTiccs of the church, and 96 parishes
having no church whatever, or none fit for divine service.

Col. 10.—The number of places which separately and
distinctly levy a rate to maintain their own poor is 14,640,
according to the poor return abstract of 1815 : the larger
number of returns under the population act, arises from
extra-parochial places, and returns of constabularies, in-

stead of townships, in some of the northern counties.
Col 11.—This column includes the returns received

from 889 chapelries.

Col. 12.—The unentered baptisms, burials, and mar-
riages, mentioned in the parish register abstract at the end of
the several counties, are included in these compulations.

ENGLAND.
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Pofiulation of the Towns of Great Britain above 15,000.

ENGLAND.

London,
Manchester,
Liverpool,

liirmingliam,

riristol,

Leeds, -
.

Flymoiilh,
I'ortsnioutli, portion of Gosport,
Norwich,
Sheffield,

Deptford and Greenwich,
Nottingham,
Hath,

Newcastle-upon-Tyne,
Kingston-upon-Huil,
Leicester,

Brighton,

Chatham and Rochester,
Exeter,
Shrewsbury, ...
Coventry,
York, ...
Chester,
Yarmouth, ...
Macclesfield,

Wigan, ...
Derby,
Wenlock, ...
Ipswich, ...
Worcester, ...
Woolwich, ...
Oxford,
Carlisle, ...

siCOTL.\NU.

Population in 1831.

1,225,694

133,788
118,972
106,722

87,779
83,796
61,212
45,648
50,288
42,157
40,574
40,415
36,811
35,181
31,425
30,125
24,429
24,063

23,479
21,694
21,242
20,787
19,949
1 8,040-

17,746
17,716
17,423
17,265
17,186
17,023
17,008
16,365

15,476

GlasgoM-, . . . . .

Kdinburgli and Leith,
Dundee, . . . . .

Paisley, . . . . .

Aberdeen, . . . . _

Greenock, . . . . .

Perth,

IRELAND.

Dublin, estimated in 1812 at about .

Limerick, estimated according to Wakefield,
Cork,* 4 years preceding 1811,
Watcrford, - . . . .

IJelfast, estimated in 1812,
Londonderry, . . . .

Kilkenny, . . . . .

147,043
138,235
30,575
28,000
26,485
22,088
19,068

278,000
60,000
55,265
35,000
30,000
18,500

15,000

In a very interesting paper on the " Numerical Changes
of the Population of Great Britain, as divided into the
classes of Agriculturists, Manufacturers, and non-produc-
tive Labourers, during the period from 1811 to 1821," by
Mr. George Harvey, F.U.S.E.f that able writer has given
the following results. The sign + indicates in the column
of agriculture, for example, that the agricultural population
has increased by the number aniinexed to it in every par-
ticular county of any of the three kingdoms j and the sign— that the same population has diminished.
The total population of each county has been assumed

at 10,000 families, the returns having been given only in

families in relation to these subjects.
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In Agriculture.

Proportional change of 10,000 Families chiefly employed

In Trade, Manuractures, or Commerce.
Otherwise than tlie two preceding

Classes.

ENGLAND—continued.

Bedford,
RIoucester,

Wilts, -

Leicester,

Cornwall,
York, East Riding-,

Chester,

Nortlmmberland,
Worcester,
Cumberland,
Stafford,

Warwick,
York, North Riding,
Lancaster,
York, West Hiding,
Monmouth,
Derby,
Sussex,
Durham,

Cardigan,
Fhnt,
Radnor,
Denbigh,
Merioneth,
Pembroke,
Carnarvon,
Anglesey,
Montgomery,
Glamorgan,
Carmarthen,
Brecon,

Clackmannan,
Kirkcudbright,
Renfrew,
Edinburgh,
Fife,

Berwick,
Argyll,

Dumfries,
Bute,
Ross,

Stirling,

Dumbarton,
Forfar,

Linlithgow,
Kinross,

Ayr,
Aberdeen,
Elgin, -

Peebles,
Banff, -

Kincardine,

Roxburgh,
Lanark,
Perth,

Iverness,

Haddington,
Wigton,
Nairn,

Sutherland,
Selkirk,

Orkney,
Caithness,

+ 128
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POPULATION OF PRANCE.

The following Table contains the most correct results,

as known in 1318.

FOl'ULATIO.V OF EUROrE.

Ain
Aisne
AUier
Alps (Lower)
Alps (Upper)
Ardeclie
Ardennes
Ari^ge
Aube
Aude
Aveyron
Bouches-du-Rhine
Calvados
Cantal
Charente
Ctiarente (Lower)
Cher
Correze
Corse
C6te-d'Or
C5tes-du-Nord
Creuse
Dordogne
Doubs
Drome
Eure
Eure-et-Loir
rinUtere
Gard
Garonne (Upper)
Gers
Gironde
Hcrault
Ille-et-Vilaine

ImXri
Indre-e-Loire

Isere

Jura
Landes
Loir-et-Cher
Loire
Loire (Upper)
Loire (Lower)
Loiret

DEPAllTMENTS.

304,468 Lot
442,987 Lot-et-G»ronne -

260,266 I.oziTe

146,994 Maine-et-Loira

124,763 Manche
290,833 Marne
275,792 Marne (Upper) -

222,936 Mayenne
238,819 Meurthe
240,993 Meuse
331,373 Morbihaii
29!,235 Moselle
505,420 Nicvre
351,436 Nord
326,885 Oise

393,011 Orne
228,158 Tas-de-Calais

254,271 Puy-de-Ddme
174,702 Pyrenees, (Lower)
355.436 Pyr^n^es, (Upper)
519,620 Pyr^n^es-Eastcan

226,224 Rhin (Lower)
424,113 Hhin (Upper)
226,093 Khdne
253,372 Sadne (Lower) -

421,581 Saone-et-Loire

26 .,996 Sarthe

452,895 Seine

322,144 Seine-et-Manie
367,551 Seine-et-Oise

286.437 Seine-Lower
514,462 Sevres (Deux)
301,099 Somme
508,344 Tarn
204,721 Tarn-et-Garonne
275,292 Var
471,660 Vaucluse
272,883 Vendue
240,146 Vienne
213,482 Vienne (Upper) -

315,858 Vosgei
268,202 Yonne
407,827
285,395 Total

268,149
325,127
143,246
404,489
581,429
311,017
237,785
232,253
365,810
284.703
403,423
385.949
232,263
839,833
383,507
425,920
570,338
542,834
383,502
198,763
126,626
500,926
414,265
340,980
300,156
471,457
410,380
806,281
304,068
430,972
642,948
254,105
495,058
295,885
23'J,514

285,296
205,832
268,746
253,048
243,195
334,169
325,994

29,327,388

POPULATION OF THE TOWNS OP FRANCE ABOVE 15,000.

Paris,

Marseilles

Lyons,
Bordeaux,
Kouen,
Nantes,
Lille,

Strasburg,

Thoulouse,
Orleans,

Metz,
Amiens,
Nismcs,
Caen,
Montpellier,

Clermont-Ferr,
Rheims,
Nancy,
Toulon,
Angers,
Rennes,
Besanfon,
Aix,
Troyes,
Dijon,

713,765
102,217
100,041

92,374
81,098
75,128
59,724
49,902
48,170
41,948
41,035
39,344
38,955
35,638
32,814
30,379
30,000
29,628
29,760
28,927
28,601

28,172
26,900
26,702

26,612

Dunkirk,
Versailles,

St. Etienne,

Montauban,
Brest,

Avignon,
Lorient,
Dijon,

Grenoble,
Tours,
Poictiers,

Limoges,
St. Omer,
Havre,
Dieppe,
Arras,

Le Mans,
La Hochelle,
Abbeville,
Douay,
Bourges •

St. Quintin,

Carcassone,
Rocliefort,

Laval,

26,255
26,037
25,000
24,591
24,180
23,211
22,318
21,621
21,350
21,196
21,124
21,025

20,135
20,620
20,000
18,872
17,535
18,346
18,125
17,000

16,352

15,710
15,178
15,024
15,008

The following Table of the population of the principal
kingdoms of Europe, and their capitals, is correct only in

some particular cases, and must be considered merely as an
approximation to the truth.

Great Britain and Ireland,*
in 1821, 19,391,631

France, in 1818, 29,327,388
Russia, in 1820, 56,000,000
Prussia,! in 1817, 10,330,000
Austria, in 1816, 28,000,000
Holland and Nether-

London, in 1821, 1,525,694
I'aris, 713,765
St.Petersburg, in 1820,330,000
Berlin, 160,000
Vienna, 270,000

lands,

Denmark,
Sweden,
Norway,
Italy,

Spain,

Portugal, in 1808,
Turkey,

4,000,000
1,125,000

2,425,700
750,000

17,000,000

12,000,000

3,683,000

9,660,000
Swffzerland,iii 1815,1,714,000

Amsterdam,
Copenhagen,
Stockholm,
Christiania,

Rome, in 1822,
Madrid,
Lisbon,
Constantinople,

Berne,

200,000
90,000
80,000
9,005

136,085
200,000
230,000
400,000
15,000

POPULATION OF THE UNtTEIJ STATES.

The following Table shows the population of the United
Slates of North America, by the latest census, in the year
1820.

Statk«.
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As the inciease of the population of the States of North
America, is a subject of grcul iiucrcbt, \vc shall lay before
our readers several tables, computed by Mr. Harvey (sec
Jidiub. Phil. Jour. vol. viii. and ix.) which contain much
curious information on this point. According to Dr.
Franklin and Dr. Pitkin, the following was the ratio of in-

crease of tlie whulc American population.

1731 to 174-
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ai fMaine,
New Hampsliirc,

Massacluisetls,

Kliode Island,

g
I

Conneciicut,

% l^Vcrniont,

» rNew York,

M
I
New Jersey,

55 ) Pennsylvania,

i! ] Delaware,
"% Ohio,

% Lliidiana,

:n ('Maryland,
Virginia,

North Carolina,

^ J South Carolina,

'a Georgia,

5 Louisiana,

§ Tennessee,
" LKentucky,

— 94.9

— 60.0
— 65.6

— 3.4

+ 8.r— 543
— 44.4

+
+
+
+

5.4

18.2

33 5
36 5

138.2

+ 224.6

71.6

6r.4

14.5

114 6

473

+
+
+
+
+

4-

2.7

13 5
26.7
34 4
76 2

227 8
99 7

— 58.3

— 68.7

32.8

30.4

7Z.5

7.9+
— 19.8

_ 3.8

+ 8.3

+ 21.5

+ 28,2

+ 42 2

+2103 7
4- 799
+ 57.3

„_,,_,__ . ^ il'»li>ol Incrant|Kali>«ol lDcre«sclKnlc«oriiic.ruaM.i
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invented. The Por'.ugiiese* arc KCiicially allowed to

have been the first that introduced the knowledge of it

into Europe; but at what date has not been ascertained,

thoush, after it was introduced, many aj^cs elapsed ere

any attempts were made to Arry it into practice. It is

not, indeed, much more than a century since porcelain

was really manufactured in this quarter of the globe. M.

de Bottichcr, a German chemist, had the honour of beirig

the first in I'^iirope that understood the nature of porcelain

manufacture, or rather who invented it. This philosopher,

having been thrown into prison on suspicion of being

master of the philosopher's stone, continued his experi-

ments, ihovigh in confinement, with inllc.Kible ardour, and

thus fabricated, though accidcnially, the first porcelain

really made in the western world. In making some cru-

cibles, he found that heat imparled to them the appear-

ance of porcelain, which, imported from China, was com-

mon tliroughout Europe; and this accidental discovery

laid the foundation of that celebrated manufactory at Meis-

sen, near Dresden, which has produced porcelain of the

most beautiful and perfect kind, the best certainly in Eu-

rope, and reckoned by some not nuich inferior to any

manufactured in China. Bolticher, however, (who died

in 1719,) understood the art of making white porcelain

only, the endless variety of colour of which this ware is

susceptible, not having been known for some years after

bis death. He was succeeded by several eminent philo-

sophers and manufacturers, particularly M. Reaumur,

who improved upon his discoveries, and contributed to

bring the art to very considerable perfection in Europe,

and almost to rival, in some respects, the ancient and ce-

lebrated manufactures of the east. The first European

porcelains were made in Saxony. France soon followed

the example; and manufactories of this article were ere

long established in England, and in all the principal coun-

tries in Europe, each of these places possessing some

characteristics peculiar to itself, and all differing more or

less from the porcelan of China or Japan, yet not reckoned

inferior to them in any hopeless degree, either in beauty,

lustre, or value.

In China, the principal materials of which porcelain is

formed, are two kinds of stone or earth, denominated

kaolin and petuntse, with two kinds of oil or varnish, one

of which is extracted from the hard stone of which the pe-

tuntses are formed, while the other is the oil of lime, ob-

tained, as shall bs shown, by a considerably tedious pre-

paration. Of the nature of kaolin and petuntse, there

have been many various conjectures. This question,

liowever, may be said now to be about decided. These

substances have been analysed by Reaumur, Scheffer, and

others, whose opinions and inferences have very nearly

coincided. The analysis of \'auquelin, which has obtain-

ed the authority of the late Dr. John Murray, of Edin-

burgh, and which is not essentially different from that of

his predecessors, may be regarded as perfectly satisfactory

and unexceptionable. The result of the analysis is as fol-

lows; the kaolin consists of silex 74, alumina 16.5, lime 2,

and water 7; the petuntse of silex 74, alumina 14.5, lime

3.5. The two princijjal ingredients, therefore, of which

porcelain is made, are of a siliceous and argillaceous cha-

racter, in which the former predominates. Though sili-

ceous earth is the ingredient in largest proportion in these

compounds, yet it is the argillaceous substance which
gives them theii-Jcharaetcr, as it communicates ductility to

the mixture when soft, and renders it capable of being
turned to any shape on the lathe, and of being baked, a

process afterwards to be described. The perfection of

porcelain consists in the purity of these ingredients ; and
hence, in Europe, the purest natural clays, or those which
consist of silicia and alumnia alone, are always preferred.

I'rom the above analysis, it is evident that there is rather

less than five per cent, of lime in the two substances in

question. Lime in that proportion does not injure, or

rather it improves the character of the porcelain ; but, in

greater proportions, it renders the mixtures too fusible;

in which case the purity of the other ingredients, and th^
greatest care or ingenuity on the part of the workmen, can
be of no avail. Petuntse and kaolin are found in quarries

of great depth, and of inexhaustible extent, about twenty
or thirty miles from King-te-tching, and in other parts of

the east. Identical substances are not to be found in any
part of the western world, though analogous ones are suf-

ficiently abundant. " It is difficult," to quote the words
of a celebraied chemist, " to procure in Europe natural

clays equally pure; and hence, in part, the difficulty of

imitaiing the porcelain of the east. Such clays, however,
have now been discovered in different countries, and the

European porcelain has attained considerable perfection.

The fine Dresden porcelain, that of Berlin, the French
porcelain, and the finer kinds which are formed in this

country, are manufactured of the clay which has received

the name of porcelain earth, and which appears in general

to be derived from the decomposition of the feldspar of

granite," of the nature of which, it may be remarked, pe-

tuntse and kaolin, according to M. Bomare and others,

partake in an eminent degree. " The clay of Cornwall,

from which the finer kinds of English porcelain arc made,
has this origin. Earthy mixtures, containing magnesia,
are also used in the manufacture. Gioberl analysed an
earth which had long been employed for this purpose, and
considered as a clay of great purity, and found that it con-
sisted almost entirely of carbonate of magnesia and silex.

The proportion of the earths to each other is likewise of
importance ; and from differences in this respect arises

the necessity frequently of employing mixtures of clays.

The proportion of silex in porcelain of a good quality, is,

according to Vauquelin, at least two-thirds of ine com-
position ; and of alumina from a fifth to a third; magnesia
is of utility by lessening the tendency which the composi-
tion of the other earths alone has to contract in baking.
From what we know of the fusibility of mixtures of these

earths, too large a proportion of magnesia will render the
composition too fusible." ^

In addition to kaolin and petuntse, the Chmese, as men-
tioned above, use also two oils or varnishes in the manu-
facture of porcelain. Of these oils one is extracted from
the stone of which the petuntses are formed, the kind which
is the whitest, and whose spots are the greenest, being cho-
sen for this purpose. To 100 lbs. of tliis oil they put a mi-
neral stone called shekau or kekao, resembling an alum,
and which, when reduced to an impalpable powder, serves

to give the oil a consisterxe, though it must always be kept
in a liquid state. The other oil is the oil of lime, the pre-

paration of which, as stated above, is extremely tedious.

• If conjecture, which is supported by no less a man than Scaliger, may be relied on, this art was known to the liomans, and could not

therefore nave been introduced into Europe from China, as no communication was opened with the east lilt many centuries after the fall

of the Unman empire. The terms rasa, murrhina, mtirrina, mvrrea, have been regarded by that famous scholar as synonymous with our

mo.lcrn name porcelain. Others, with more probability, have supposed that the vessels to which these terms are upp'ied, and which are

descvibeil by fliny, were made of a species of precious stones, found in Parthia, of a colour and appearance not uiihke the manufacture

which forms the subject of this article. The Unmans, at least, it is well known, understood tlie manufacture of pottery, which is »

kindred art, at an extremely distant period.— (Plinii Uiet. J^'at. xxxrii. 2.)
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Having dissolved and reduced to powder large pieces of

quicklime, they sprinkle water on it. On this powder they

lay alternately couches of dry fern and slacked lime, till

they have erected a considerably large pile. They then set

fire to it ; and with the ashes that remain, and with dry

fern, alternately, as before, they repeat the same process

five or six times successively; and the oil, thus prepared,

is regarded as an important ingredient, (though consider-

able skill is required to prevent too much of it being used)

in the manufacture of porcelain, as imparting to it all its

lustre and transparency. It may not be improper to men-

tion that the term oil is used by the Chinese in a very pe-

culiar and vague sense. It seems with them to signify ge-

nerally any thing in a state of liquidity ; and they call their

varnishes oils, though made of the powders of earilis and

stones, mixed with water.

There is still another ingredient made use of in the ma-
nufacture of porcelain, namely, hoache, a substance of a

chalky or siliceous nature. This may be used either instead.

of kaolin, by undergoing a similar process of preparation,

or as a varnish, the vessel when made being plunged into

it, by which means it derives the greatest splendour and

whiteness. The porcelain made of hoache is extremely

light and brittle, and considerably more expensive than that

formed of kaolin.

In preparing the petuntse and kaolin, the first object is

to break and pound them in a mortar, till they are reduced

to almost impiilpable powder. In this state a quantity of

water is applied, and after they have been completely

amalgamated by being stirred with an iron instrument, they

skim off from the surface a white substance of three or

four inches in depth, which they put into another vessel of

water. This process is repeated till nothing is left but the

cparse residuum of the powder, which is carefully pre-

served, and, after being pounded again, is used as a new
powder.
With regard to the second vessel, in which the skim-

mings of the first were put, the water being soon separated

from the ingredients with which it had been blended, is

poured out; and the sediment which remains at the bottom

of the vessel, is then put into a mould of a square shape,

and after being dried, requires only to be mixed with the

proper materials, for being fashioned into porcelain. The
two substances, petuntse and kaolin, undergo a similar pre-

paration; though the latter, being naturally soft and more
dissoluble, requires not to be broken, but merely to be im-
mersed in water.

The just admixture of the different ingredients is the

next step in the process of the porcelain manufacture; and
this" must be determined by tlie quality of the porcelain to

be made. For the finest porcelains they use an equal quan-
tity of petuntse and kaolin; and the proportion of petuntse

to increase as six to four, three to one, according to the de-

gree of coarseness which the porcelain is meant to assume,
the vessel being coarse in proportion as the quantity of
petuntse exceeds that of kaolin in the n^anufacture of it.

The two ingredients are, when thus combined, put into a

large pit or basin, well paved and cemented, and are trod-

den by the workmen, and hardened, till they obtain a pro-

per degree of consistence. They are then removed from
the basin, and rolled and kneaded a second time on a slate:

a process which requires the greatest care and niceness, as

the smallest vacuum, or the least admixture of any thing

•xtraneous, even a hair or a grain of sand, would render

the operation a complete and total failure, and the mate-
rials thus adulterated of no use at any future period. The
oils, or varnishes are next to be applied; the oil of lime

being generally in the ratio of one to ten of the other oil,

which, as previously described, is extracted from the stone

from which pentuntse is obtained. The proportion which
these oils must bear to the other ingredients depends en-
tirely on the quality of the wcfrk lo which they are applied.
The mode of applying these oils will be mentioned in 9
subsequent part of this article.

Of the materials amalgamated and prepared in this way,
the porcelain is made. This is done cither with the wheel,
like our eathen-ware, or in moulds All smooth dishes arc
made in the former way ; and the largert arc finished on
the wheel by two operations, one-half being ajjplicd at a .

time. When the two halves have, in this way, been made
to acquire the saSie size and figure, they aie united with
porcelain earth, made liquid by adding water to it; and the

juncture, which is polished by a kind of iron patida, is so

perfect that it is not only entirely imperceptible, but is the
strongest part of the vessel. It is in this way that handles,

spouls, ofien embossed work, are added. Those vessels, on
the contrary, that are embellished with figures in relievo, are

formed, not on the wheel, but in moulds, and are polished and
finished with the chisel. Others that have impressions in

creux,are engraven with a species of puncheon. Vessels with

figures in relievo or in creux, belong, it is evident, in one re-

spect, at least, more to the profession of sculpture than to that

of porcelain-making. This operation is, of consequence, as-

signed to a particular class of workmen; and as their labour

is exclusively confined to this species of employment, it is

performed with a degree of delicacy, rapidity, and elegance,

which, considering the extreme brittleness of the article, is

altogether astonishing. Nor is this the only department
assigned to a separate class of workmen. On the contra-

ry, the division of labour is carried to a very great extent
in the porcelain manufacture. Every separate operation,

however minute, is done resijectively by different persons;
and a single cup runs with expedition from one to another,

till, before it is finished, it has passed through the hands
of no fewer than seventy individuals.

• The Chinese, for many ages, used only white porcelain,

which were first superseded by blue, and soon afterwards
every variety and shadeof colour was introduced. The blue,

it is supposed, they originally prepared from a species of
lapis lazuli, which, previous to being used, was calcined,

and reduced to a powder of the greatest fineness, liut as

Britain can supply them with the smalt at a cheaper rate than
they can prepare it, they obtain the article from this country.
Thefinedeep blue, by which the most ancient chin a-ware was
characterized, and which is so much valued by the curious,

is now no longer to be seen. The art of making it, indeed,

seems to be entirely lost; though it is supposed to have
been obtained from theo ;yd of cobalt (with other minor pre-
parations;) a mineral which may be found in various parts

of China and of the East. Nor is this the oidy art in the

department of painting which, though once fully under-
stood, the Chinese have now altogether forgotten; and,

while it may be affirmed, with much truth, that while the
manufacture of porcelain in China has not improved, in

the smallest degree, these last five centuries, it has, in

some respects, entirely deteriorated. In addition to the loss

of the knowledge of producing the fine deep blue, as

just menlioned, the art of making the mugic porce-
lains has also entirely disappeared. These magic porcelains
exhibit their colour and tlieirdevices only when (iilt-d with
water, and were thus regarded as the most curious and ro-

mantic specimens of the art to which they bclon;^ed.

Though the mode in which they were nianufiiclurcd carv-

not now be described with accuracy, the following has
been conjectured as not very remote from the truth. The
first requisite, which was quite indispensable, was, that the
vessel be exucmely thin, so that the figures to be formed
might be sufficiently clear and perceptible. After the ves-
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scl had been baked, (a process soon to be described,) tlie

figures, wliicli were niosily lish, as tlicsc correspoiidcd

best wiih the water, must be formed un the inside; and af-

gjer the colour has liad time lo dry, a second extremely

thin coat, of the same substance of which the vessel was

constructed, niust be inserted on the inside, and varnished.

The fish, or whatever is the dtvicc, will now, it is evident,

be buried between the two coats of the ware of which ihc

vessel is made. ffAll that now remains to be done, is lo

grind the outside of the vessel as close to the fij^ures as

possible, to varnish it again, lo subject it a second time to

the furnace; and though, after the opcmlion, the figures

and embellishmenis will not be at all perceptible, yet so

soon as the vessel is filled wiili water, they will all at once

be rendered clear and distinct lo a degree scarcely credi-

ble. This beautiful art it has lieen attempted of late years

to revive; but as the pains and delicacy required arc so

extremely great, and as the Cliincse seem not now to be

characterised by the same ins;enuity or dexterity as in for-

mer ages, these atlenipts have hitherto been wonderfully

unsuccessful.

It may here be mentifined with propriety, that though

the painting of porcelain is distributed among a great va-

riety of workmen, each having his own deparlinent, this

art has not attained to any eminence or perfection in the

east. With the exception of flowers and landscapes, which,

though never remarkably elegant, are yet pretty correct

and beautiful ; the other species of painting are total fail-

ures, deficient both in design and execution, and such as

would bring disgrace on the merest tyro in the art in this

quarter of the world. If the Chinese, however, do not ex-

cel in painting, the colours which they use are prepared

with a degree of niceness and skill of which there is yet no

instance in Europe, and are indeed so lively and brilliant

as to challenge all rivalry.

The different colours by which the Chinese porcelain is

distinguished, are made from the oxyds or different me-
tals, with other slight ingredients, prepared and atnalga-

niatcd in a way which, as just remarked, we cannot success-

fully imitate or understand. On this curious subject, al-

most the only information we possess is derived from Clou-

et and Brogniart. (Vide Philoso/ihical Magazine, vol. vii.

p. 1, and Nicholson's Journal, \o\. iii. p. 101.) The follow-

ing briefsketch will, we fear, afford the reader but a faint idea

of the important art in question. Carmine red is obtained from

the purple precipitate of the solution of gold, by muriate of

tin. This beautiful colour,howcver,is now comparatively lit-

tle used, as it is apt to change from the great heat necessary

to bake the vessel after it is applied. Violet results from the

application of the same substances wiih a larger quantity of

oxyd of lead. Rose red is produced by the oxyd of iron, highly

oxydized by the action of nitric acid. For this purpose,

the purest iron is dissolved in strong nitric acid ; and the

solution thus obtained must be allowed to stand till it is

perfectly clear. Then add a solution of the carbonate of

potash, till the whole of the oxyd of iron is precipitated.

This precipitate must now be washed carefully with hot

water, and the last washing drawn off by heat, raised al-

most to redness—which will expel the carbonic acid. The
oxyd, after this operation, will have assumed a fine red

colour, and be fit for application. The white oxyd of an-

timony, with oxyd of lead and silex, is employed-to give

a yellow colour. Blue, as fonnerly hinted, is produced
from oxyd of cobalt ;

green from oxyd of copper ; brown
from various proportions of manganese, copper, and iron

mixed. The colours thus obtained are applied to the sur-

face of porcelain by means of fluxes or enamels, more fu-

sible than the matter of the porcelain. " The flux gene-

rally employed to fix the colouring matter," says a celebra-

ted chemist, " is either a mixture of viirifie oxyd of lead
and silex or borax, or sometimes a mixture of all these.
By promoiing the fusion of the metallic oxyd, it causes it

to adhere at a lower heat than that by which it might be
decom|)osed, and the colour changed; it also serves as a
medium of union with the matter of the porcelain, and
renders the surface more smooth. The method of ap-
plying it is, cilhcr to mix the metallic oxyd, or mixture of
oxyds, which is to give the colour, with the materials of
the flux, the whole being reduced to an impalpable pow-
der, which is made into a thick liquid with gum water, or
with a volatile od, and applied by a pencil to Ihe surface
of the unglazed porcelain; or the colouring mailer and the
matter of the flux are fused together, anil the enamel thus
formed being reduced to a fine powder, is applied in a si-

n)ilar manner. The first mode is generally employed with
those colours which are liable to be altered by heal." The
common kinds of porcelain, it may be remarked, are
painted by means of copper-plate prints, which, however,
are more used in common earthenware than in porcelain.

But painted figures and embellishments are not the only
ornamcnis by which the porcelain of ihe Chinese is dis-

tinguished. That celebrated and ingenious people stamji

or imprint a great variety of figures on the surface of ves-

sels of while porcelain, though the surface be quite smooth
and the vessels extremely thin. The mode in which this

operation is performed is the following : A vase of the
finest materials, and as thin as possible, is constructed; and
when it has been polished on the wheel, both inside and
out, they insert into it a stamp of nearly its own shape and
dimensions, but cut with such figures as they wish the

newly formed vase to assume. They next press down this

stamp so firmly, that the moist vessel receives, in the most
perfect way, the impression thus communicated; and if, in

consequence of this pressure, the shape of the new ves-

sel be injured, they have merely to apply it to the wheel
again to restore it. After having polished and finished it,

as nearly as possible, the only other step is to cover it wiih-

in and without with the finest white varnish : and this var-

nish, while it occupies all the cavities which the stamp had
made, and renders the surface perfectly smooth, gives, at

the same time, a darkish hue and aspect to the figures in

proportion to the quantity of it required in filling them
up ; so that Ihe whole device is as clearly seen, and as

exquisitely shaded, as if the figures had been carefully

painted on the outside. This method of stamping porce-
lain, though simple, has not yet been tried in Europe;
nor has the following department of this art, though
equally simple, been carried. on any where but in the east.

The kind lo which we allude, is the marlifed porcelain,

called by the Chinese tsou tchi. The vase, after being
formed, baked, and polished, is covered over, not with the

common varnish, but with a sort of coarse agates, calcin-

ed to a while powder, and separated from the grosser parts

by means of water. The powder, reduced by water to

about the consistence of cream, is the varnish used in this

operation. And the great peculiarity of this kind of
porcelain is, that this varnish does not spread over the

vessel in equal portions, but runs in ridges and veins;

thus forming, though accidentally, the most curious and
romantic figures, and often exhibiting a species of mosaic
work of the most exquisite kind; figures, which, instead

of seeming the result of accident, appear to have been
formed and elaborated by the most correct taste, and thq

highest ingenuity. Our crystal, it has been conjectured,

would answer the same purpose as these coarse agates;

and as the preparation is simple, the art could, without
difficulty, be carried into execution in Europe. Of these

vessels, the ground is generally white, though sometimes
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blue; and the only diflei'eiice in ihc fS'cpaiation is this,

that ihc vessels require two coats, instead of one, of the

agate oil, and thai, before the second coat is applied, the

blue colour must be imparled to them by immersing them

in blue varnish.

In addition lo painting, porcelain is frequently orna-

ptienlcd with gildins;; a process performed in a way simi-

lar lo painting. The precipitate of sold, from its solution,

is ground up with the oil of turpentine, and a small quan-

tity of the flux. With this preparation, the parts of the

vessel to be gilt are covered ; aad are in this state put iiilo

the furnace as in painting. The fire causes the oxygen to

fly off, the gold being left in its metallic form, firmly ad-

hering to the porcelain. It now requires merely lo be

varnished ; after which it assumes a rich, glossy, lively

appearance. Platina is used in a similar way.

The only thing now that requires to be done with the

porcelain, ere it be carried lo ihe furnace^ is oiling or

varnishing; an operation of considerable delicacy, inas-

much as the varnish must be applied equally, and as if it

exceed or fall under a certain quantity, the vessel is com-
pletely spoiled; and this quantity niust be great or small,

according to circumstances; that is, according lo the

quality of the work, or their colour, or the colour of the •

fissures and devices with which they are adorned. Of the

oils of which the Chinese make their varnish, we have
already spoken. These oils they mix together with great

caution and delicacy ; and, with an almost endless variety

of other slight ingredients, form with them varnishes of

every hue and every degree of fineness and elegance. The
Chinese, though lliey have not for centuries made any
real improvement in the art of porcelain manufacture,
have recently discovered a new varnish, of a brown goldish

appearance ; much esteemed, probably on account of its

novelty. This varnish is made of a common yellow earth,

which they dissolve in water, and of which, allowing the

coarsest i-esiduum to be thrown out as refuse, they make
use only of the purest and finest parts. This, which is

first in the form of a soft paste, and which is afterwards

dissolved by a new admixture of water, is mixed, before it

can be used, with the common varnish, and other subordi-

nate ingredients, in just proportions. This varnish is ap-
plied by immersing the vessels in it; they arc then re-

moved to the oven ; and ihe baking gives the most beauti-

ful brightness to the colour.

After the porcelain has received, in the way described
above, its proper shape, ornaments and colour, it requires
only to be baked to complete the whole operation. The
ovens, in which the baking takes place, are formed of
three kinds of earth ; one yellow and common ; the re-

maining two scarce, one of them called lautou, a strong
slifl' earth, the other youtou, oily. These ovens are about
two fathoms in height, and four in breadth, and their roof
and wall are so thick and impervious, that even when the
furnace is at the hottest, a person may place his hands on
them with impunity, The dome or roof is shaped like a
tunnel, with a large aperture at the top, and five smaller
ones around, to allow the smoke and flames lo escape. In
each of the furnaces there is a long vestibule or porch for

conveying air, which answers instead of bellows. When
the fire is lighted, every entrance lo the furnace is closed,
with the exception of this vestibule, and of a small aper-
ture of a foot in length, but very narrow, for the admission
of wood, of which the fire is formed, and which two men,
who release each olher alternately, continue throwing in

without intermission. Every piece of porcelain is inclos-

ed in a separate case, called in Eurojie .laggars, ere it be
put into the furnace. The bottom of these iteses is cover-
ed with a layer of fine sand, which is sprinkled over with

the powder of the kaolin, lo prevent the sand from adher-

ing to the body of the vessel. These cases arc arranged
in files, the bottom of the one formin;:; the cover of llic

other, so that the porcelain may not he subjected lo the

too direct action of ihe heal. And the difiicully at this

step of the progress is, ihat ihcy be so arranged, and the
fire so managed, thai ihc llame may have a free passage,
and insinuate itself equally in every quarter of the furnace.
To know when the porcelain is fully baked, the workmen
open a small aperture, ancl with a pair of tongs take otV

one of the covers of the cases ; and if the colour of ihc
porcelain exhibit a bright lustre, and if all the piles seem
equally inflamed, the coction is regarded as sutlicienl; and
the fire being discontinued, the furnace is allowed to cool
gradually before it is opened. Some species of porcelain
are painted twice, and after having been in the oven just

described, ihey are baked a second lime in a smaller oven.
Here they require no cases, the oven itself serving ihat

purpose, being about a fool high and haU a foot broad ; and
the object of this second baking (which lakes place chieHy
with lea cups, and other similar elegan'l vessels) is either

to render Ihe lustre of the colours more brilliant, or
sometimes, by covering ihem ^with colours, to remove
blemishes which have taken place in some former stage of
the process. •
On the operation of baking depend the nature and cha-

racteristics of the porcelain niunulacturcs. Il is not al all

difficult to procure earths and olher ingredients that will

exhibit nearly all the appearances of porcelain, ere it be
subjected lo the fire; but the great and distinctive pro-
perly of porcelain is its semi-vitrification, to which il owes
its lustre and transparency; a result which has not yet been
salisfactorily attained with any other substances, but those

of which the Chinese form their celebrated manufacture.
Jvl. Reaumur was the first who examined this subject

scientifically. He analysed the Chinese and European
porcelains; he tried lo ascertain their real and inherent
qualities by the action of heat; and the result of his ex-

periments was, that the properties of the two manufac-
tures were essentially different; that European porcelain,

when subjected to the fire, underwent perfect fusion ; that

the eastern porcelain was unaltered by the fire, and was a
half-vitrified substance, in a middle stale between the com-
mon baken earthenware of vulgar manufactures, and true

glass. Other philosophers have since made this subject

the object of scientific investigation, particularly the late

Mr. Wedgewood, though the result of his experimenls
was not exactly the same as those of Reaumur. Mr.
Wedgewood ascertained ihe fusibility of most of the Eu-
ropean porcelains ; that several kinds, manufactured in

England underwent perfect vitrification at temperatures
from 90" of his scale to 120°; that one kind, manufactur-
ed at Bristol, showed no symptoms of vitrification at \jS'';

and that the Dresden porcelain was still more obstinate

in resisling the heat. He also ascertained that common
Chinese porcelain did not vitrify completely by any heat,

but began to soften at 120", and at 156° became so soft as

to lose their shape; thai the real King te-tching porcelain

did not soften in any heat that could be applied; bul that,

on the contrary, its internal substance, entirely unaltered,

still retained its grandular texture.—In a former part of

this article, it was mcniioned that earths have recently been

discovered in difl'erent parts of Europe, possessing similar

properties as those of Chma ; and hence that our Euro-

pean ])orcelain has of late attained lo very considerable

perfection. The true and real porcelain seeins lo be

formed when the fusible pail requires the greatest degree

of heal for that purpose. This is the case with the pe-

tuntse of the Chinese, which is allowed to be similar to,
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if not ilie same as the feldspar of Cornwall. The other

ingrediei\t, to \vhicl< the porcelain mass owes i;s duciiliiy,

is called porcelain-clay or carlli, which is a substance coin-

poscd of alumina and silex, in various proporiionh, and

which coricsponds in no inconsiderable degree with ihc

kaolin of the east. In liurope, the substance known by

the name of so;iprock or slealitc, is employed with the

kaolin or porcelain-cluy, with the view of Kivinj; firmness

to the infusible pan of the manufacture.—Such being our

advaniuKCs, we may hope soon to rival the celebrated

porcelain manufacture of the east; though probably,

even allowing we have the materials, centuries may elapse

ere our workmen attain to that surprising degree of de-

licacy, ingenuity and accuracy, in conducting the dif-

ferent steps of the progress, for which the Chinese la-

bourers have, for time immemorial, been so celebrated;

and without which all the other advantages we possess

can be of no avail.

The foregoing discussions, however, have had a re-

ference almost entirely to the porcelain of the Chinese,

and to the art of manufacturing it as practised by that an-

cient and celtbraicd people. European porcelains, and

the ingredients of which tliey are made, have been men-
tioned but collaterally, and as by no means exhausting the

subject. -Th^materials in this portion of the world being

naturally different substances, and exhibiting different fea-

tures from those of China, (though they are not widely

different in inherent radical properties) necessarily under-

go a process of preparation and management considerably

disiiiiiilar from tftfcse that obtain in the east. For this

reason, and because every kind of porcelain manufactured
in Europe, particularly what is denominated soft porcelain,

are, in every respect, so analogous to pottery (of which
indeed, they may be regarded a species) both in internal

ingredients, and in the mode in which they arc formed,
baked, glazed, and printed, that wc beg leave to refer

our readers to that article, for suitable information on this

subject.

l-"or Reaumur's articles on this subject, see Mimoires
dc l\icatlemie des Scif7ices, IT'27— 1779; for Scheffer's

Swedish Transactions, 1753; for Guettard's, Mfm. dr
CAcad. dts Sciences, 1765. See Matquer's Chemical Die-

tionary; Nicholson's yourna/, vols, iii xii.; Philosofihical

Magazine, \o\. \n.; Annals of Philosofihy, yo\. iW.; Mur-
ray's System of Chemistry, vol. iii. See also, in this work,
the articles Pottery and Wkdgewood. (Sc)

FORCHESTER, a village of England, in Hampshire,
is about a mile long, extending along the road towards
I'areham. It is celebrated chiefly for its ancient castle,

built on a neck of land in the middle of Fortsinouth har-

bour, and consisting of a series of walls and towers, cover-

ing an area of about five acres. It served, during the
• late war, as a prison for between 3000 and 5000 prisoners.

The castle exhibits specimens of Roman, Saxon, and Nor-
man architecture, and it seems to have been in the posses-

sion of the Roman General Vespasian. A full account of

it will be found in the Beauties of England and IValeit^

vol. vi. p. 303.

PORISMS.
PORISMS are a species of proposition in geometry,

much employed by the ancients : they appear to have been
highly valued, and to have assisted them greatly in their

geometrical researches. The name is almost all that re-

mains to us of their labours, and although, from the singu-

larly curious nature of the subject, and the facilities they

afford in the cultivation of every branch of geometrical

science, it is improbable that the subject should have oc-

cupied the attention of only a single author, yet we are

acquainted with but one geometer among the ancients

who composed a work expressly on the subject, and, un-

fortunately for the science, the whole of that work is lost,

if we except a sm»ll fragment preserved by Pappus, in

such an imperfect manner, as almost to have rendered

hopeless any divination of its meaning. The three books

on Porisms, by the author of the Elements of Geometry,

form the only work expressly devoted to this subject,

whose title has been handed down to us; and even the

meaning of the word Porisni was involved in considerable

obscurity. Papus Alexandrinus, through whom alone we
derive any informaiion on this subject, has given two defi-

nitions of the word Porism ; the first he blames as insuf-

ficient, because it might include some loci, and the se-

cond, which he adopts, is so general and indefinite, as to

convey to us no precise knowledge of their nature.

In the abstract he has given of the labours of those who
preceded him, he has mentioned the three books on Po-

risms by Euclid, and has given thirty-eight geometrical

propositions, of no very considerable difficulty, as use-

ful for the comprehension of the work itself. These, to-

gether with the imperfect definition, and an example of a

porism which refers to a figure that is lost, and which is so
remarkably confused as almost to render its reconstruction

impossible, are all the data that remained. From these

materials modern geometers have attempted to restore the

work of Euclid ; and although the task is one of extreme
difficulty, yet when executed, a very probable estimate

may be formed of its resemblance to the original.

Albert Girard, in a work on trigonometry, printed at

the Hague in 1629, mentions the lost books of porisms,

and says that he had made a restoration of them : and
again, in an edition of the works of Sievinus, t he declares

that he had reinvented the porisms of Euclid, and intended

shortly to publish them. Unfortunately he died before

this intention was accomplished. As the works of Stevinus

were printed by his widow after his death, possibly the

manuscript may still exist in some of the libraries in Hol-

land. From the subsequent discoveries of Dr. Simson,

however, it appears that the idea which Girard had of the

species of propositions to which he annexed the name of

porisms, was by no means the same as that which the

former writer has so ably proved to have been attached Jp
it by the ancient geometers.

After Girard, the next attempt to explain the nature of

porisms was made by Bullialdus;^ but this seems to

have been derived from a communication with Fermat,
to which distinguished mathematician we must now advert.

Amongst his posthumous works § is a short paper, entitled,

" Porismalum Euclidaorum renovata doctrina," from
which it appears that he had approached nearer than any
of his predecessors to the true meaning of this class of

propositions; and, in fact, several of those with which he

* The Editor has been indebted for this interesting article to Ciiabi.es B.iPBiflE, Esq. F. K. L. and E. fcc.

f CEuvres de Simon Stevin, par A. G rard Lugd. Bat, 1634.

% Exerc.tationes Geomitrrs. Parisiis, 1667.
*

§ Fermat Opera Varia, p. 116. Tolosa, 1679,
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illuslrates his view of the subject arc in reality poiisms :

but he did not arrive at any dclinition which should clearly

separate porisms IVom local iheorems, nor did he even

conjecture that there existed some peculiar mode of analy-

sis by which such propositions might be discovered, nor

attempt to restore any of those of Euclid; his promised

restoration of the whole of the three books never having

been published.

Dr. Ilalley, who possessed an extensive and profound

acquaintance with the ancient geometry, made some at-

tempts to decypher the enunciation of the porism given

by Pappus. He had successfully restored the 8th book

of the conies of Appollonius, and the two books of the

same author, De Sectione Sfiatii ; and had achieved a still

more difficult labour, that of translating from the Arabic

(a language with which he was unacquainted) the work
of Apollonius De Sectione Rationis ; yet he was baffled by

the obscurity which pervaded the mutilated description of

Pappus, and observes, " Hactenus Porismatum descrip-

tio nee mihi intellecta nee lectori profutura."

The failure of all who preceded in elucidating this ob-

scure subject, as well as the high rank which Pappus as-

signed to these propositions, seems to have stimulated the

curiosity of one whose unabated perseverance has been

rewarded by complete success. Dr. Robert Simson has

described the progress he made in this subject, in a way
which cannot fail to interest the attention of those who
have devoted even a small portion of their time to geome-
trical inquiries. " Postquam vero apud Pappum legeram

porismata Euclidis coUectionem fuisse anificiosissimam

multarum rerum, quae spectant ad analysin difficiliorum

ct generalium problematum, magno desiderio tenebar,

aliquid de iis cognoscendi
; quare saepius et multis variis-

que viis turn Pappi propositionem generalem mancam et

imperfectam, turn primum, lib. 1. Porisma quod solum
ex omnibus in tribus libris integrum adhuc manet, intel-

ligere et restituere conabar ; frustra tamen, nihil enim
proficiebam. Cumque cogitationes de hac re multum mi-

hi temporis consumpserint, atque molesta: admodum eva-

serint, firmiter animum induxi hsec nunquam imposterum
investigare ; praesertim cum optimus geometra Halleius

spem omnem de iis intelligendis abjecisset. Unde quo-

ties menie occurrebant, toties eas arcebam. Postea tamen
accidit, ut improvidum et praepositi immemorem invase-

rint, meque detinuerint donee tandem lux quaedam effulse-

rit, quae spem mihi faciebat inveniendi saltem Pappi pro-

positionem generalem; quam quidem multainvestigatione

tandem restitui.

" Descriptio autenn. quam tradit (Paflfius) porismatum
adeo brevis est et obscura, et injuria teniporis aut aliier

vitiata, ut nisi Deusbenigne animum et vires dederit in ea

petinaciter inquirere, in perpetuum forsan geometris latu-

isset " Simsoni Opera Reliyua, p. 513.

Dr. Trail, in his life of Simson, gives the following ac-

count of the discovery.
" Dr. Simson maintained for some time his resolution

of abstaining from all attempts at the rediscovery of po-

risms ; but happening one day to be walking with some
friends on the banks of the river Clyde at Glasgow, and by
accident being left behind his company, he inadvertently

fell into a reverie respecting porisms.
" Some new ideas struck his mind, and with his chalk

having drawn some lines on an adjoining tree, at that mo-
ment, for the first time, he acquired a just notion of one of

Euclid's porisms." §

The first publication of Simson on this subject, was a

paper inserted in the Philosophical Transactions for the

year 1723; it was not, however, until after his death, that

the whole of his investigations were made public in the
IJOslluimous edition of his works, for which the mathema-
tical world is indebted to the munificence of the lale Earl
Stanhope. Some few years after, this subject attracted
the attention of Mr. Playfair, who has given a most philo-

sophical account of the origin of this class of propositions,
and has removed whatever obscurity remained attached to

them. The jjapcr in which his views are explained, is in-

deed a model of that peculiarly beautiful style of writing
for which he was so justly celebrated, and which is unfor-
tunately so rarely met with in the literary productions of
mathematicians.

In the geometrical ex])Ianation of porisms, we shall avail

ourselves of the light which he has thrown on the suliject,

and then endeavour to supply those observations which he
promised respecting their algebraical investigation.

The definition of porisms which Simson has given, is

unquetionably rather obscure ; and without an example of

one of these propositions, it is by no means easy to com-
prehend its meaning : it appears therefore preferable to

postpone the explanation of the term until the reader is

made acquainted with the thing. The ancient geometers
examined every problem on which they bestowed their at-

tention with the most minute scrutiny: unacquainted with

the comprehensive generalization which is introduced into

every geometrical problem by the application of algebra,

they carefully inquired into every separate case that could

cause any change in the magnitude or relative position of
ihe data, fearful lest that mode of solution they had con-

trived for it in one case, might not equally apply to others.

Such a laborious course of inquiry, although adverse to

rapid advancement, was well calculated to make them per-

fectly acquainted with every thing remarkable which the

solution of the problem could present ; and it must soon
have occurred to ihcm, that in many cases the general con-

struction would fail, and no solution be obtained, in conse-

quence of some peculiar relation between the data. Such
is the case if we attempt to divide a given line into two
parts, whose rectangle is equal to a given square. When
the given square is greater than that described on half the

given line, no solution can be obtained. In such cases,

ihe problem became impossible, and it was always found

that some two at least of the data were contradiciory to

each other. In the illustration, we have chosen the two
conditions, defining the magnitude of the line and that of

the rectangle of its segments are incompatible.

When a problem contained an impossible case, another

question presented itself; to determine the limits amongst
the relations o\ the data, so that it shall just remain possi-

ble ; and with respect to the problem itself, to construct

it so that a certain quantity, instead of being given, shall

be the greatest or least possible. The elegant construc-

tions to which this gave rise, under the name of maxima
and minima, are well known to geometers.

Thtse circumstances would occur when the data were
but few, and the problem simple; but in the consideration

of questions a little less elementary, it must have been ob-

served, that besides this method, by which ihe construc-

tion became useless, another of quite an opposite nature

was sotiietinies introduced. It might happen that two

lines or two circles by whose intersection the point ought

to be determined, instead of cutting each other as in the

general case, or not intersecting each other at all, as in

the impossil)le one, sliould wholly coincide. The true

interpretation of this circumstance could not long remain

unnoticed. Since that point, which was common to the

Vol. XVI. Part I.

§ Tramattiom of the Royal Society of EtUnbur^h, 1793, vol. Hi.
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two lines, determined the point to be found, and in the

case of two circles interscciing, there were two points in

common, and therefore cfjually fulliHing the condition, it

was natural to concliulc, that when ilic lines or circles co-

incided, all points being in common, ;ill would equally

satisfy the problem. Here, then, an adinity of solutions

appeared, yet they were all connected by a certain law.

The reason of such a singular result, ninst soon have been

found in the coincidence between two ol the data, and thus

a less number of data being given than were sufficient, the

problem became indeterminate.

These curious cases would, of course, become objects

of research, from the great facilities they alVoided for the

solutions of the problems to which ihcy belonged, and the

elegance which they introduced inio them ; and partaking

in some measure of the nature of problems, as well as of

theorems, they formed an inlermediale class of proposi-

tions of great importance, to which, wlien enunciated in a

peculiar manner, the name of porisms was attached.

As an example of the manner in which a porism might

be discovered, we shall consider the following problem.

A circle ABC, I'late CCCCLVII. (Fig. 1.) a straight

line DE, and a point 1", being given in position, to find a

point G in the sraight line DE, such that GF, tlie line

drawn from it to the given point, shall be equal to GB, the

line drawn Irom it touching the given circle.

Suppose the point G to be found, and GB to be drawn

touching the circle ABC in B ; let H be the centre of the

circle ABC; join HB, and let HD be perpendicular to

DE; and from D draw DL, touching the circle ABC in

E, and join HE. Also, from the centre G, with the dis-

tance GB or C;F, describe the circle BKF, meeting HD
in the points K and K'.

It is plain that the lines HD and DL are given in posi-

tion and in magnitude. Also, because GB touches the

circle ABC, HBG is a right angle, and G is the centre

of the circle BKF; therefore HB touches the circle BKF,
and consequently the square of HB or of HE is equal to

the rectangle K'HK. But the rectangle K'HK, together

with the square of DK, is equal to the square of DH, be-

cause KK' is bisected in D; therefore the squares of HE
and DK are also equal to the square of DfE But the

squares of HE and I>D are equal to the square of DH ;

wherefore, the square of DK is equal to the square of DI^,

and the line DK to the line DE. But DE is given in mag-
nitude, therefore DK is given in magnitude, and K is

therefore a given point. For the same reason, K'isa
given point, and the point F being also given by hypothe-

sis, the circle BKF is given in position. The point G,
therefore, the centre of the circle BKF, is given, which
was to be found.

Hence this construction : Having drawn HD perpen-

dicular to DE, and DE tonching tlie circle ABC, make
DK and DK' each equal to DE, and find by the centre of

a circle described through the points K, ¥ and K', that is,

let FK' be joined, and bisected at right angles by the line

MN, which meets DE in G; (i will be the point required,

or it will be such a point, that if GB be drawn from it,

touching the circle ABC, and GF to the given point, GB
and BF will be equal to one another.

In this instance, we have a problem which admits in

general but of one solution, since only one circle can pass

through three given points; yet if the point F which is

given should coincide with either of tlie two points K or K'
which are found, it is evident that an infinite number of

circles can pass through two given points, and their cen-

tres will be situated on a right line perpendicular to the

middle point of the line which joins them : in this case,

then, the problem becomes indeterminate, since any point

in that line will satisfy the conditions.

The indeicrminatc case is thus enunciated as aporistn :

A circle ABC being given by position, and also a straight

line DE, which does not cut the circle, a point K may be
found such, that if G be any point whatever in the line

given, the straight line drawn from G to the point K shall

be equal to the straight line drawn from G touching the

circle ABC. This is in fact the fi6ih proposition in Dr.
Simson's restoration, slii;hlly altered in its statement.

As another instance of a problem leading to a porism,

we will give one which appears to have led to the inven-

tion of the second porism in the treatise of Simson.
A circle ABC, (Plate CCCCI>XVH. Fig. 2) and two

points D and E, in a diameter of it being given, to find a

point F in the circumference of the given circle, from
v/hich, if straight lines be drawn to the given points E and
D, these straight lines shall have to one another the given
ratio of » to /3.

Suppose the problem resolved, and that F is found, so

that FE has to FD the given ratio of a to /3. Produce EF
any how to B, bisect the angle EI'D by the line FL, and
the angle DFB by the line VM.
Then because the angle EFD is bisected by FL, EE is

to ED as EF is to FD, that is in a given ratio; and as ED
is given, each of the segments EE, ED is given, and also

the point I^.

Again, because the angle DFB is bisected by FM, EM
is to MD as EF to FD, that is in a given ratio; and there-

fore since ED is given, EiVl, MD, are also given, and like-

wise the point M.
But because the angle EFD is half of the angle EFD,

and the angle DFM half of the angle DFB, the two angles

LFD, DFiM, are equal to the half of two right angles, that

is to a right angle. The angle LFM being therefore a
right angle, and the points E and M being given, the point

F is in the circumference of a circle described on the

diameter LIM, and consequently given in position.

Now, the point F" is also in the circumference of the

given circle ABC : it is therefore in the intersection of two
given circumferences, and iherclbre is found.

Hence the following construction : Divide ED in E so
that EL may be to Ll3 in the given ratio of a. to /3, and pro-

duce ED also to M,so that E^I may be to MD in the same
given ratio of a to ^. Bisect EM in N, and from the cen-

tre N, with the distance NE, describe the semicircle LFM,
and the point F in which it intersects the circle ABC, is

the point required, or that from which FE and FD arc to

be drawn.
It must, however, be remarked, that the construction

fai\s when the cirle LFM falls either wholly without or
wholly within the circle ABC; so that the circumferences

do no\ intersect ; and in these cases the solution is impos-
sible. Tt is plain also that in another case the construction

will fail,n?imely, when it so ha))pens that the circumference

LI'M whohy coincides with the circumference ABC. In

this case it is farther evident, that every point in the cir-

cumference ABC will answer the conditions of the pro-

blem, which iherefure admits of innumerable solutions.

The indefinite case of this proposition thus enumerated
becomes a porism.

\ circle, ABC, (Fi(^. 3.) Iicing given, and also a point D,
a point E may be found, such that two lines, DF and EF,
innccled from these points to any point 1" in the circum-
ference of the circle, shall have to each other a given ratio,

which ratio may be found.

I'roni lliese examples, the definitions which have been
given of the term porism will be better understood than by
merely considerintr the words in w hich they are expressed.

Dr. Simson has thus described them: " Porisma est pro-

positio in qua proponilur demonstrare rem aliqnam, vel

plures datas esse, cui, vel quibus, ut et cuilibet ex rebus
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innumcris, non quincm daiis, seil qusc ad ca qux data sunt

eundcni habeni iclationcm, convenire osicndendum est

affectionem quandam communem in propositione desci-ip-

tam."
The obscurity of this definition is sucli, that nothing but

a comparison with an example can make it intelligible; that

of Playfair is miicli happier, and is thus expressed : A
Jiorism is a /tro/tosidon, affirming the fiossibility of Jindm i;

such conditions as luitl render a certain problem indeterini-

7iate.

This latter has the advantage of indicating the course to

be pursued in the discovery of porisms ; for in the first

case the problem was rendered indeterminate by making
two out of the three points, which determined the position

of a circle, coincide; and in the last example, the coinci-

dence of two circles, whose intersections should have deter-

mined the point required in the problem, rendered it inde-

terminate. This mode of analysis, for the discovery of

porisms, has one disadvantage, that it supposes the solution

of the problem to be first found ; that which was contrived

by Simson is free from this objection, and when abridged

by the considerations which Playfair has introduced, is

admirably adapted to its object.

It may be observed, that the points or magnitudes re-

quired may generally be discovered by considering the

extreme cases; but that the relation between these and the

indefinite magnitudes cannot be arrived at by such limited

considerations. The difference between a locus, a local

theorem, and a porism, are well illustrated by Playfair in the

various modes of enunciating the truth discovered in the

second of the two propositions we have given.

Thus, when we say, if from two points, E and D (Plate

CCCCLXVII. Fig. 3.) two lines, EF, FD, are inflected to

a third point F, so as to be to one or other in a given ratio,

the point F is in the circumference of a circle given in

position : we have a locus. But when conversely, it is said,

if a circle ABC, of which the centre is O, be given in

position as also a point E, and if D be taken in the line EO,
so that the rectangle, EO, OD, be equal to the square of
AO, the semidiameter of the circle ; and if from E and D,
the lines EF and DF be infiected to any point whatever in

the circumference ABC ; the ratio of EF to DF will be a
given ratio, and the same with that of EA to AD : we have
a I'jcal theorem.

And, lastly, when it is said, if a circle ABC be given in

position, and also a point E, a point D may be found, such
that if two lines EF and FD be inflected from E and D to

any point whatever F, in tlie circumference, these lines

bhall have a given ratio to one another: the proposition
becomes a porism, and is the same we have just investi-

gated.

The algebraical method for the investigation of porisms,
may very readily be deduced from the consideration of the
definition which Playfair has given, and the facilities which
such a method presents in the discovery of this class of
truths, is another instance of the advantages which result

from a condensed method of expressing the relations of
quantity. It has been stated that a /lorism is a firo/iosilion

affirming the /lossibilittj of Jinding the indeterminate case

of a firoblem.

If, therefore, any problem is proposed in which the
quantity sought is called x ; by means of the given condi-
tions some equation will be found between x and known
quantities, which may be reduced lo the form

A + B a + C j:2 + . . . -f N X" = (c)

A, B, . . . being known functions of the constant quantities

;

from this equation x may be determined, or at least it

':annot generally have more than a certain determinate

number of values; such values of x satisfy the conditions
of the problem ; but in order to tliscover whether any poris-
matic case exists, we must examine whether the data of
the problem admit of such a relation amongst themselves,
that we may have at the same time

If this is the case, the equation {a) is verified independent!)
of any particular value of x ; and, instead of a limited, we
have an indefinite number of solutions. This principle
may be stated more generally thus, if a, 6, c, . . are given
quantities, and, x, ij, ~, . . . those which arc to be found;
then the solution of the problem leads to several equations
of the form

F (.r, y, . . . a,b, . . .)zzo.

If any relative which can be established amongst the
constants, (7, b,c, . . . shall cause the equation which results
from the elimination of the unknown quantities from these
equations to be independent of any of them, then by sup-
posing that relation to exist we have a porism.
As an exainple, let us take the following problem. Sup-

pose a circle (Plate CCCCLXVII. Fig. 4.) whose radius
is »•, and a point C in its diameter, such that OC ^z v, also
a straight line, FL, perpendicular to this diameter; let it

be required to find the angle which the chord, PQ, must
make with the diameter; so that if another chord, P,Q,, be
drawn at right angles to it, and from the extremities of these
chords perpendiculars be drawn to the given line, the
rectangle under those let fall from one chord on this line
shall be equal to that under the perpendiculars let fall on
the same line from the other chord. Let the required anele
PCF = e, then

^

CE = XI cos. 6 and OE ir v sin. 9

Hence CP iz ^ r^ — v^ sin. 0^ — v cos. t

CQ = ^ r^-

Also CG=
u^ sin. 6- -{- V cos. *.

a—V

Therefore PG =

'

QG =
COS. 9

a—-y

cos. ^

COS. 6

f V cos. 6 =±= Vr* -T^ sin. P

-f- V cos. 6 =i= t/r x,2 sin. S*

These multiplied by cos. 6 produce respectively

PL ^ a — V + V COS. 02
> cos. i y/ r'- — x;2 COS. «»

QM = a— -V -f -u cos. 6"- =±= COS. i y/ r^ — v^ cos. 6^

The rectangle under these two lines is

(a — t) -f X) COS. 6'^)- — COS. fl^ (c- — v'- sin. 0'^)

And this by proper reductions becomes

PL. QM -{,a--vY J^ (2
a ^ -

y; j COS. 6^-

In order to find the rectangle of the perpendiculars let
fall from the extremities of another chord at right angles

to this, we have only to change 6 into—|- tf in this expres-

sion, and since cos.
(;; + ^J

^^ sin. 6 we must substitute 1

— cos. fl^, instead of cos. fl^, which gives

P,L,.Q,M, = a^-r2-(2<^^--^^j cos. 0^

And since these two quantities must be equal by the condi-
tions of the problem, we have the following equation for

determining cos. J,

i \ C 1 a-u — t/^i
(a — vy
—a » -f r* + „ > cos. «2rro (o

O
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The solution of Uiis equation gives

1

^2

l*01USMS.

COS. » =

or 6 ZZ =±= -, which evidently satisfies tlie condition ; but
4

there exists a possible relation amongst the quantities a, t,

andr,\vhich willlulfil the equation (I) without determining

the value of cos. C, for tliat equation is the same as

(j^ir^'—as 4- rO —' (a —v'— a- — r-) cos. «= = ;

and by assuminp;, .^^

-^Z- v' — Q^ + r- Z= 0, or x> iz: a =±= V* «" — '"'
;

this equation is verified independently of the value of cos. i.

Here then is an indeterminate or porisniatic case, and the

porism so discovered reay be thus enunciated.

.4 circle and a straight line being given in /losilion, a

iioini may be found ivithin the circle, such, that if anij tiuo

chords are drawn through that jioitit at right angles to each

other, the rectangle under the fter/tendiculars, let fallfrom

the extremities of the first chord to the line given in fiosi-

tion, shall alvjays be equal to the rectangle under the fier-

fiendiculars let fall from the extremities of the other chord

on the same line.

If the problem had been to find the angle which the first

chord should make with the diameter, that the sum of the

squares of the perpendiculars from the first chord should

be equal to the sum of the squares of the perpendiculars

from the extremities of the second chord, we should have

found

PL' + QM'' ZZ2{a — vy- +2 (^^"'^ ~^^
^.I j

cos. «2+

4k* cos. «*;

^ 6 for «, and making the proper reduc-

1 + r')

\? X $1 — ;cos. e^l =0;

\a— v^ — a-— r^ s x
J

1 — .3 COS. »«

all the conditions of the
H«.

and as these equations contain

respective problems, provided they are verified, solutions

will be found. If the relation amongst the quantities a, v,

r is such that the first factor vanishes, it is evident that the

equations arc, in all cases, verified, without assigning any
particular values to cos. 6.

This evanescence of a factor is not, however, the only

cause which produces porismatic cases, as will appear in

several of the subsequent examples.

The followin!; problem leads to a porism, which is

already well known by the writings of Simson and Playfair.

To show how it might have been discovered by the alge-

braic method, will not therefore be without interest.

A circle and a straight line being given, and also a point

in that diameter of the circle which is perpendicular to

the given line, it is required to find a point in the given

line, such that if a line be drawn through it, and the

given point cutting the circle, then the rectangle under
the segments of that line contained between the points

found and the circle, shall be a given multiple of the square

of the line joining the two points.

Employing the same notation and letters as in the figure

4, let G be the point required ; then G will be determined

by the angle i, which the line CO makes wiiii the diame-

ter ; and the values of the several lines will be as follows :

and putting - +
tions P,L,* + Q,M,' = 2 (a» + r*)— 2 (^'nr + v

cos. «* +4v^ cos. »*;

and the equation determining cos. », is,

/ 2 o i\ /2av— 3v^ + r^\^a-v _a^_r'j + ^^^^^^ ^, ^ ^,)cos. 6^ =0
;

or,[a— v^— a^ _r2)— 2 (a— t^*— a^— r») COS. «2=0;

this, like the former, gives «— =±= -^- but here also an in-

determinate case exists, and may be foun d by making the

coefficients vanish. The equation a — v^— a^ — r^ZZO,

gives v IZ a =S: ^a^ + r* ; and this value of v verifies

the equation independently of the magnitude of cos. 6.

This porism may be enunciated as follows.

^ circle and a right line being given in /losition, a fioint

may befound nvithin the circle, such, that drawing through

tt any two chords at right angles to each other, the sums of

the s(]uares of the fier/iendiculars from the extremities of

the first chord to the given line, may be et/ual to the sums of

the squares of the fierfiendiculars drawn from the extremes

ef the other chord to the given line.

It is proper to observe, that in both tliese cases the

lower sign must be employed, otherwise the point found

will not be within the circle. In retranslating algebra into

geometry, it frequently happens that only some one of the

roots which satisfy the conditions of the problem algebrai-

lally, will fulfil the geometrical conditions.

In both examples which liave been given, the equation

determining the value of the unknown quantity, was mul-

tiplied by a factor independent of it; thus the first equation

may be put under the form

J a — i>' — o'—
and the second,

PG =
COS. *

+ V COS. t±.^ r^ — x"* Sin f-

Qj~,_a—
2; ^ ^ COS. «= V r»— rsin. «2

CG=
COS,

a

COS. *

Hence the equation expressing the condition is

(mZ + COS. -'•^ + --sin.<»z=n f^:^^V
Vcos.

^
I \cos. * I

Or,

(1_„) /Z1^V+ lv{a— v) — r'- -f v-^—Q
\cos. i I

where n is the given multiple. From this equation the

angle fi may easily be found, and consequently the position

of the point G may be determined. But if n~ 1, the angle

altogether disappears from the formula, and it can only be

satisfied by supposing

2 a V — i>*^r^~0
or, x) I^a s^ \/ "* — '^

If this relation take place amongst the data, any value of

i will fulfil the condition ; but if it does not, no value can

satisfy it.

Observing that the rectangle under the segments of the

line is equal to the square of the tangent to the circle, we
have the following porism :

A circle and a right line GE (Plate CCCCLXVII.
Fig. 5.) being given, a fioint C may be found within the

circle, such that, iffrom any fioint G in the given line a

tangent GP be drawn to the circle, and also if that fioint G
and the point found C be joined, the line CG joining these

fioints shall be equal to the tangent to the circle GP.
This porism is similar to propositions 63 and 66 of

Simson's restoration, and is one of the illustrations made
use of in the paper of Playfair. It would be easy to in-

vestigate, by this method, many other of the porisms of

Euclid; but since it is proposed as a method of mveiition,

it will be more satisfactory to employ it in the discoyery
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of new ones. We shall therefore proceed to investigate

a few others.

A circle being given, and also a line, and a point situated

in the line drawn from the centre, perpendicular to the

given line, and the quantities o, v, r, Sec. remaining the

same as in the previous questions, if a chord is drawn
'through the given point, and from its extremities perpen-
diculars arc drawn to the given line, we shall have (in

Fig. 4.)

^ r*— v^ cos. 6^PL e= a — -u + x; COS. ** =5= cos.

QM ::za— V •}• V cos. S* =S= cos. 6 ly^ r^ — x)2 cos. #*

and the sum of these two perpendiculars, or

PL + QM z=.2(a— v +v cos. <»)

which is independent of the value of r, or of the magni-
tude of the radius of the circle.

This circumstance allows us to enunciate this truth as a

very simple porism.

Two lines making a given angle ivith each other GQ and
GM (Fig. 6.) being given, a fioinC O may be found in one

of them, such that if about that jioint as a centre, a circle

•rnilh any radius be described cutting one of the given lines

in tivo/ioints P and Q, the sumof the perpendiculars draivti

from these points to the other line shall be equal to a given
line.

If FS perpendicular to GM be made equal to half the

line to which the sum of the two perpendiculars is equal,

and if SO be drawn perpendicular to GQ, any point O may
be taken as the centre of the circles.

In Fig. 7. the same notation being preserved, the sum
of the perpendiculars is

PL + QMIZ2 (a—v + f COS. e^)

Let some other point C^ be taken, OC,~r', and a

chord be drawn parallel to the former, then the sum of the
perpendiculars drawn from the extremities of this chord is

P,L, -fQ,M,=:2(a— -y'-f -k' cos. «^)

Let us now determine the value of cos. 6, so that the

former sum shall differ from n times the latter by a con-

stant quantity 2 c, the resulting equation is

2 (a— V -f -ucos. «^) + 2 c— 2 w (a— v' + v' cos. »-)

or, 72— \ a — nv' + v — c -\- (nv'— v) cos. *^ ~ 0.

If we assume t' ~ n v', and n — 1 a — czzo, this

equation is verified without assigning any particular value

to cos.S; hence result various porisms by giving particular

values to n ; if «~ 2, we have the following :

A line LM (Plate CCCCLXVII, Fig. 7.) and two points

C andC, in a perpendicular to it being given, a third f^oint

may befound about ivhichifa circle be described with any
radius OR, and if through the two given points any two
parallel chords PQ and P,Q, be drawn ; the sum of the per'
pendiculars PL+QM drawn from the exlremities of one

of these chords, together with a line which may be found
shall be equal to twice the sum of the /lerpendiculars PL-f
QM drawn from the extremities of the second chord to the

given line.

The demonstration is sufficiently obvious from the al-

gebraic investigation. The centre of the circle is situated

in the same line with the two given points, and ils dis-

tance OC from the point C is equal to CC, and the line

which may be found is equal to OF.
This porism is rather remarkable from the circumstance

of two of the quantities being indeterminate, namely, the

angle which the chords make with a given line, also the

magnitude of the radius of the circle; and it may be ob-

served that instances of such double or even triple indeter-

minations will occur much more frequently in the algebraic
discovery of porisms than in their geometrical invention.

If in the problem from which this porism was deduced,
we had supposed the chords at right angles to each other
mstead of being parallel, then we should have had the
equation

2 (a— T-f-x. COS. P -f c)=r2 n{a—.v' + v' sin. »*):=
2 n{a — v' COS. <»)

Hence,

n~\ a+ v~c~{nv' + v) cos. «* = 0.

This equation may be satisfied without determining the
value of «, by assuming ihe two equations,

n— 1 a -I- V— c:z:0
and nv' -^ V —

o

From the latter we have

And from the former

V

n

V ZZZ c— n — I .a

This produces the following porism :

.4 point O and a right line LM (Fig. 8.) being gi-ct:i ,,i

position, two other points C and C 7nay be found such that
if a circle be described round the first point O with anij
radius, and if two chords PQ and P,Q, be drawn at right
angles to each other through the latter points the sum of the
perpendiculars PL-fQM drawnfrom the extremities ofone
of those chords to the given line, together with a line which
may befound, shall be equal to a given tnultiple n of the
sum of the perpendiculars P,L,-|-Q,M, drawnfrom the ex-
tremities of the other chord to the given line.

The radius vector from any point within the circle
being

CP—— VC0S.6 + ^ r^ — v" sin. «•!

That which is distant from it half a revolution will be,

CQ=: V COS. 6 + s/ r'^' — v'' sin. «^

And consequently the expression for any chord passing
through a point C distant from the centre by the quantity
V, will be

PQ=: 2 ^/r^— v'-' sin. «"

and the value of any other chord parallel to this at a dis-

tance from the centre, denoted byxi', measured on the same
diameter, is

P,Q,= 2 a/ r^ —v'"' sin.S''

Let us now suppose three chords parallel to each other,

and that the sum of the squares of the first two is etjual to

twice the square of the third ; the equation which re-

sults is

4(r 2 — 1.2 sin. tf) -l-^r* — t;"' sin. «^)=8(r^ _V sin. «'

)

or 2 )•' — (v^ + v'") sin. 6- = 2 r^ — 2v"^ sin. «^

and this can only be satisfied by supposing

..=y-

if the origin of the co-ordinates, which is now at the centre,

be removed the distance a, then v, v', and v" become a+ v

a,+ v', and a-\-v" ; and the last equation gives

'2iv"+ay=iv + uy + iv' + ay

if-y, t)', and v" are given, a may be found, and will be

2v+2v' — 4v"

This gives rise to the following porism :

Three points C, C,, and C^ , being given (Plate
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CCCCLXVII, \-\g. 9., ill a tii^/t: une, another /loint O
vtay be fouiiti such that if ivith^amj radius a circle be de-

scribed about C as a centre, and if three fiarallel chorda be

drawn through the three /loints, then the sum of the squares

of two of them, FQ' and P,Q/ shall always be equal to

twice the square of the remaining chords P3Q3.

It has been shown that if any chord be drawn through a

point C, we have
PQ2 — t r" — 4 f^ sin. 0''

If we consider another chord at right angles to the

former, and drawn tlirougli the same point, we have

P,Q,-Z=4r- — 4 v^cos. «*

the sum of these two is

PQ2 + p Q 3 — 3 r^ — i-v^

which is a constant quantity ; and since the angle is

variable, this suggests the following porism :

A circle PPQQ (,l"ig- 10.) being given, another circle may

befound, such that, if through any point of its circum-

ference two chords be drawn to the first circle, and fier-

pendicular to each other, the sum of the squares of these

two chords shall be equal to a given square.

If through any point in a circle n chords be drawn,
St

making with each other the angle — these squares

will be represented by

V- sin. fl^)

— v^ sin

4(r'

4(r-

4| r" — -y" sin. fl

{'- sin. + 2 n — 2

2 T*
but the value of the series sin. fl* + sin. 6

-J n

sin. « +
2 n — 2

•Tis- consequently the sum of the

to n, they receive a very remarkable simplification, for in

that case

squares of all the chords is equal to

4 „ ,.2 _ 2 re T)2

which is a constant quantity. This produces another

porism, which comprehends the last as a particular case.

A circle being given, a point within it may befound, such

that, if any number n of chords be drawn through it,

making equal angles with each other, the sums of the

squares of these chords shall be equal to the square de-

scribed i?i a gix>en line.

A cirle being given, a point within it may befound, such

that, if a7iy number n of chords be drawn through it,

makiiig equal angles with each other, the sum of the fourth

powers of those chords shall be equal to a given fourth

power.
The fourth powers of these chords are thus algebraically

expressed,
2* (r*— 2 r' v" sin, g' + v* sin. 6*)

-?.* sin. « +
2 !r"

+ v* sin. 6 + ~)
}i ir*— 2r'-u'sisin. * "t

2 n — 2'
3- + -D* sin.*+

2n—2* \

n ^J
the sums of series containing the powers of the sines or

cosines of arcs in arithmetical progression have long been

known,* and when the common difference is the twentieth

part of the circumference, and the number of terms equal

5r''"'

sin. «'"' + sin. i -{- ~— + .

2 m. 2 -n — 1 . .
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^^a v)'^ + {2 av — v- — r^) cos, g'

(a _ vf + (2 a r — x''^ — r^) COS. +^

2 n — 2
(^a—vy + (2 (IT — t' _ r'^ ) cos. « H »

And since

2 'T

cos.«2 + cos.«+ 1- . COS. 6 +-
71 n Z

we have for the sum of all the rectangles

2 a T— T" —r"

„ (a —1^)' + ^ -"

This suggests another porism, as follows :

A straight line and a circle being given, a /loitit within

may be found, szic/i that, a certain number n of chords

being drawn through it ; the sians of all the rectangles

jtnder the jierfiendiculars, drawn from the extremities of

each chord, shall be equal to a given square.

In the same figure, the sums of the squares of the

perpendiculars are represented by

•2{a—vf+ 2 (2 a i; — 3 -!-'' + r^) cos. 6"^ + 4 r^ cos. 6*

2 {a — vf + 2 {2 av — S v^ + r=) cos. +^ +

2 7r*
4 v^ cos. 6 A

11

o ((I— -vY + 2 (2 a 1^ — 3 t2 + r= ) cos, «+
2 n — 2

2 71-

iv^ cos. 6 -\—
II

And the sums of the vertical series being found by means
of the formula already given, we have for the sum of the

squares.

2 n (a — vf + M (2 a T' — 3 x'^ + r^) + ^^'^^

which is independent of the value of » ; it may therefore

be enunciated thus :

A circle and a right line being given in fiosition, and
also a square being given ; a fioint within the circle may be

found, such that, if. through the /loinC found a given num-
ber n of chords be drawn, making equal angles with each

other, andfrom their extremities fierjiendiculars be drawn
to the given line, the sum oj the squares of all these fier-

fiendiculars shall be equal to the square which is given.

In this, as in many of the preceding prepositions, the

given quantities must be contained within certain limits,

otlicrwiae they may become impossible : these limits will

always be pointed out distinctly by the tdgebi'aic analysis.

The theorems relating to the suras of series of the

powers of sines or cosines of arcs in arithmetical progres-

sion, which have been noticed in a former page, are of

very extensive use in the discovery of porisiris. In fact,

whatever line (wliether relating to the circle or ellipse, oi' to

any other combinr.iion of lines or curves.) can be expressed
in a rational integral form, wiih respect to the powers of
Mie sine or cosine, if only the angle be continually increased

liy some aliquot pari of the circumference, until it returns

into the first line then the sum of all these lines will be
constant, as will also the sums of any powers of such lines.

The explanation which has been given of the method of
applying algebraic reasoning to the discovery of the most
elegant class of geometrical propositions, will, it is pre-

usnied, have demonstrated that this instrument of investi-

gation is at least as fertile in the number of the conclusions

to which it leads, as that analysis which was tontrivcil by

the celebrated restorer of tlie lost books of Euclid. In

comparing the time and attention which must be expended
in employing the geometrical method with that which is

requisite for the complete success of the algebraic analysis,

the superior value of the latter is strikingly pre-eminent;
and if, by adding to the number of these propositions, any
considerable benefit would accrue to the science, that num-
ber might easily be enlarged to an unlimited extent. Such,
however, is not the case ; and it must be acknowledged
that these truths, in their geometrical form, arc useful only
for the purpose of cultivating those mental habits which
mathematical studies tend so strongly to promote. Signs
and figure are less abstract than mere number, and arc
therefore more easily conceived, and their relations more
calculated to excite and fix the attention : this, together
with the imperfection of those instructions which are
usually given to the learner at the conmiencement of his

algebraic studies, seems to be the real ground of the asserted

superiority of geometrical over algebraical reasoning, for

the purpose to which we have alluded.

PORSON, UicHARi), a celebrated Greek scholar, was
born at East Ruston, in Norfolk, on the 25lh Dec. 1759.

He was the son of Mr. Huggin Person, the parish clerk,

who taught him arithmetic, reading, and writing. He
learned the alphabet by tracing the letters upon sand, or
upon a board ; and he acquired his arithmetic without the

aid of a book or slate.

In the ninth year of his age, he was sent along with his

brother Thomas, to the village school, kept by Mr. Sum-
mers, under whom he continued three years. The Rev.
Mr. Hewitt, having heard of his uncommon proficiency in

arithmetic and other elementary studies, undertook to

instruct Richard in classical knowledge; and Mr. Norris,

a neighbouring country gentleman, was at the expense of
sending him to Eton in 1772. By the death of Mr. Nor-
ris, he was thrown upon the liberality of some friends,

particularly Sir George Baker, who took him into his

house during the vacation, and, by receiving small sub-

scriptions, purchased an annuity of 80/. per annum, for a

few years, so as to enable him to remain at Eton. At Iliis

seminary, he was distinguished for his diligence and clas-

sical attainments, but particularly by his extraordinary

memory, which enabled him to bring forward all that he
had read. The receipt of a copy of Toup's Longinus,
given him as a reward for a good exercise, is said to have
first given him a decided turn for critical inquiries.

Towards the end of the year 1777, he was sent to Trini-

ty College, where he obtained the classical jjrize medal,
and the university scholarship. In 1781, he obtained a
fellowship in Trinity College, and in 1785 he took his de-

gree of master of arts. He declined, however, to sign the

Thirty-nine Articles; and being thus unable to lake or-

ders, he was necessarily deprived of his fellowship in

1791. By means of a subscription, an annuity of 100/.

during his life, was purchasetl hir him, and the addition of

40/. per annum was iiuule to his income, by his appoint-

ment to the prolVssorsliip of Greek, at Cambiidge. He
was rnarricd in the yi.ar 1795, but losing his wife in 1797,

his own health was observed to decline. A S|)asmodic

asthma, increased by irregularity in his mode of life, in-

tcrrupted in a serious manner the laborious studies which
he had been in the habit of pursuing.

Upon the establishment of the London institution, he
was appointed principal librarian, with a salary of 200/. per
a'nnum ; but he did not long enjoy this comfottable sine-

cure. His former complaint renewed its attacks, and
weakened his frame ; and in consequence of an apoplectic

Stroke, he expired on the 25lh September, 1308, in the



l»OR 112 FOR

forty-ninth year of his age. His body was removed to

CamhriclRe, where it was received by the Bishop of Bris-

tol with every mark of respect, and interred in the chapel

of Trinity Colles>:e, near the remains of Bentlcy.

The principal writings of Forson are, his letters to Mr.

Archdeacon Travis, in answer to his Defence of the Three

Heavenly Witnesses; his MSS. of I'hotins's Lexicon,

vhich appeared at Cambridge in 1822, and his four plays

of Euripides, with the prefaces, vii. Hecuba, which ap-

peared at London in 179": Orestes, Lond. 1798, 1811;

Aiedea, Cambridge, 1801, Lond. 1812. The whole to-

gether appeared at London in 1822.

The rest of Porson's works, which are numerous, con-

sist chiefly of criticisms on celebrated passages of ancient

authors. See Weston's Account of the late Mr. Richard

Por«o7j, Lond. 1808, 8vo.; and Kidd's ///i/)er/ecr Outline,

PORT-MAHON. See Minorca.
PORT.\-B.\PTISTA, or Giambaptista, a celebrated

Neapolitan philosopher, was born about the year 1545.

Attached to the study of nature from an early period of

his life, he evinced an uncommon zeal for the advance-

ment of knowledge. Having established in his house a

kind of academy, called De Secreli, he admitted only those

who had made some useful discovery, or communicated

some new information. By this means, he was furnished

with materials for his Magia jXaturalis, the first edition of

which was published, as he himself assures us, when

he was scarcely fifteen years old, that is, about the year

1560.

The assemblies which were held at the house of the

Neapolitan philosopher, excited the jealousy of the church

of Rome, by whom they were prohibited.

On the first publication of the Magia A'aturalis, it was

translated into Italian, French, Spanish, and Arabic, and

went through many editions in ditterent countries. In this

wonderful collection of all the curiosities in nature and

art, which were known in that time, we find an accurate

description of the camera obscura, and various other con-

trivances of great ingenuity.

Baptista Porta travelled through Italy, from which he

went into France and Spain, visiting all the public libraries

and learned men, and collecting all the information which

he could obtain. When he was at Rome, he was admit-

ted into the Academy de Lyncaei ; and he became ac-

quainted with the celebrated Francis Paoli, from whom he

obtained much curious information. He died at Naples,

in 1615.

Beside the Magia JVaturalis, of which a second edition

appeared in 1590, much enlarged, he published a work,
De Humana Physiognomiu, to which he added a Phijsiog-

nomia Celestis. He piiblished, also, a work, De yErit

Transmutationibus. His principal mathematical work"
were his Elementa Curz'ilinea, and his De liefractiouc

0/itices, an account of which, and of his other optical

labours, will be found in our article Optics.

PORT-GLASGOW, the name of a parish and town
of Scotland, in Renfrewshire, and so called from being the

port to the city of Glasgow. The citizens of Glasgow,
feeling the want of a sufficient depth of water at the

Broniiclaw, resolved to have a port nearer the mouth of

the Clyde. They first proposed to make an extensive

harbour at Dumbarton, but being opposed by the magis-
trates of that burgh, they purchased, in 1662, thirteen

acres of ground from Sir Robert Maxwell, near the village

of Newark, about 19 miles below Glasgow, and, having
laid out the ground for a town, they built harbours, and
erected the first dry, or graving dock, in Scotland. In
1714 Port-Glasgow was disjoined from the parish of Kil-

malcolm, and erected into a separate parish ; and, on the

22d February, 1718, it was agreed that a church should be
built at Port-Glasgow, one half of the expense to be de-

frayed by the city of Glasgow, and the other by the feuars

of Port-Glasgow.

In 1775, with the consent of the city of Glasgow, the

town was erected into a burgh of barony, which is govern-
ed by two bailies and a council of eleven feuars, who pos-

sess at least 10/. of annual income from heritable proper-

ty. The city of Glasgow appoints the principal bailie, and
the town clerk.

The harbours of Port-Glasgow are capable of receiving

the largest vessels without discharging any part of their

cargo. There are extensive warehouss on the quay be-

longing to the Glasgow merchants. The ruins of the

ancient castle of Newark, belonging to Lord Belhavcn,

are situated a little to the east of the town, on the banks
of the river. It was once strongly fortified, and was built

in 1599. The arms of the Maxwell family are placed
over the main entrance.

In the bed of the river, opposite to this castle, several

pieces of wreck have, at different times, been discover-

ed, which are said to have been sunk in 1588, to pre-

vent the Spanish armada from attempting the castle of

Dumbarton.

The following Tables will show the state of the trade of

Port-Glasgow, in the years ending 5th January, 1815, and
5th January 1824.

M'umber of Ships and Vessels belonging to Port- Glasgow, with their Tonnage and J^umber of

Men, that have loaded to and from this Port, in the under-mentioned periods.

1781 Port Glasgow
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An Account of the Number of Shifit, with their Tonnage and Men, that have tefiorted inwardt at Port-Glatgow,
during the year ending 5th January, 1815, also an Account <f the Stafile Articles.

Ships.
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portance ; and a boat •would not sail unless she had a

freight or cargo in addiiion to the mail. The original

plan of official packets was again resorted to, but upon

more strict, vigilant, and liberal principles. They arc

four in number, and the allowance made them by goNxrn-

ment is 800/. In addition to the conveying of the mail,

they are fitted up for the accommodation of passengers;

the distance fs twenty-one miles ; tlicy cross dally ; no

accident has hitherto taken place; and so regular is tlie

communication, that, except in the stormy days of winter,

an Irish mail is verywldom due.

But the great perfection to which the transference of the

mail is brought, vas owing not less to the iniprovcinents

made on the harbour, than to any other circumstance.

Port-Patrick possesses few natural advantages as a harbour,

and seems indeed, at one time, to have been little used in

that capacity; Portree, ov !/ic Kinff'.i Ilarhour, about five

furlongs south of Poit-Pairick, being regarded, as is pro-

bable from the name, as thc^hicf port of that district.*

The harbour was originally a mere inlet between two

ridges of rocks, which run far into the sea, and which
could not be entered without danger, and vessels, when
they bad entered them, had to be run a-ground, to avoid

being dashed in pieces by the tremendous swell, which al-

•ways, but particularly with a westerly breeze, obtains there.

AVhenever a vessel approached the harbour, in ancient

times, the whole inhabitants assembled to draw her up to

the beach, there being no quay or elbow to afford shelter

from the waves. None, of course, but ilat-bottomed boats

could enter the place; indeed the original government
packets were of this description ; and in the memory of

several persons still alive, two of these flats belonged to

the harbour, and were in active operation. But circum-

stances have long been changed. A quay and a reflecting

light-house were built about ^xty years ago; and, instead

of a few flat-bottomed boats, Port-Patrick, exclusive of the

packets, can now boast of nearly a dozen vessels, em-
ployed in the coasting trade, or in trading wKh Ireland. A
custom-house has been established, and as the place forms

"the great thoroughfafe to Ireland, there is about it as much
bustle, liveliness, and importance, as would do honour to a

much larger and a more celebrated town.

But great as have been the improvements already made,
greater and more extensive ones have lately been begun.

Though an excellent pier has been erected, and the port

otherwise much improved, yet the two ledges of rocks,

which run into the sea, and render^e mouth of the har-

bour so difiicult and dangerous, have hitherto been allow-

ed to remain. These rocks, however, are now about to be
removed; and two piers, nearly in the same lineasthe rocks,

arc to be built, calculated to inclose seven acres of water;

so that Port-Patrick will form one of the most accessible,

extensive, and safe harbours on our Scottish coast. Com-
missioners have been y.ppointed by parliament for carrying

the work into effect, according to a plan of the late Mr.
Rennie. The son of this respectable gentleman is the en-

gineer of the work ; but Mr. Henry is appointed as his

substitute, and resides. The resident commissioners are

.Mr. Blair, collector Hannay, and the rev. Dr. M'Kenzie.
The work was begun in March, 1821; and though upwards
of a hundred men are employed, a small part of it only

has yet been accomplished. It is carried on by means of

the diving bell. The expense is calculated atpbout 150,000/.

which is defrayed, in the mean time, by annual grants from

government, but will soon be reimbursed by an additional
postage (amounting to about 3000/. per annum) which has
been laid on letters to and from Ireland.

Nor are these all the iniprovemcnts connected with this
'

harbour that arc to take place. A steam-boat is to be em-
ployed to carry the mail between the two kingdoms, and a
new line of road is to be made between Stranraer and Ayr;
a circumstance that will prove vastly beneficial, as it will

render the mail between these places, which has hither-

to been carried on horseback, to be conveyed by coaches,
and as it will be remarkably commodious and useful to

travellers. Improvements, similar to those at Port-Patrick,
arc going on at Donaghadcc, the harbour of which has hi-

therto been dangerous and insufficient.

The inhabitants of Port-Patrick, with few exceptions,
are mariners, or arc connected with the harbour, and at-

tend to the accommodation of passengers, or are innkeep-
ers; of whom the latter class is cornparatively numerous,
almost every house being used as an inn. They are in ge-
neral sober and industrious. Their chief commercial con-

nexion is with Ireland. Irish linen is imported in great

quantities. But the chief articles imported frorn that coun-
try are black cattle and horses. The number of the for-

mer imported for five years previously to 179 1, averaged
1 1,000 per annum", that of horses 2000. Fishing has never
flourished much, though some years herrings have been
caught in great abundance. The atmosphere is pure and
the climate mild, often sultry indeed, as the town is de-

fended from the cold winds by the mountain chain by
which it is environed. The west wind is mMt prevalent,

and is ojfen accompanied with rain, which is more com-
mon here than in the interior of the country.—The greater

part of the materials, ol which this article is composed,
have not before been given to the public. The best books
on the subject are, an account of Port-Patrick, by the rev.

Dr. M'Kenzie, in the 1st vol. of the Statistical jiccount of
Scotland; Chalmers's Caledonia, vol. iii. § Wigtonshire;
Forsyth's Beauties ofScotland ; Symson's .iccount of Gal-
loivay. (t. m.)

PORTER Brewery and Brewing. See Brewing.
PORTEUS, Beilby, late bishop of London, and an

em.inent divine, was born at York, in 1731, of American
parents. From Rippon, where he received the rudiments
of his classical education, he went to Christ's College,

Cambridge, where he was admitted to the degree of B. A.
jn 1751, and he carried off the second of two honorary
medals, given as a reward for eminent attainments in

classical literature. In the same year he was elected a

fellow of the college, and took up his residence at Cam-
bridge. In 1755 he took his degree of M. A. and in 1757

was ordained deacon, and soon after appointed one of the

preachers of Whitehall chapel.

In the year 1759 Mr. Porteus obtained the Scatonian

prize for the best poetical JEssay on Death, which was
published, and gave high earnest of his future celebrity.

The first of his prose publications was a sermon, preached
before the university of Cambridge in 176 1, entitled, " The
Character ofDctvid, King of 2)irael, irnfiartially consider-

ed." Dr. Seeker, archbishop of Canterbury, was induced,

by the perusal of this sermon, to appoint him one of his

domestic chaplains; and he soon afterwards presented him
to two rectories in Kent, and one in Middlesex, and also

to ILprebend's stall ^n the cathedral church of Peterbo-

rough. A
* Portree was originally the name of the barony now called Dunskey, and Port-Patrick waS a port belonging to it. The proprietors of

it, before it fell into the hands of Hufrh Montgomery, were the Adairs of KiUiilt. The family of Blair preferred the name of Dunskey
to its former appellation, from a romantic and ancient castle which belon;j3 to it, and wliich stands on a pi ecipitous peninsular rock, about
a quai-ter of a mile south of Port-Patrick. At what time the present castle, which has long- been in ruins, was built, cannot be known ;

but it is recorded that there was a tastle on tb.e same site, so early as the reign of Kugcnius V. who lived in the seventhcentury.
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In 1765 lie married Miss Hodgson, a lady of small for-

tune, from Ashbourne, in Derbyshire. In 1767 he was
made rector of Lainbeih, and in the same year he obtained
the degree of D. D. ^
Upon the death of the archbishop in 1767, Dr. Porteus,

in conjunction with Dr. Stinton, edited Dr. Seeker's works,
in seven volumes, to wliich was prefixed a life of the au-
thor, from the pen of Dr. Porteus.

The fpieen, having become acquainted with the charac-

ter and talents of Dr. Porteus, recommended him to the

king, as his chaplain ; and he soon after became master of

the hospital of St. Cross, near Winchester, dean of the
Chapel Royal, and provincial dean of Canterbury.

He was soon after raised to the ses of Chester; and in

the year 1783, he published a volume of sermons on va-

rious subjects, which underwent several editions.

Upon the death of Dr. Lowth in 1787, Dr. Porteus was
translated to the bishoprick of London; and in 1790 he
published the charge which he delivered on the first visita-

tion of his diocess. A second volume of his sermons ap-

peared in 1777, and, during the Lent of 1778, he began a

series of Discourses on the Truth of the Gospel History,

which he delivered every Friday, to crowded audiences, at

St. James's Church, Westminster. In !S02 these dis-

courses were published, under the title of " Lectures on

St. Matthew's Gos/iel," m 2 vols, 8vo. The last work which
bishop Porteus published, was entitled, " T/ie Beneficial

Effects of C/iristianitij on the Tcmlioral Concerns of Man-
kind, firo-vedfrom History and Facts," which appeared in

1806. Having been long in a weak state of health, his bo-

dily frame began to experience a rapid decline of strength,

and on the 14th May, 1808, he expired in the seventy-eighth

year of his age.

The benevolence and liberality of Dr. Porteus were no
less distinguished than his character and conduct as a pre-

late. During his life he transferred 7000/. in the 3 per
cents to the archdeacons of the diocess of London, as

a permanent fund for relieving the wants of the poorer
clergy of his diocess. He likewise bequeathed three

gold medals to Christ's Church, to be contended for

annually by the students of the college; one, valued at fif-

teen guineas, for the best Latin dissertation on any of the

chief evidences of Christianity; another, of equal value,

for the best English composition on some moral precept in

the Gospel; and one of ten guineas to the best reader in,

and the most constant attendant at, chapel. He likewise

left a library for the use of his successors in the see of
London, and a liberal sum for erecting a building to re-

ceive it, at the Episcopal Palace of Fulham. At Hydehill,
Jiear Sundridgc, in Kent, vdiere he had a country house,
iie built a chapel, beneath which he directed his remains
to be deposited ; and he e^dov.'ed this chapel with an an-
nual income of 250/. a year. See Hodgson's Life ofPorteus.
PORTICI, the name of a small town of Italy, near Na-

ples, situated at the sea-shore, near the foot of Mount Ve-
suvius. The principal ornament of the town is a royal

palace. Beneath the town and palace lies buried, at the
depth of 70 feet, the city of Hcrculaneum, which we have
already described. Population of the town 5200. See Eu-
stace's Travels, vol. i. p. 582.

PORTLAND ISLE. See Dorsetshire.
PORTO. See Oporto.
PORTORICO, an island in the West Indies, about

50 miles east of Hispaiiiola. Its length from east to west
is about 140 miles, and its breadth from north to south
about 36. It is highly fertile ; is diversified with woods,
hills, and valleys ; is watered with a variety of streams, and
has rich meadows, which feed great quantities of cattle.

The woods abound with parrots, wild pigeons, and other

fowls, and the breed ofdogs brought over by the Spaniards,
IS said htill to exist wild iu the woods, and to subsist upon
land-crabs that burrow in the ground.

'I he chief trade of the island consists in cotton, sugar,
ginger, tobacco, hides, cassia, mastic, silk, oranges, Ic-
mons, &c.

Porto Rico was discovered by Columbus, in 1493, but it
was not till 1509 that it a^acicd the notice of the Spa-
niart^s. A considerable time ago there were 1500 Spa-
niards in the island, and 3000 negroes.

St. Juan dc Porto Rico, the capital of the island, was
founded in 1514. It is populous and well built, and has a
good harbour, delcndcd by a citadel and a castle. West

i'R'x^i^'"'
^°'''" ^''° '''' '5"' a»d "O'-ih lat. IS" 29' 10'

PORrSMOUTH, a sea-port town of England, in
Hampshire, is situated on the coast of the English Chan
^el, and on the west side of the isle of Portsea. It com
prebends the old town of Portsmouth, and the town ol
Portsea, which is situated within the borough, and subject
to the jurisdiction of the magistracy.
The town of Portsmouth is the seat of the civil and

military establishments, and the residence of the port-ad-
nural. Its streets are more spacious than those of Port-
sea, and the houses and buildings are generally of a supe-
rior character. The town of Portsea,- however, surpasses
It in size and population, and contains within its limits the
dock-yard and gun-wharf, to the first of which Portsmouth
owes much of its real importance.
Within the last fifty years this town has undergone* rea'.

improvements, the paving of Portsmouth having been
finished in 1775, and that of Portsea in 1792. The church
of Portsmouth, which is a spacious structure, has been
erected at different periods. It has a tower 120 feet high,
which forms a useful sea-mark. Behind the altar there i^
a large and elaborate cenotaph to the memory of the cele-
brated duke of Buckingham. The parish church of Port-
sea is two miles distant from the town, at the hamlet of
Kingston, but there are several handsome chapels in the
town, the chief of which are dedicated to St. James and
St. John, and the last of which is particularly elegant within.
Besides these churches there are various meeting-houses
for dissenters.

The town-house, where the borough courts are held, is
a large building, situated near the middle of the high
street, and was repaired and enlarged in 1796. At a short
distance from it stands the while house or town prison, in
which the prisoners arc separated into classes, and which
IS under excellent regulations. The government-house,
situated at the upper end of the grand parade, was part of
an old hospital, but is now an excellent residence for the
governor of Portsmouth, The residences of the lieute-
nant-governor, and of the port-admiral, are both elegant
and commodious buildings; particularly the latter, which
is situated in the high street.

The dock-yard of Portsmouth, which is very extensive
"contains immense store-houses, handsome residences for
the principal officers, an elegant house for the commis-
sioner, an academy for naval instruction, a chapel, and ex-
tensive workshops, mast-houses, and other buildings. The
dock-yard is entered by a lofty gateway. The Royal Naval
Academy consists of a tcntre »nd two wings; in one of
which is a fine model of the Victory, of 1 10 guns, which
was lost in 1779. There is an excellent observatory in the
academy. The commissioner's house is a spacious build-
ing, consisting of a centre and two wings, with an elegant
portico. The next buildings are a range of store-houses, a
neat modern chapel, in the cupola of which is hung the
bell of the Royal George, and the new guard-house, with
a handsome portico. At the anchor-wharf, an extensive

P2
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range of anchors, of all dimensions, are kept, some of

which weigh fiom forty to nineiy tons each. The rope-

house is a spacious building of great length, and three

stories hii;h. It is 1094 feet lonir, and 54 broad. The ca-

bles are twisted in the lower story by the aid of machi-

nery, and the other processes are carried on in the upper

ones. Another object of great interest is the great smithy,

where the spectator is stunnq|| by the noise and clanking

of hammers. The range of storehouses on the north-east

is about 600 feet long, and the sail-loft and rigging-loft are

also huge buildings, both 400 feet long. A length of 800

feet is occupied by the two hcnip-houses, and the two sea-

storehouses, and the tarringhouscs, and the other appen-

dages of the rope-houses, are on a similar scale. Near the

tmiihy are an iron-mill, a copper-mill, and a refinery of cop-

pev, where all the old copper of ships' bottoms arc again

melted and rolled. At the head of the north dock stand|

the wood-mill, where the celebrated block-machinery is

placed, and where every article of turnery, rabbitting.

Sec. is made. Seasoning-sheds, saw-piis, timber-births,

and the washing-house, coal-house, and boat-storehouse,

occupy the western extremity of the yard. The jetty-

lieads, the docks, and the rigging-houses, are all objects of

great interest. During peace, about 2000 men are com-

monly employed in this dock, and in war sometimes 5000

have been employed.

The gun wharf embraces several ranges of buildings

for holdint; naval and military artillery. Sec. On the wharf

is tht grand depot for guns, carronades, and mortars, with

shot and shells of all sizes, ranged in immense pyramidal

piles. The small armoury is a recent building, capable

of holding arms for 25,000 men. The victualling office

consists of several extensive ranges of buildings, includ-

ing an excellent house for the agent, victualler, and a

storehouse, extending the whole length of St. Thomas
Street, and coTitaining the spirit? and liquors for the sup-

ply of the navy. The beef and pork are prepared and

salted, and the biscuits baked in the otlier buildings. The
wheat for the biscuit is ground at the King's Mill, on the

Porisea side, which was built on piles, and cost L.7000.

It is driven by a stream of salt water, admitted from the

harbour through a large sluice, which is closed at high

water. On the ebbing of the tide the stream returns to the

harbour after performing its work in the mill.

Portsmouth harbour surpasses every other in the United

Kingdom by its depth, its capaciousness, and its security.

The largest first rates may ride here at the lowest ebbs

v.'ithout touching the ground ; and it has been considered

as capable of receiving the whole British navy. When
ships are driven from their anchors at Spithead, they find

perfect shelter within Portsmouth harbour. This harbour

is very narrow at its entrance, which does not exceed the

breadth of the Thames at Westminster, but it rapidly ex-

pands, and throws out several branches to Fareham, Por-

chesicr, and Portbridge. The bottom every where affords^

good anchorage, and it is so completely free of bars and

impedirSents, that a first rate can set sail at any time of

the tide, and quit the fiarbour in the deep water beneath

South Sea Castle. Portsmouth harbour is likewise secure

1'rom any attack by sea, by means of the various forts and

batteries which defend thg approjfch, and are nearly level

with the water's edge.

The fortifications of the town were commenced by Ed-

ward IV.; and since that time they have been greatly in-

creased, and are now deemed impregnable. Charles II. im-

proved and enlarged them by a kind of star-fort round South

Sea Castle ; but as this was partly blown up by accident in

1759. 6937^ was granted by the parliament for improving

the works. William III. also made additions to the de-

fence of the town, and since 1770 many others have been

completed at a vast expense. The newest fortifications

are those on the Portsea side, and the works, which arc

faced with stone, arc so elevated as to command the sur-

rounding country. The.dite^s arc wide and deep ; and

strong and capacious outworks strengthen the whole line.

An extensive ravelin at the head of the creek between
I'ortsea and Portsmouth, connects these works with those

of the latter town, the communication between the towns

being preserved by a long bridge, which leads to St. Tho-
mas's gate. The fortifications on the Portsmouth side,

which extend from the town to South Sea Castle, form a

noble semi-circular terrace, above a mile in length, which

is planted with elms, and forms a favourite promenade.

Prom the Platform, which is the principal resort of com-
pany, there is a fine sea view of unrivalled beauty.

Among the charitable establishments of this town, is a

free grammar school, founded by Dr. Smith, who gave the

patronage of it to the dean and chapter of Christ's Church.

There are several other schools here, particularly one un-

der the patronageof a Friendly Society, kept in the Society

Hall. There is also here an alms-house for eight poor

widows. The poor are here employed chiefly in picking

oakum. The poors-house of Portsmouth is an old build-

ing, in a confined and dissolute part of the town. That of

Portsea occupies a more open spot, about a mile distant,

and has within its walls a garden and a large area.

The custom house is situated in Broad Street, which

forms a part of the western suburb. It is a large and com-
modious building, with an extensive establishment. The
merchant ships lie in a large bay, between the gun wharf

and the Point, having the advantage of an excellent quay,

with all its appendages. This communicates with Ports-

mouth by a large gate, called the quay gate. At the point,

and close to the mouth of the harbour, is a bathing-house,

which is both spacious and commodious. Several exten-

sive breweries have been established at Portsmouth, and

a bank has been erected on the Parade. There is a theatre

in the town, which is well attended. Two newspapers are

regularly published in the town. A new prison has been

recently built in Penryn Street at an expense of 20,000/.

The towns of Portsmouth and Portsea are governed by

a mayor, a recorder, twelve aldermen, an unlimited num-
ber of burgesses, and some inferior officers.

Portsmouth sends two members to parliam%nt ; the right

of election being vested in the mayor, aldermen, and bur-

gesses, who now amount to 110.

In the neck of Spithead, at the distance of about a mile

from the entrance of Portsmouth harbour, is a buoy, which
marks the spot where the Royal George, of 100 guns,

was sunk by accident in 1782. When lying on her side to

repair her keel, a sudden squall threw her broadside on
the water, and the lower deck^orts not having been lashed

down, she filled with water, and sunk in about three mi-
nutes. Admiral Kempenfelt and above 400 of her crew,

besides 200 women, perished in her. Her top masts are

yet visible above water.

The following is the population of the burgh of Ports-

mouth and the town of Portsea, according to the census
of 1821.

Inhabited houses, . . 8,627
Families, - - 10,460
Houses building, - - 17
Houses uninhabited, - - • 628
Families employed in agriculture, - 692
llitto in trade, - - ^ 4,445
Males, . ^ 20,425
Females, - - 25,223

Total population,

Total population in 1811,

Increase since 1811,

45,668
40,567

5,081
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Position of Portsmouth Academy, West. Long. 1° 6'

I". North. Lat. 50° 48' 2". For farther information re-

specting Portsmouth, see the Jieauties of England and
iVales, vol. vi. p. 314—332. M. Dupin's Memoires sur
la Marine et les Fonts et Chaussies de France et .tingle-

terre. Paris, 1818, p. 36.; and his Force Militaire de
Grande Iirefag7ie, torn. ii. p. 425.

POllTSOY is a considerable sea-port town of Scotland,

in the county of Banff, and parish of Fordyce. It stands

on a point of land projecting into the Moray Firth, which
forms a secure harbour for vessels of considerable burthen.
There is here a species of serpentine called Portsoy mar-
ble, which is manufactured into tea cups, vases, sleeve

buttons, and other small ornaments. The quarry of it is

very extensive, and stretches out about four miles in length.

Another mineral found here has excited great interest in

consequence of having been described and drawn by the

late Dr. Hutton in the Ediniurgfi Transactions, vol. « p-

255, and Plate ii. It is a sort of flesh coloured granite,
and occurs about four or five miles west of Portsoy, on the
road to Huntly. It is connected withMhe common granite
of the country. The singularity of this kind of granite con-
sists in the uniformity of the ground of feldspar, and the
regular shape of the quartz mixture. The transverse
sections of these longitudinal prisms of silex, exhibit
not only separately the forms of certain typographic cha-
racters, but collectively give the regular lineal appearance
of types set in writing.

Portsoy, besides sending out a number of vessels to the
fishery, carries on a considerable manufacture of thread
for the London and Nottingham markets. The population
of the town is about 1000. West Long. 2° 36' and North
Lat. 57° 38'.

PORTUGAL.

PORTUGAL, the most westerly kingdom of Europe,

is bounded on the west and south by the Atlantic Ocean,
and on the east and north by Spain. It is situated between
36° 56' and 42° 7' of north latitude, and 7° 34' and 9°

30' of west longitude. Its form is oblong, extending in

length from north to south 360 British miles, and in medial

breadth from east to west 120—its superficial extent being

estimated at about 40,000 square miles.

Respecting the name of Portugal there hav^ been vari-

ous conjectures. Some have asserted that a colony of

Gauls, having landed at the place now denominated Opor-
to, called it Farms Galtorum j and that at length the

name was applied to the whole country, but softened into

Portugal. The most probable, and the generally received

opinion, however, is, that, on an eminence overlooking

the site of the present Opftrto, there was, during the time

of the Romans, a town or fort named Calle, and that the

harbour of this place (the mouth of the river Douro) being

of unrivalled excellence, it was, by way of distinction,

termed Fortus Callus, or Forto Calle; a name which,

as the country was gradually recovered from the Moors,

was extended to the whole kingdom. The ancient appel-

lation of this coutry was Lusitania ; but the boundaries of

the two did not exactly correspond, L\isitania excluding

the two southern provinces of Portugal, and comprehend-

ing some portions of the north-western districts of Spain.

The term Portugal does not occur in any writings earlier

than the middle of the eleventh century.

Portugal is divided into six provinces : Entre Douro e

Minho, and Tras os Montes towards the north ; Beira and

Estremadura in the centre; Alentejo and Algarve towards

ihe south. The population of this kingdom was long a

subject of conjecture and uncertainty ; but a census of the

kingdom having been instituted in 1802, the truth has now
been exactly ascertained. The two northern provinces

were found to contain 907,965 and 318,605 souls respec-

tively ; the two central, 1,121,595 and 826,680; the two

in the south, 380,480 and 127,615—making altJgether a

lotal of 3,683,000. The number of parishes was ascer-

tained to amount to no fewer than 4262; the number of

families to 760,152; averaging, it is evident, 178 farhilies

to each parish, and nearly five individuals to each family.

The climate of Pori\igal is various in the different parts

of the kingdom. In the south it is extremely mild- and

pleasant, and would iiKieed be scorching, were it not mo-

derated by the Atlantic breezes. It is considerably more

temperate in the centre ; while in the north U is compara •

tively cold, is sul^ect to rains to a degree unknown in any
other part of the kingdom, and is altogether characteristic
of a country situated several degrees farther distant from a
tropical region. The rugged mountain tracts of Tras os
Montes, together with its northern situation, m&y proba-
bly account for this diversity of climate. In every cjuarter

of the kingdom, indeed, the mountain ridges are remark-
able for comparative intensity of cold ; while, in the val-

leys, which are extensive and numerous, the air is infinitely

milder and more genial ; not so much so, however, as iii

the parallel situations of Spain, as these latter enjoy not
the cooling advantages of the sea coast, by which the for-

mer is ^every where distinguished. In Portugal frost is

never very intense, and, in most cases, the frost which is

formed during the night the heat of the returning sun im-
mediately thaws and removes. Snow also is extremely
rare, except on the summits of the highest mountains;
in so much, to use the words of an intelligent traveller,

that, in the year 1784, some happening to fall, " the com-
mon people were so alarmed that they ran into the churches,
and thought the end of the world was coming." The fall

of rain, particularly in winter, is very considerable, and
is often so rapid, (though of short continuance,) that rivers,

which had been nearly dried up, not uncommonly in a few
hours overflow their banks, and rush in torrents in all di-

rections. At Lisbon, which is probably the mildest and
most salubrious spot in the kingdom, and which is much
resorted to by persons from Great Britain, thr^tened with
consumption and pulmonary complaints, the days of fair

weather are computed to amount to 200 in the year; while
those of settled rain seldom are known to exceed 80. The
medial heal is about 60°. •

The physical appearance of Portugal is extremely
diversified and interesting. Elegant vineyards, groves of
orange and lemon trees, verdant vales, and meadows,
rivers of every degree of magnitude dashing down craggy
sleeps, or meandering in valleys, together with extensive
mountain ridges, wild and majestic,—are the features for

which this country is remarkable. Numerous valleys, of
the most picturesque description, are formed by the moun-
tain chains, with which Portugal so mucli abounds; but
the most rich and celebrated meadow land lies in the
north-west, between the Douro and the Minho; and there

are, besides, two extremely extensive plains, one to the

south of the Tagus, near Santnrem, and the other at the
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mouth of the Vouga iii the north. Notwithstanding these

valleys and plains, however, Poilugal may, in some re-

spects, be denominated a mountainous country. Several

of -the great momillin chains of Spain penetrate into it,

and, intersecting it from east to west, terminate in large

promontories in the Atlantic. Of these the most re-

markable are the Serra de Estrella, which traverses the

province of Beira, and the Serra de Monchique in Al-

garve, of which Cape St. Vincent forms the extremity.

There arc also various clusters of mountains, unconnected

wilh any of the Spanish cliains,—such as those in the

north-east in Tras os Monies, those which separate Alen-

into the Atlantic, four miles below the city of Oporto. It

is next to the Tagus in point of size and copiousness of

waters, but, unlike that river, it is navigable above sixty

miles from its mouth. It is oft£n so rapid in its course,

from sudden falls of rain, that, for several days, the com-

munication between the inhabitants on the opposite banks

is either very dangerous, or entirely interrupted, as there

are no bridges, and boats cannot always venture to cross

it. Its course is generally rugged, and, its channel in some

places reduced to extremely narrow limits by ridges of

lofty mountains, yet few rivers can exhibit such sweet and

inviting scenes as those connected with the Douro, in its

teio from Alt^arve, and Cintra situated about five leagues passage through the rich and beauutul province ot bntre

south west of Lisbon, and known to navigators as the Cape Douro e Minho.—The Minho, next in importance to the

Tagus and the Douro, lakes its origin in Galhcia, and
in which it terminates, and denominated Cabo de Uocca,

the most westerly part, not only of Portugal, but of Eu-

rope. These mountains are generally rocky, chiefiy

granitic,—and are barren, if we except Monte Junto, the

ancient Sagrus, in Estrcnuulura, which is clothed with

verdure, and affords a rich pasturage. The highest

mountains in Portugal do not exceed six thousand feet,

while in some cases ilic same chain in Spain may be esti-

mated at eight thousand. For a more minute description

of the mountains of Portugal, we refer the reader to Link's

Travels in Sfiain, (Lon. ISOl, one vof. 8vo.) decidedly

the best book on this subject yet published.

Few countries can boast of a greater number of rivers

than Portugal. Castro enumerates about two hundred,

flowing in a westerly direction, and, forming the northern

boundary of Portugal, falls into the Atlantic. Its course

extends to about a hundred miles.'^-The Guadiana, the

only other very large .river belonging to this kingdom,

rises in New Castile, runs west till it enters Portugal, then

assumes a southerly direction, and falls into the Atlantic,

fofming, for a considerable way, the south-eastern bound-

ary of the kingdom.—The Lima is a small river that has

its source in Gallicia, and flows through the province of

Entre Douro e Minho into the Atlantic. Pliny absurdly

relates of this stream, that, among its other properties, it

possessed that by which those who crossed it no longer

remembered the former occurrences of their lives; an

ereat aM small, of which some arc very large,, beautiful opinion which has of course been daily disproved since

and majestic. For the largest, as is the case with the

irauntains as mentioned above, this country is indebted to

Spain,—the Tagus, the Douro, the Minho, and the Gua-

diana, having their origin in that kingdom. The Tagus

rises in the mountains of Molina, at the extremity of Cas-

tile, next to Arragon, whence flowing in a direction nearly

west, it falls into the Atlantic, after a course of 450 miles,

of which 150 are in Portugal, and the remainder in Spain.

From the numerous tributary streams by which it is aug-

mented, its waters become very copious ere it approaches

the days of that writer. The most important native Por-

tuguese rivers are the Mondego, the Vouga, and the Sa-

daon. The Sadaon, not otherwise remarkable, forms the

celebrated harbour of St. Ubes or Steubal. But of these

native streams, the largest is the Mondego, which has its

origin in the Serra de Estrella, in the province of Beira,

flows past the ancient city of Coimbra, to which it is navi-

gable, and terminates in the Atlantic. It is so distin-

guished for gold-sand, that many who live on its banks

gain a livelihood by collecting that precious article. The

Lisbon, where it meets a branch of the Atlantic, and forms Tagus and the Douro also were formerly celebrated for

"
" " ...

the same quality, but it seems now to have forsaken them.

Notwithstanding the great number and size of the

rivers of Portugal, however, there is an uncommon de-

ficiency of internal communication. Few of the rivers

are navigable to any extent ; there are no canals ; the

number of bridges is extremely small ; and the roads are

so exceedingly bad, that in several parts of the kingdom
there is no conveyance for goods or travellers by wheel

carriages. The extensive and numerous mountain chains

tend also, in a great measure, to obstruct communication

between the inhabitants of the different districts. The
result of this is generally and severely felt. Farntiers, for

example, will not raise a greater quantity of commodities
'.han can be consumed either on their own grounds oi; in

the neighbourine; villages, because, if their productions

exceed a certain limit, there is no possible way of getting

them disposed of and consumed, from want of internal

communication. It was indeed found to be as cheap to

import into Lisbon articles from Brazil, as to convey them
to that capital by land from the remote eastern boundaries

of the kingdom. In this department, however, some im-

provemen'.s have of late taken place, and promise to be
progressive. The merchants of Oporto have constructed

a road to Lamego for the conveyance of their wines, and
are still extending it. A good, road has been formed to

Mafra, and the government has been occupied in forming

one' to Coimbra. Much yet remains to be done; and the

time, we hope, is not far distant when Portugal will no
longer be regarded, in point of internal intercourse and
commerce, as decidedly the worst country in Europe.

one of the noblest harbours in the world, for extent, depth,

and shelter. This river, like the Nile, annually overflows

its banks, and inundates the adjacent champagne country ;

a circumstance which renders the soil so exceedingly fer-

tile, that, to use the words of an excellent writer, " the

farmers have often reaped an abundant crop of excellent

wheat within the space of fifty days from the time of sow-

ing the grain. And immediately after, Indian corn has

been sown in the same ground, and become ripe in nearly

the same space of lime." (Murphy's State of Society in Por-

tugal, 4to. p. 15.) These inundations, however, though ge-

nerally fav(«irable, are not unfrequenlly attended with very

injurious consequences; for, when tlie overflow happens

to be unusually great, the water remains so long that the

crops are either entirely destroyed, or greatly injured by

mildew. Th% Tagus, however, whatever be its other

characteristics, is navigable for no considerable distance

farther than Lisbon. This inconvenience, so unfavoura-

ble to the internal communication of the kingdom, the

Portuguese have as yet wanted enterprise to attempt to

remove, though, according to Mr. Murphy, this river

might, without much ingenuity, or much expense, be

made navigable so far east as Alcantara, on the frontiers

of Spain. It is not improbable, indeed, that not only this

much may in time be effected, but that a communication

may be thus opened between the capitals of Spain and

Portugal ; an object worthy the attention of the respective

governments of the two countries.—The Douro, another

important river of Portugal, also has ils origin in Spain

;

and, after a course of 360 miles, nearly due west, flows
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Portugal, while it abounds with so many copious rivers,

possesses nothing that can with propriety be clenominatcd

a lake. Murphy mentions three merely; and even these

Pinkerton regards as not larger, or more worthy of notice

than pools. This kingdom, however, though deficient in

lakes, is distinguished by numerous baths and mineral

waters. Of the former, the most celebrated are those

called Caldas da Rainlia, situated about forty-five miles

from Lisbon. They were known to the Romans; and,

since that time, they have been frequented, not by the

Portuguese only, but by valetudinarians from every quar-

ter of Europe. The baths of Chaves were also known to

the Romans, and have long been considered the best in

the kingdom for persons affected with nervous com-
plaints. The number of mineral wells are incredibly

great, and cannot in this place be specified. Near Estrc-

mos is a spring which becomes dry in winter, but ppurs
forth a considerable stream during summer. The waters

are of a petrifying nature, in so much, that the wheels of

mills which they drive, acquire, after a short time, an in-

crustation of stone. In the neighbourhood of Santarem,
there is a spring of salt water, though the distance from
the sea is six leagues. Within a short distance of Braga,
is a spring, the waters of which, during the most intense

heat of summer, are so excessively cold, that the hand
cannot be endured in them for many minutes, and if a

bottle of wine be immersed in them, it instantly becomes
changed to vinegar. This singular result with regard to

wine, is said to take place in various other springs

throughout Portugal.

The xiiineralogy of Portugal was, in ancient times,

much more sedulously cultivated, and more celebrated,

than at present. In the two northern provinces, in parti-

cular, immense mines are to be seen, supposed to have
been wrought by the Romans. The mouth of the largest,

cut through the solid rock, is a mile and a half in circum-
ference, and upwards of five hundred feet deep ; at the

bottom it measures 2400 by 1400. Many subterranean

passages and chambers'of great extent are connected with

it, and allogethej' it seems to have been one of the most
stupendous works of the kind of which Portugal can

boast. The mines of this kingdom, long wrought with

great ardour, were neglected so soon as De Gama had
opened a way to the East by the Cape of Good Hope, and
the Portuguese government had established a fopting in

Brazil, it_ having been found more profitable, and more
consistent with the spirit of enterprise then prevalent, to

importthe mineral productions of these countries. Though
thus neglected, however, the mineral kingdom of Portu-

gal exhibits the most promising and rich indications, and

may, at no distant period, become a source of immense
revenue. Veins of gold have been observed in the Serra

de Estrella and elsewhere, and, as a proof that this metal

is common, ihe sands of various rivers are impregnated
with it. A silver mine was wrought in the neighbourhood
of Braganza, so lately as the 17th century. Tin, lead, and
iron mines, have been discovered in various parts of the

kingdom. Coal, however, is by no means abundant.

Emery, marble, granite, and talc, every vhere abound.
"Amianthus," to use the words of a writer on Portugal,
" is discovered in such quantities, that it has been recom-
mended to the artillery in the form of combustible paper."
Portugal can also boast of antimony, manganese, bismuth,

arsenic, quicksilver. Rubies, jacinths, beryls, have also

been found. This kingdofti, it is evident, from this enu-
meration, is hardly inferior to any country in Europe in

regard to minerals of almost every description; and while

it is allowed that, for centuries back, she has neglected to

avail herself of the advantages in this department which

she so liberally enjoys, it must not at the same time be
denied, that a want of fuel, so deeply felt in Portugal, and
a want of internal communication, would, under any cir-

cumstances, prove an almost insurmonnlublc obstacle to
every exertion of industry and enterprise. The great dis-

advanlageu, indeed, under which this country labours, arc,
as has already been incidentally hinted, a deficiency in
water (particularly in the southern provinces) and in fuel;
and Irom the want of roads, canals, and bridges, an al-

most total impossibility of inicrnal intercourse and com-
merce.
The soil of Portup^al is generally light, except perhaps

in some of the extensive valleys formed by the nume-
rous mountain chains with which the country abounds;
but no agricultural means have for centuries been used to
improve it and promote its fertility. There is probably
no quarter in Europe, enjoying equal natural advantages,
and inhabited by an equally refined and intelligent popula-
tion, that has been so long and so completely neglected.
During the early ages of the Portuguese monarchy, how-
ever, agriculture was patronised and flourished, insoniuch,
that the nation produced corn in abundance, not only for

the consumption of its inhabitants, but also for exporta-

tion. But this promising state of things was counteracted
by the first expeditions to Afrfca, and by the discoveries

and conquests made in Asia and America, as the ambition
and interest of the Portuguese w^re thus directed from
their own country to distant settlements. The import of

the precious metals, obtained in remote regions, and the

incessant drain of their population, paralysed and suspend-
ed industry at home, and, by substituting artificial for real

wealth, paved the way for that deteriorated domestic eco-

nomy, which still obtains in Portugal. The delusive

sources of wealth, in which the Portuguese so long trust-

ed, are now beginning to be seen in their true light: they

now begin to appreciate the value of internal resources,

and to see that it is impolitic to import from their African

or Asiatic dominions, commodities which their own coun-

try itself can produce, and, by the exertion of a little in-

dustry, can produce with less uncertainty, and probably,

at less expense, than they can be procured from distant

•colonies. Their ignorance of agriculture, however, is yet

proverbial. They are still unacquainted with rotation in

crops; and so unconscious are they of the difference be-

tween one kind of soil and another, that they extract the

same crop indiscriminately from every species of land.

The plough, awkwardly and clumsily made, moves almost

on the surface ; the ground is seldom harrowed; and the

use of the hoe, and the nature of fallow, arc nearly en-

tirely unknown. Even thrashing, the most simple and

obvious of all operations, is seldom practised; the same

result being obtained by the iintiquatcd and wasteful

method of trampling the strxw under the feet of oxen and

horses. Portugal, as mar easily be supposed from these

statements, has* not yet produced corn adequate to the

consumption of its inhabitants, and the deficiency requires

to be supplied by importation. The products of the soil,

however, are extremely various ; a circumstance resulting

from the great difference of lati'ut'e (about five degrees),

and from the great variety of elevation by which the coun-

try is distinguished. Th- higher grounds produce wheat,

barley, oats', flax, her^p ; lands of an mferior altitude, and

warmer temperaf-re, grow vines and maize; while nee,

and other arti''cs, are raised in the low grounds. The

cultivation j' potatoes has been introduced on the more

elevated parts of the country with such success, that they

now rorm a considerable proportion of the sustenance of

the inhabitants. The Portuguese are extremely indolent

and lazy ; and'lccordingly those productions that require
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little labour, such as chcstimls, almonds, oranges, lemons,

citrons, arc profusely raised. Olive trees are one of their

chief products; and the oil obtained from them forms an

important article of the table; and though not of a cha-

racter or flavour that causes it to be used as an article of

sustenance in foreign countries, it is exported ^o a great

extent, being used by the woollen manufacturers of Eng-

land, Holland, and Germany, in their respective opera-

tions. Improvements in husbandry, and in the general

cultivation of the soil, have of late, as hinted above, been

rapidly made; but .the only province that has yet attained

to much distinction in this way, (a distinction, indeed,

which it has enjoyed more or less for centuries,) is that of

Entre Douro e Minho. It possesses, indeed, some pecu-

liar advantages ; its supply of water is great, and its sur-

face is comparatively level ; but it is to be hoped that the

slight natural disadvantages of the other provinces will not

deter them from endeavouring to rival a province which
has set them so noble an example, and the improvements
and cultivation of which have gained to its population a

degree of wealth and refinement unequalled by the other

inhabitants of the country. The quantity of land belong-

ing to the monasteries, which may or may not be culti-

vated or neglected, as tlie lazy proprietors incline, and
which is excluded from the enterprising efforts of private

individuals, may be mentioned among the causes already

stated, on accoupt of which agriculture in this kingdom
has been so long overlooked or despised.

Nor are the manufactures of Portugal in a much more
thriving condition than her agriculture. The Portuguese
manufactures, indeed, are few and unimportant. With
the exception of the lower orders of the nation, who are

clothed with their domestic manufactures, or with the skin

of their sheep, nearly the whole of the population besides

may be regarded as furnished with their apparel from Eng-
land, Holland, and Germany. They, however, export
wool to a considerable amount. Extensive manufactories,
and those chiefly for woollens, silk, and earthenware, are
extremely rare : they are in general carried on in separate
cottages, on the most limited scale, each district, as it

were, manufacturing for its own consumption. The most
common manufactories, which the kingdom contains, are,
those of cotton, linen, woollen cloths, silk, paper, glass,

earthenware, salt. Cambrics, shirting and table-linens,

and sewing threads, are those in which she principally ex-
cels. There is one species of manufacture, however, in

which Portug?.! has oblained great celebrity, namely, that

of wine, which is carried on to a great extent, chiefly in

the northern provinces. It is probably indeed owing to

the great extent to which the vine is cullivated, that their
pursuits, particularly those of agriculture, have be6n so
much neglected, as, according to Mr. Murphy, the culture
of the vine is four times moi= profitabl than that of wheat
or maize. The quantity of w'.ne usually made is about
80,000 pipes of red, and 60,000 of white, annually. Of
these wines, about a half are exported to England alone,
and the remainder to the different countries in Europe ;

and formerly a great quantity was sent to Brazil, the ave-
rage annual value expomd being about 2,000,000/. The
Portuguese themselves ge^.»rally drink wine of a quality
so inferior, that it could notfina -x vent in a foreign market.
The navigation and commercial intercourse of Portugal

are more considerable than her manu^ctures. The erni-
gralion of the court to Brazil, in 1807, at^sply injured the
interests of the kingdom in this respect. The colonial
produce of Brazil was formerly monopolized b^ the Por-

tuguese, and Portugal formed the emporium at which the

imports and exports of that colony met and were exchanged.
The exports of Brazil, during the residence of the court
there, instead of being imported to Lisbon, and thence
distributed throughout Europe, were carried directly to

their several places of consumption, without the interven-

tion of the mother country ; and, on the same principle o4'

exclusion from the parent state, the Brazilians obtained
their supplies of European commodities without any con»
nexion with Portugal. The import and export trade of

Portugal has for a considerable time been chiefly in the

hands of foreigners, particularly British, settled in Lisbon
and Oporto. The commercial relation, indeed, between
England and Portugal, has long been very important; and
the balance, to a great degree, is in favour of England.
England exports to Portugal woollens, hardware, salted

and dried fish, shoes, stockings, and such articles as can
be furnished by a country like England, far advanced in the

division of labour, to one in which productive industry is

still in its infancy; while Portugal gives in return bullion,

coin, diamonds, precious stones, wines, salt, wool, oil.

oranges, lemons. Portugal has a very trifling commercial
connexion with any of the other countries of Europe; but
she trades pretty extensively with her colonies, with the
United States, and ;he East Indies. The internal trade ot

this country is much limited, as previously stated, by the

badness of the roads, the want of canals and bridges, and
the difficulty and precariousness of river navigation.

The colonial possessions of Portugal, it may not be im-
proper to mention in this place, are the Madeira, the

Azores, and Cape de Verd islands, with some settlements

in Africa, as Guiana, Angola, Mozambique ; and in Asia,
Goa, Timor, and Macao. The Asiatic settlements may
be regarded as mere relics of former great splendour and
importance. Of the recent revolution in Brazil, long the

most important colony of which Portugal was possessed,
an account may be found in a subsequent portion of this

article.

Of the cities and towns of Porti^al, an account may be
found in this work under separate heads. Referring the
reader to these articles, we need merely at present men-
tion that the most important cities are Lisbon, the capital,

situated on the Tagus, and containing 230,000 inhabi-

tants ;* Oporto, lying on the Douro, and amounting to

65,000; Coimbra, on the' Mondego, containing 15,000;
Elvas, on the Guadiana, 16,000; Evora, Braga, Setubal,

about 12,000 each ; and that the other towns anfl villages,

(and their number extends to several thousands,) are small,

poor, and thinly inhabited. Braganza, which lies irfTras
OS Montes, may be mentioned, as it confers the ducal title

on the present reigning family of Portugal. The only

great sea-ports are Lisbon, Oporto, and St. Ubes, or Se-
tubal. There are many maritime towns, but of an infe-

rior description, being accessible only to small vessels,

and possessing scarcely any thing but a mere coasting trade.

The Portuguese are characterized by different features

in the different parts of the kingdom. In Lisbon they are
preeminently remarkable for corruption, for insincerity and
luxury ; in the southern provinces they are simple and un-
sophisticated,.polite, but extrftmely indolent; while in the

northern districts they are open, candid, industrious, en-
terprising, and ambitious. The general features, however,
of the peasantry, and the inhabitants of the minor towns,

are primitiveness and simplicity, such as may be expected
to obtain among a people that* have enjoyed little inter-

course with strangers—inactivity, want of enterprise, si-

• The English, it may be remarked, have a burial-ground in Lisbon, in which are deposited the remains of Henry Fiel^ng, the cele-
brated novelist, who, bavin^ visited that place fq^the benefit of his health, died there in 1754.
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lence, retirement, dislike to social pleasures, attachment

to the higher orders, blind reverence to their priests, and

loyalty to their sovereign. Treachery, ingratitude, vin-

dicliveness, have also been uniformly laid to their charge.

Notwithstanding their fondness for seclusion, they are hos-

pitable to strangers, particularly if they belong to the Po-

pish church, which is the national religion. The nobility

are proud, ostentatious, and tyrannical, displaying that

feudal illiberality and despotism which is so baneful to the

progress of liberal knowledge and to independence of spi-

rit, and which has now nearly disappeared in all the more
civilized countries of Europe. The peasantry are, conse-

quently, in a state of complete vassalage to the Fidalgos,

or gentlemen ; though, in opposition to this, it may be

mentioned, as a favourable indication of character, that the

\itmost kindness and affabiliiy are in general shown to do-

mestic servants, no small number of whom spend their days

in the same family. That indolence for which the nation,

•with the exception of the inhabitants of the'northern pro-

vinces, are so remarkable, may probably be accounted for

from the endless holidays of the Catholic church, and the

general debasing effects of that superstitious creed which

it so assiduously inculcates. In Lisbon and the provincial

towns there is a total disregard of cleanliness, a thing so

remarkable in the capital, that there is not probably another

city in the world in which there are so muchfilthiness and

inelegance. This grossness is least perceptible in Oporto.

The Portuguese of every rank are temperate, or rather

abstemious, both in eating and drinking. The only luxury

of the common people is tobacco; and if any of them can

reach the height of a dried Newfoundland codfish, he re-

gards himself as at the summit of earthly felicity. In

consequence of the beauty of the climate, they spend most

of their time in the open air; and their houses, therefore,

instead of being, as in Britain, an object of embellishment

and care, are plain, or are neglected to a degree incoii-

. ceivable to a stranger ; and the furniture even of the most
elegant tdifices is indicative of poverty, or a total disre-

gard of taste. The houses even of the most opulent and

eminent Portuguese have not yet been distinguished by

paintings, or any work of art and genius. Billiards, back-

gammon, cards, and dice, have been long known and prac-

tised ; but their chief amusements are bull fights in the am-
phitheatre, a practice common both in Spain and Portu-

gal, and incompatible with great delicacy or refinement of

ieeling. Mendicity is very prevalent; and beggars will

scarcely submit to a refusali but exhibit a degree of rude-

ness and pertinacity which ought to be checked and pun-
ished. The high nobility are denominated Tiiulados, the

gentry Fidalgos, both, as mentioned above, remarkable
for pride and illiberality.

The female character in Portugal is extremely retired,

domestic, amiable, and chaste. Their bland and simple

noar.ners are not corrupted, nor their attachments dissipat-

ed, by an extensive communication with the world. " As
to their persons in general," says Mr. Murphy, " they

are rather below than above the middle stature, but grace-

ful and beautiful. No females are less studious of enhanc-
ing their attractions by artificial means, or counterfeiting,

by paltry arts, the charms that nature has withheld. To
the must regular features, thty add a sprightly disposition

and captivatinic carriage The round face and full fed form
are more esteemed in this country than the long tapering

visage and the delicate frame.''—" Cottons, muslins, and
coloured silks," says the same author, " they very rarely

wear. A kind of black garment, called niantilha, over a
petticoat of the same colour, both of woollen cloth, or
silk, but oflener the former, is the usuol dress, except in

Lisbon, where the women wear black silk manlos, a kind
of garment which covers the head and upjier part of the
body." Ladies of rank still imitate the industry of their
ancestors in spinning ll.ix from tlicdislafl'; and the orien-
tal way of silling on llic floor, or on cushions, is often prac-
tised. The dress of the men, (who are neither very tall

nor very handsome,) is nearly the same as tliat of the
French or English. Their noses are in general round,
and their lips thick ; and the inhabitants of the southern
provinces bear a striking resemblance, in many respects,
to the features of their Moorish ancestors.

The Portuguese language, like the Spanish, is derived
from the Latin, which indeed at one period was the lan-

guage of the whole Peninsula, but it is also composed of
many Greek and Arabic words ; and in the southern pro-
vinces traces may be found of the ancient dialect of the
Moors. As the royal line of Portugal was of French ori-

gin, there is, as may be supposed, an admixture of vari-

ous terms of the language of France. It is a grave, so-
lemn, and melodious speech ; the use of vowels is pre-
dominant, and it is possessed of no guttural sounds; but
when a tongue, like the Portuguese, is composed of a va-
riety of dialects, introduced at different periods, and bear-

ing little or no resemblance to each other, a wide difierence

of style may be expected to obtain between the writers of
the diiferent ages. This is the case in a remarkable de-
gree, and constitutes one of the greatest difficulties in ob-
taining a knowledge of the language; philology is little stu-

died, and no cultivated nation of Europe has produced
fewer or more defective lexicons than Portugal.

But the Portuguese language, whatever be its defects

or its beauties, has not been rendered venerable or classi-

cal by many works of genius. Literature in Portugal has
never indeed been carried to any great eminence; and even
though of late efforts have been maile to remove that de-
plorable ignorance in which the nation has been so long
sunk, it is yet decidedly inferior to most of the countries of
Europe. Yet it has not been entirely barren in men of ta-

lents and genius. It has produced many historians of ex-
tensive celebrity ; Joao de Barros, Diogo de Couto, Fr.

Bernardo de Brito, and others. In poetry it can boast of
Camoens, a name that would throw a lustre over any coun-
try : of Diogo Bernardes, Bacelar, Pereria. It has also

produced several dramatic writers; a few n<alhcmaticians

of eminence; and the department of natural philosophy is

now beginning to be assiduously cultivated. But notwith-

standing those names, literature and intelligence are not

diffused among the great body of the people. Though the

university of Coimbra, which has always been a celebrat-

ed seminary, was founded so early as the fourteenth cen-

tury, and though other colleges vrere instituted, which have
been suppressed during the last century, yet the communi-
ty were always ignorant and uneducated ; newspapers and
literary journals, those great vehicles of information and
knowledge, are even at this day little known ; and schuuls

for the general instruction of the people have not yet been
established to the extent necessary. Thirty thousand, it

has been computed, are the number at present attending

the various schools and seminaries in the kingdom. It has

now, however, been ascertained that in every well educat-

ed country one-ninth or one-tenth of the whole papulation

should be receiving education at one lime; and as the po-

• George Buchanan, our illustrious countryman, it may not be improper to state, was, in 1547, on the invitation of the King- of
Fortiigal, appointed a profissor in the college of Coimbra. In this situation he continued till 1549, when, having offended the rcli-

gious prejudices ami bigotry of tlie nation, he «as committed to prison, whence, at the end of eighteen months, he was removed, only

to be sent to a monastery. It was while in this letter confinement he began aud eflectgd his great work, a Latin version of the fsaJmy,
whicii in purity rivals the composition of the Augustan »ge,
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pulation of Portugal amounls to 3,600,000, and as 30,000

only are undergoing instruction, consequently no fewer

than eleven-twelfths of tlie people are totally deprived of

the means of education. The late revolution, and the va-

rious political events of the last fifteen years, have had a

very favourable effect on literature and education; the

Lancasterian system has been introduced, and very gene-

rally adopted, with great success; the number of new pub-

lications has increased ; literary societies have become

more spirited and ambitious; and newspapers and periodi-

cal works have become more common, and arc beginning

to circulate widely among the body of the people. Free-

dom of the press is not yet established ; but the censorship

of it has been taken from the clergy, and is now entrusted

to a committee of the privy council. This is an important

change, and freedom of discussion is allowed in the vari-

ous departments of literature and science ;
politics and

theology being the only subjects on which restrictions are

imposed.
Bui Portugal, though for the last three centuries she has

not been remarkable for intellectual eminence, was, during

the century previous to this time, probably the most dis-

tinguished nation in Europe in one department of science,

and in the branches subservient to it. In the annals of

navigation and discovery, Portugal will always occupy a

bright page, and it will even be recorded to her honour,

that she had the merit of removing one of the most formi-

dable barriers by which Europeans had been so long shut

out from a knowledge of a most important portion of the

globe. Portuguese scholars at this period studied with as-

siduity, geometry, astronomy, and geography, the sciences

on which navigation i:. founded; and, under the patronage

of Henry, Duke of Viseo (a prince who cultivated the

arts and sciences, then unknown, or despised by persons

of his rank) and of various members of the royal family,

they discovered not only the Madeira Islands, the Cape

Veid Islands, and the Azores, and explored the western

coast of Africa, but opened a way to the East by the Cape

of Good Hope, and discovered Brazil, in South America,

which last two events, so honourable to the Portuguese

character, and so important in the history of the world,

took place within seven years after the discovery of Ame-
rica by the illustrious Columbus. A farther account of

the naval achievements of the Portuguese will be given in

a subsequent part of this article ; and it need only be men-

tioned at present, that if to the enterprise of her own sub-

jects in the pursuit of discovery, Portugal had added that

of Columbus, who applied to her for protection and pa-

tronage, she would have earned to herself, in the depart-

ment which we are considering, a glory and a distinction

to which no other nation in the world could produce a pa-

rallel.

The religion of Portugal is the Roman Catholic, main-

tained to a degree of rigour and superstition elsewhere un-

known. Protestants, however, though not tolerated by

law, are connived at; liberty of conscience is virtually al-

lowed ; nor are even the Jews molested, unless they are

peculiarly obtrusive and troublesome. The inquisition,

which effectually checks a spirit of liberal inquiry and lite-

rary improvement, was established before the middle of

the sixteenth century, and continued in great activity till

lately, when by some regulation it was abolished. The
number of the clergy is usually great ; the parishes amount-

ing to 4271, the number of parish priests must be equally

great; while in Scotland, a country of nearly the same ex-

tent, they are not one-fourth of that number. The Portu-

guese priests, though not remarkable for vice and immo-
rality, are ignorant and poor, the wealth of the church be-

ing appropriated by the prelates and collective establish-

ments. The number of monasteries is 417, containing

14,000 monks; that of convents 130, containing 10,000
nuns. The secular clergy amount to above 22,000. There
are two archbishops and thirteen bishops ; the archbishop
of Lisbon is honoured with the title of patriarch, is a car-
dinal, and chaplain to the king. It may not be improper to

slate, that in the colonies the Roman Catholic is the esta-

blished religion, and exhibits the same features as in the
mother country. In consequence of the number of monas-
teries, and the rapacity of the dignified clergy, a large por-
tion of the best land in the kingdom is in the hands of the

church ; and is thus excluded from the enterprising efforts

of private individuals, and the cultivation to which i! might
otherwise be subjected. The court of Rome participates

largely in the ecclesiastical government, reserving to it-

self the confirmation of the prelates and the regulation of
the taxes payable by the church. Some improvements
have of late been made. The power of the clergy has been
much diminished; their number considerably lessened;

the inquisition, as just stated, abolished. The collision of
the Portuguese with the English during the peninsular war,
has inspired them with more enlightened and liberal views,

and has rendered them ambitious of rivalling the more re-

fined nations of Europe in literary attainments, and in civil

and religious liberty.

The revenue of Portugal is estimated at about four mil-

lions sterling ; an amount sufficiently limited, but fortu-

nately little encumbered by the burdens of the funding sys-

tem, the public debt not exceeding twelve millions. The
sources of this revenue are the customs, the excise, (to

which the clergy are subject,) the domains still belonging
to the crown, and a monopoly of the trade in tobacco, and
formerly of the precious stones of Brazil. The customs
are excessively productive; foreign merchandise pays
twenty-three /?fr cent, on importation, and fish from New-
foundland twenty-five. Fish taken in the neighbouring
seas and rivers pays twenty-seven /ler cent ; while the tax

upon land and cattle that are sold is ten J:er cent. The
king draws a considerable revenue from the several orders
of knighthood, of which he is grandmaster. He also gets

the money arising from indulgences, a small return made
him by the pope for the large sums his holiness draws out
of his dominions. The king, with whom rests the nomi-
nation of church dignitaries, reserves to himself a fourth
of their income. Some of these sources of royal income
are now, in consequence of the Revolution in 1820, either

much modified, or are virtually abolished.

With this limited revenue, Portugal cannot be expected
to possess a large military force. This force has, for the
last fifty or sixty years, been gradually increasing both in

number and respectability. " But at the beginning of the

war of 1762," we are told by Mr. Murphy, " the army was
in a most wretched state, scarcely amounting to ten thou-
sand men ; most of whom were peasants, embodied in haste,

without uniforms, without arms, asking charity; whilst

the officers served at the table of their colonels." And the
improvements that have since taken place, both in point

of discipline and numbers, have resulted chiefly from the
management and command having been put into the hands
of foreign generals. Before the late invasion of Portugal

by France, the land forces amounted to thirty thousand
men ; and the marine coinprised twenty sail of the line,

besides frigates, corvettes, and sloops. During the war,
resources were called forth which the nation never had
imagined it possessed ; and the Portuguese army, during
this eventful struggle, reciuited by British funds, and dis-

ciplined by British officers, became such as to vindicate the

former renown of their country. Troops, notorious before

for indolence, want of discipline, and fillhiness, became
cleanly in their persons and dress, skilful and active; and

bore no inconsiderable share in routing and expelling the
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invading armies, when tlieii' dearest piivilcges and tlicir

very existence as a nation were ihreatened. The spirit

and firmness exhibited at Uusaco, I'uentes, Albuera, Sala-

manca, will ever redound \o their honour, and show that

they want only discipline and experience to equal in cha-

racter British, French, or German troops. The large

standing army which Portugal now possesses, alTords proof

that she has availed herself of the advantages she enjoyed

under skilful commanders during the Peninsular war. But

since the court emigrated to Brazil, she has allowed her

navy to dwindle, insomuch that she has now fevr large

ships capable of warlike operations. Her naval force in-

deed is not estimated above fifteen frigates.

Owing to the revolution of 1820, to the counter-revo-

lution which has lately (1823) taken place, and to the con-

sequent unsettled state of the kingdom, it is impossible to

say what the present constitution is, or what may be the

result of the circumstances in which she is placed. In giv-

ing the history of the kingdom in a subsequent part of this

article, we shall briefly give an account of these revolutions;

and, under the present head, shall confine ourselves to an

expose of the constitution and govermnent, as they existed

previously to the year 1820, when the ancient regime was
abolished, and a democracy endeavoured to be established

in its stead. The former constitution was a hereditary

monarchy of the most absolute and despotical kind. The
people had no share in the direction of government, in

enacting of laws, or in the regulation of agriculture and

commerce. Every man was obliged to pay blind and
prompt obedience to whatever decrees and laws were pro-

mulgated by his sovereign, without even daring to give a

hint about the oppression under which he groaned. The
great boards or councils themselves, which carried on the

administration, had no check or even voice in the measures

that were adopted, but implicitly obeyed the orders of the

king. Portugal had formerly indeed its cortes or repre-

sentative body as in Spain; but till 1820, they had not been

assembled since 1697, and the legislative, as well as the

executive power was vested solely in the monarch. So
emphatically indeed was this the case, that the preamble
of every new law was in these wurds : " I, the king, in

virtue of my own certain knowledge, of my royal will and
pleasure, and of my full, supreme, and arbitrary power,

•which I hold only of God, and for which I am accountable

to no man on earth, do in consequence order and command,"
&c. The crown of Portugal was hereditary ; but " by the

fundamental laws," says the writer last quoted, " it is or-

dained that in case of the king's demise, without male
issue, he shall be succeeded by his next brother; but the

jnale issue of this brother shall not ascend the throne with-

out being previously elected king by the states. By the

same law, it is ordained that the succession in default of

male issue shall devolve on the female line, on condition

that the princess marry a Portuguese nobleman. The
husband in this case must not assume the title of king till

he shall have a male child by the queen. ^Vhcn in her
company he shall always take his place at her left hand ; and
he must never wear the roy. 1 crown." The administration
•was vested in four ministers and secretaries of state ; one was
president of the treasury, or at the head of the finance de-
partment ; another minister of the interior ; another of war
and foreign affairs; the fourth of the marine and the colo-

nies. There were five royal councils which judged with-
out appeal ; two for Europe, at Lisbon and Oporto ; two for

Brazil, at Bahia and Rio Janeiro ; and one for Asia at Goa.
Each province in Portugal has its separate governor ; each
city had Its own magistrates. The Portuguese laws have
been by various writers alternately praised and condemned ;

iut all authors agree that they have always been miserably

and partially administered. Tlie salaries of the judges
were so small, their love of money so strong, and the pro-
bability of escaping detection so certain, that bribery was
carried on here to a degree unknown elsewhere ; and any
crime, however vicious, might, with the help of a little

money, be committed with perfect impunity. This cha-
racter was applicable (and we fear is still applicable) both
to the superior and inferior judges, and the laws, therefore,
were and are uniformly administered in a way rather to
promote the purposes of oppression or judicial aggran-
disement than those of substantial justice. During the
levy of 1809, thousands, who ought to have entered the
army, were exempted by means of money ; while others,
lame and infirm, were obliged, from want of that powerful
inedium, to take up arms which they could not wield. On
the removal of the royal family to Brazil, the councils of
state attended him thither ; and the king was represented
by a regency ; the councils by committees.—The prisons
of the kingdom are in general in an uncomfortable state.
In Lisbon, for example, a number of the cells admit the
water of the Tagus, and at high water are regularly in-
undated (o the depth of ten or twelve inches.
The titles of the Portuguese rnonarch are numerous and

pompous—Don, King of Portugal and of the Algarves on
this side and on the other side of the sea in Africa, Lord
of Guinea, and of the conquest, navigation and commerce
of Ethiopia, Arabia, Persia, India, Brazil, Sec. The heir ap-
parent to the throne before the late revolution was Prince
of Brazil, while his oldest son was Prince of Beira. The
rest of the royal princes are called Infante. The sovereign
of this country, however, had originally the title of Sen-
hovia or Lord. The appellation of Don, so old as the
eighth century, and at first given only to kings and to
individuals belonging to the royal blood, is now assumed
by every nobleman and gentleman, and by all persons
holding posts of honour under the crown, though it cannot
be assumed without the authority of the sovereign. The
nobility, named Titulados, are of four classes, dukes,
marquises, counts, viscounts. The rank subordinate to
nobility is that of the gentlemen or Fidalgos, a class of
men that, even more than their superiors, pride themselves
on antiquity of descent, cherish feudal principles, and keep
the lower orders of the state in a condition of virtual ser-
vitude. There are three orders of knighthood ; the order
of St. Avis, whose origin is coeval witii the foundation of
the monarchy; the order of St. James, instituted soon after

the preceding; and the order of Christ, instituted in 1319
by King Deniz, after abolishing the order of Templars.
The knights of these orders enjoy great revenues, the
chief sources of which are ecclesiastical benefices in com-
7iiendam, a gross perversion so common in all popish
countries. Though these three orders are religious, the
knights are at liberty to form matrimonial connexions.
The Portuguese have ever been remarkable for a dis-

regard of antiquity, and for demolishing every edifice that

bore the marks of age, at a time when all the cultivated

nations of Europe were endeavouring to preserve witli

veneration every fragment of Greek or Roman genius.
In 1721, a royal edict was published, prohibiting, under
severe penalties, this barbarous and dilapidating disposi-

tion; but unfortunately it was not published till nearly all

the monuments of the former glory of the kingdom had
been buried in oblivion. History informs us of temples
dedicated to Minerva, to Venus, to Ceres, to the Sun and
Moon, Sec. with the temples and statues of Tiberius,

Trajan, Nero, Sec. ; but of these buildings not a vestige

remains. At Chaves, in the province of Entre Douro e
Minho, there were lately discovered the remains of a mag-
nificent aqueducij baths, cisterns, several pieces of colBmnsj

Q2
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capitals, and cornices of jasper, exquisitely worked. From
these it is not improbable that some splendid structures

once stood there. There is also a bridge leading over the

aivcr Tamego to Chaves, which we learn from an inscrip-

tion was built in the time of Trajan. It is still entire, and

is one of the most curious objects connected with the

antiquities of Portugal. The temple of Diana, the aque-

duct and castellum, in the city of Evora, built by Quintus

Sertorius, are deservedly ranked high among the relics of

Koman grandeur. This city was surrounded by a Roman
wall, which one of the Portuguese kings destroyed, in

order, as he pretended, to build a new one, which has not

yet been effected. Near the city of Braga are the relics

of various structures, of great antiquity ; among others a

temple, supposed to have been dedicated to Esculapius.

Very ancient coins also have been preserved: the most
ancient are supposed to be those of Q. Sertorius, who came
to Portugal about eighty-three years before the Christian

era. Coins of the different Roman emperors after this

date have been found from time to time ; but so implacable

a hatred do the Portuguese bear to every thing connected

with antiquity, that very few have been preserved; those

of gold and silver have been melted down; while those of

copper, having passed into the hands of tinkers, have been

converted to the most low and inglorious purposes. Nor,
though Roman remains are the most common and interest-

ing, are Moorish antiquities a-wanting ; for castles, for-

tresses, and churches, erected by that barbarous people,

may be traced in almost every town and village of the

kingdom. There are also various Moorish coins ; but they

are mostly of base metal and mean workmanship.
The early history of Portugal, like that of most -other

States, is involved in obscurity and fable; and though the

Portuguese writers lay claim to a regular descent from
Tubal, and to other honours which existed only in their

own imaginations, yet it is allowed l)y all impartial in-

quirers, that we have no authentic memorials of that king-

dom, prior to the time of Hamilcar, the famous Cartha-

ginian general. Nor even from this period, which is com-
paratively recent, have wc any regular accounts of its

history. All indeed we know with certainty is, that it

was conquered by Hamilcar; that it was the scene of

various military operations between the Romans and
Carthaginians, for the two subsequent centuries; and that

in the time of Augustus it was finally conquered by the

Romans, and constituted a Roman province. It remained
in this state during the first four centuries of the Christian

era ; but in the sixth, on the downfall of the Roman power,
it fell into the hands of the barbarians, who overran the

south of Europe, particularly the Goths and Vandals.
The Moors from the North of Africa, early in the eighth
century, having landed in Spain, extended their conquests
to Portugal, which continued in their possession till the

eleventh century. The Spaniards, having long struggled
to expel these infidels from their territories, and having
succeeded in driving them from the greater part of the
country, and in establishing the kingdom of Castile and
Leon, penetrated into Portugal, and conquered a part of it

from its barbarous invaders in the reign of Alphonso VI.
of Castile. This monarch having acquired great glory by
his expulsion of the Moors, Henry, grandson of the first

Duke of Normandy, anxious to share in this glory, passed
over into Spain, and entered the service of the Castilian

monarch. After signalizing his valour in various engage-
ments the king raised him to the highest military ho-
nours, and the better to attach so brave an officer to his
service, bestowed on him his natural daughter Theresa in

marriage, and, as her portion, such portions of Portugal as
were not in the hands of the Moors. This he governed

under the title of Earl or Count, till his death, which hap-
pened in 1112, in the seventy-seventh year of his age.
The name of Count Ileniy forms the first great authentic
era in the annals of Portugal. And he seems to have
been worthy of the success and honours he experienced.
On his death-bed he is said to have recommended to his

son and successor to protect and propagate the Christian
faith ; to treat his subjects as his children; to grant them
equitable laws, and to cause them to be impartially ad-

ministered.

Alphonso, who succeeded him, being under age, the
kingdom during his minority was governed by the queen-
mother, assisted by two able ministers. During this

minority, those jealousies and hostile operations which
have ever since obtained beiweeii the Spanish and Por-
tuguese monarchies first appealed. Alphonso, however,
when he came of age, made peace with the king of Casiile
and Leon; and although the latter afterwards entered the
Portuguese territories, and was preparing to to nmit great
devastations, a reconciliation was again effected on the
intercession of the pope's legale, all places and prisoners

on either side having been d( livered up. The queeii-

mother, however, was of a disposition incapable of remain-
ing long in peace. Af'er she iiad made a treaty with her
for -ign enemies, a quarrel took place between her and her
own son, which having terminated in a civil war, not only
were her troops completely defeated, but herself was made
prisoner ; in which situation she continued during th©
remainder of her life.

Alphnnso had not long gained uncontrolled possession
of his dominions, when they were attempted to be overrun
by the Moors. He was not, however, slow in opposing
them. And a general engagement (1139) having taken
place on the plains of Ourique, on the banks of the Tagus,
the infidel army was overthrown with tremendous slaughter

:

an event which not only redounded to the honour of Al-
phonso, but which laid the foundation of the Portuguese
monarchy. Alphonso was proclaimed king by his soldiers

on the field of battle ; a title which he enjoyed till his death,

and which was for generations retained by his descendants.

At a subsequent period he caused himself, with great

ceremony, to be chosen and crowned king before an
assembly of the states, on which occasion he solemnly re-

nounced all dependence on the crown of Spain, declaring,

that if any of his successors should consent to do homage
or pay tribute to that power, he was unworthy of possessing

the kingdom of Portugal. But though Alphonso had attain-

ed to this dignity, he did not allow himself to enjoy it in inglo-

rious tranquillity. VViiile he made several unsuccessful

irruptions into the territories of the king of Castile, (who
had now assumed the title of emperor of Spain,) he at the
same time continued with unabated ardour to extirpate

the Moors, who still were in possession of a great portion

of his dominions. Lisbon being in their hands, he reduced
it by means of a fleet of adventurers, French, English,
Flemings, who, in their way to the Holy Land, anchored
at the mouth of the Tagus, whose assistance he requested
and obtained in a cause not entirely foreign to that in

which they were embarked. He made many successful

expeditions against the Moors, and became master of four
of the six provinces of which Portugal now consists. He
died in 1185, celebrated for courage, patriotism, and for hi»
love and patronage of learned men.

His son Sancho, who succeeded him, was worthy of his
distinguished predecessor. Though, before his accession,

he had been remarkable for a restless and warlike disposi-

tion, he had no sooner obtained possession of the throne
than he became a lover of peace, and began, with great

assiduity, to repair or rebuild the cities that had suffered
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by ihe late wars, and to make what compensation he could

for ihe injuries and losses his subjects had sustained.

Bui (hough thus patihcally inclined, tiie slate of the nation

did not perniil him lo remain long in peace. The Moors
9I1II infesied the soulhcrn pans of his dominions, over

whom he obtained several signal victories. He added

considerably to the extent ot his territories; and, at an

advanced age, he died with the reputation of the best

sovereign itiai had ever filled the throne of Portugal.

For some time after his death, no event of importance

•ccurs in the Foviuguese annals. In the thirteenth cen-

tury, the Moors were expelled by Alphonso 111. from Al-

garve and llie south of the kingdom ; and, in the subsequent

century, the Portuguese made occasional descents on the

coast of Africa with various success. But the wars against

the Moors were unhappily succeeded by hosiilitics with

the Kings of Castile, which have engendered such implaca-

ble lialred between the two nations. The reign ol Deniz,

(an enlightened and patriotic prince, who is justly denomi-
naicd the father of his country,) notwithstanding some
©ccasional treaties of peace, may be regarded as almost

one continued series oi warfare with the Casiiliuns. But
at length, in the reign of John I. hosiiliues between these

two nations were carried on, if possible, with greater

vigour and animosity. The king of Castile, having laid

pretensions to the crown of Portugal, invaded that kingdom
at the head of the whole forces of his dominions. Having
entered the province of Alentejo, and besieged the town

of Elvas without effect, he found it necessary to retire into

his own territories, determined, however, to invade Portu-

gal a second time, and lay waste the whole country. But
the second expedition was not more successful than the

first. He was completely defeated; and John was thus

firmly established on the throne of Portugal. The Cas-

tihans consented to a truce of three years, which was
afterwards improved into a lasting; peace.

But the fame of John is not confined to his victories

aver the Castilians, or to successful expeditions made by

himself in person into the Moorish territories. These,
though they show him to h<.ve been a man of talenta and
courage, are noi the events by which he is best known to

posterity. With his name the history of navigation and
the progress of discovery are inseparably connected : a

department of enterprise and skill in which Portugal has

gained almost unrivalled distinction. At the period at

which we are arrived, the art of navigation was still very

imperfect. " Though Africa," says Dr Robertson, " lay

so near to Portugal, and the fertility of the countries

already known on that continent invited men to explore

it more fully, the Portuguese had not ventured to sail be-

yond Cape J\toii. That promontory, as its name imports,

was htttieno considered as a boundary which could not

T»e passed. But the nations of Europe had now acquired

as much knowledge as emboldened them to disregara the

prejudices and to correct the errors of their ancestors.

The long reign of ignorance, the constant enemy of every
eurious inquiry, and of every new undertaking, was ap-

proaching to its period. The light of science began to

dawn. The works of the ancient Greeks and Romans
began to be read with admiration and profit. The sciences
cultivated by the Arabians were introduced into Europe
by the Moors settled in Spain and Portugal, and by the

Jews, who were very numerous in both these kingdoms.

Geometry, astronomy, and geography, the sciences on
which the art of navigation is founded, became objects of
stu ious attention. The memory of the discoveries made
by the ancients was revived, and the progress of their

navigation and commerce began to be traced. Some of
the causes (particularly the inquisition) which have ob-
structed the cultivation of science in Portugal during this

century and the last, did not exist, or did not operate in

the same manner in the fifteenth century ; and ihe Portu-
guese, at that period, seem to have kept pace with the
nations on this side the Alps in literary pursuits." (//is-

tory of America, hofjV. i.) Such were the circumstances of
the age when King John, urged partly by ambitious mo-
tives, and partly instigated to the measure in order to find

employment for the restless spirit of his subjects, fitted out
two armaments, the one destined to attack the Moors set-

tled on the coast of Africa, the other, consisting only of a
few vessels, appointed to sail along the western shore of
Africa bounded by the Atlantic Ocean, and to discover the

unknown countries situated there. The expedition against

the Moors ended successfully; while, what was still more
important, the vessels sent on the discovery doubled that

formidable cape which had terminated the progress of

former navigators, and proceeded 160 miles beyond it, to

Cape Bojador. " As its rocky cliffs," says the historian

just quoted, " which stretched a considerable way into the

Atlantic, appeared more dreadful than the promontory
they had passed, the Portuguese commanders durst not

attempt to sail round it, but returned to Lisbon, more
satisfied with having advanced so far, than ashamed of

having ventured no farther."

Inconsiderable as this voyage was, it Increased the pas-

sion for discovery which began to arise. Nor was Portu-
gal deficient in men of talents and enterprise, capable of
giving it a proper impulse and direction. Not only was
John himself anxious to patronise and forward any plan
which had for its object the progress of discovery, but
Prince Henry, his fourth son, was, from his great talents

and ardent enthusiasm, peculiarly formed for espousing a
cause which mighfprove not only beneficial, but splendid

and honourable. He had cultivated, according to Dr.
Robertson, the arts and sciences, which were then un-
known and despised by persons of his rank. He had
applied, with peculiar fondness, to the study of geography,
and had acquired such knowledge of the habitable globe,

as discovered the great probability of finding new and
opulent countries by sailing along the coast of Africa.

Under such distinguished patronage, an impulse was
given to the spirit of discovery unknown before, and which
was attended with the most brilliant results. Not only

were the islands Porto Sancto, Madeira, Cape de Verd
and the Azores, discovered and taken possession of,* but,

ere long, the western coast of Africa was traced, and Bar-

tholomew Diaz had descried that lofty promontory which
bounds this great continent on the south ;—which the dis-

coverer himself denominated the Stormy Cape, hut to

which the king, his master, as he now entertained no

doubts of having found the long desired route to India,

gave a name more inviiing, and of better omen, the Cape
of Good Hope. These great events had taken place dur-

ing the successive reigns of John, Edward, Alphonso V.
and John II.; and, in the reign of Emanuel, the next mo-
narch, Vasco dc Gama, a man of noble birth, possessed of

• The Canary Islands had been discovered so early as 1402, by Bethencourt, chamberlain to the kinpof France. It has been asserted

that tliese Islands, and various others, said to be discovered by the Portuguese, were not unknown to the Genoese and Venetian naviga-

tors m tlie fourteenth century; but that, as they were not coioniied, they were neglected and forgotten. What truth may be in this

opinion, it is now too late to ascertain.
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virtue, prudence, and courage, was despatched by his

sovereign, with three vessels, to follow the route which

Diaz had pursued, and, if possible, to double that promon-

tory, which was justly regarded as opening a way to the

"East. After struggling for four months with contrary

winds, Gama, during an interval of calm weather, accom-

plished the object for which he had set out. After

doubling that formidable cape, he directed his course to-

Avards the north-east, along the African continent. He
landed at Melinda, on the Zanquebar coast, and afterwards

crossed the Indian ocean, he arrived at Calecut, on the

coast of Malabar. And having obtained not only some

commodities peculiar to that place, but many rich produc-

tions of the eastern parts of India, he returned to Portu-

gal by the same route, and landed at Lisbon in September,

1499, two years, two montiis, and five days, from the time

he had left that port, and after having performed a voyage,

the longest as well as the most difficult that had yet been

accomplished. In about a year after this date, Cabral

discovered that extensive country in South America, now

known by the name of Brazil, and which till lately formed

passed by persons in similar situations. And their mea-
sures were not only planned in wisdom, but carried into

effect with the greatest activity. In twenty-four years

after the voyage of Gama, the Portuguese had rendered

themselves masters of Malacca, which was the centre of

the trade of the East. They had also formed settlements

at Goa and Diu, by which they engrossed the trade of the

Malabar coast. In every part of India they were received

with respect; in some they had absolute command; and
they thus rapidly diverted from its ancient channels the

commerce of India, and were also enabled to import into

Europe the various productions peculiar to that country iw

greater abundance than had hitherto been effected. The
Venitians now felt that decrease of their Indian trade

which they had dreaded. This state of things they were
resolved to counteract. And, sensible that their own naval

force was inadequate to the task, they incited the Sultan

of the Mamelukes to fit out a fleet to attack those unex-
pected invaders of a monopoly of which he and they had
long enjoyed undisturbed possession. But the Portuguese
were not unprepared to defend themselves. The formi-

so important a portion of the territories of the kings of dable squadron sent out agamst them they encountered

Portugal This great progress in navigation, and in the with matchless courage, entirely defeated it, and became

discovery of unknown regions, of which we have given more thoroughly masters of the Indian Ocean than be-

but a brief sketch, was accomplished ere the termination fore. Year after year, they extended iheir connexion with

of the fifteenth century; and the two last important voy- the East, till they established there a commercial empire

ages, those of De Gama and Cabral, were performed five of great opulence and extent. And Emanuel, who laid

and seven years respectively from the time when the New the foundation of it, had the satisfaction ol living to see it
-and seven years respectively 1

World v/as discovered by the illustrious Columbus. In

the history of navigation Portugal holds an eminent place,

both from the number, the early date, and the magnifi-

cence of her discoveries ; and, as previously mentioned,

the only circumstance which prevents her being entirely

unrivalled in this great department, is her refusing, though

urgently solicited, to patronise and promote that bold

almost completed. Every part of Europe was supplied

by the Portuguese with the productions of the East ; and

this quarter of the globe had now little or no intercourse

with India, except by the Cape of Good Hope.
Emanuel, who died in 15 22, crowned with years and

glory, was succeeded by his son John III. a prince who
extended his acquisitions in India, colonized the Brazils,

and effected some salutary improvements at home. Butvoyage of discovery meditated by Columbus, which was,

at a subsequent period, undertaken under the auspices of the praise, to which in other respects he is entitled, is

Spain, and which, contrary to the expectation of the Por- much qualified, if not entirely annulled, by his introduc-
Sp ....
tuguese, forms the greatest achievement in the history of

the art to which it belongs. Nor was Columbus the only

distinguished person in this department that Portugal

overlooked. Magellan, a Portuguese, and the first that

circumnavigated the globe, was also denied patronage and

encouragement in his native country; and having in con-

sequence applied to Charles V. of Spain, that monarch

did himself honour by taking him under his protection,

and assisting in promoting his bold and interesting

design.

The successful voyages of the Portuguese were soon

celebrated throughout Europe, and excited the deepest

interest.* With some, they roused a spirit of emulation ;

tion of the inquisition : an event to which, in no mean
degree, the rapid subsequent decline of the Portuguese
monarchy is to be attributed. From this date, the Portu-

guese annals are distinguished by nothing that is great or

splendid. Sebastian, who succeeded John (1537) was,

partly from natural dispositions, and in part from a defect

in his education, remarkable for rashness, obstinacy, and
want of discrimination. Wishing to distinguish himself

in a war against the infidels, he undertook two crusades

into Barbary. For this purpose, he levied large armies,

he induced the principal nobility to rally round his stand-

ard, neglected all domestic and internal improvements,

and thus sacrificed the true interests and hopes of his

but the Venitians, with the quick-sighted discernment of kingdom to personal vanity, and the meanest ambition

merchants, early foresaw, and feared that it would prove

the ruin of that lucrative branch of commerce with the

East, which had contributed so largely to enrich and ag-

grandise them. Nor were their fears ill founded. The
Portuguese did not fail immediately to avail themselves of

the route they had discovered to India. The wisdom and

prudence of King Emanuel were not more conspicuous in

the vigorous and judicious measures adopted at home for

monopolizing the commerce of that opulent region, than

in his nomination of officers to take the supreme command
in Asia; men who, for military and political sagacity, for

integrity and love of country, have certainly not been sur-

And continuing inflexible in his purpose, in opposition to

the importunities of his allies and more judicious subjects,

he left Lisbon (1578) with a formidable fleet, and having

landed in Barbary, was met by Muley Moloch, the Moorish

king, and defeated with incredible slaughter, himself slain,

and his army either cut off or taken prisoners. By this

signal defeat, the kingdom was at once exhausted of men,

money, and reputation, and placed in circumstances to be-

come an easy prey to the ambition or rapacity of any state

that might wish to make the attempt. Cardinal Henry,

who succeeded Sebastian, only reigned two years; and

the male line of the royal family having become extinct,

• The voyage of Gama forms the subject of the Lusiad, the celebrated epic poem of Camoens, published about the middle of the six-

teenth century. Who can cease to regret, that Columbus, a much more interesting and iUustnous character, was allowed to be laid in

the grave " uuhonoured and unsung i"
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and the kingdom being completely devoid of resources for

self-defence, Philip II. the celebrated king of Spain, soon

succeeded in adding it to his paternal dominions, though

various attempts were made by the people to retain their

independence, and though Elizabeth, queen of England,

fitted out a fleet to drive Philip from the territories he had

so unjustly seized. The Spanish monarch, however, hav-

ing, in opposition to every obstacle, firmly seated himself

on the throne of Portugal, granted his new subjects a form

of government and laws, in their spirit and tendency suf-

ficiently enlightened, but which were afterwards perverted

by him and his successors to the great prejudice of Por-

tugal, which they evidently wished to mould at length into

the character and circumstances of a province of Spain.

In this situation Portugal long remained in a state of com-
plete subjection and humiliation at home, and exposed in

her colonies, both in India and Brazil, to the inroads of

the Dutch, at that time the most enterprising naval power
of Europe. This state of things, however, was at length

to have an end. Portugal had all along submitted with

reluctance to a foreign yoke; the Spanish monarchs
showed themselves unworthy of their new acquisition, by
the illiberal and tyrannical policy they adopted ; and the

Portuguese, roused at length by many injuries, and a na-

tive love of liberty, made a successful insurrection in

1640, expelled the Spaniards from their territories, and
conferred the crown on the Duke of Braganza, a descend-

ant by the female line of the royal family. This revolu-

tion, which forms so important an era in Portuguese his-

tory, being the almost unanimous voice of the nation, was
attended with little or no effusion of blood. Nor were all

the attempts of the king of Spain able to regain posses-
sion. A fierce war between the two kingdoms raged for

many years. Portugal gained several distinguished vic-

tories; and at length, in 1668, hostilities were terminated
in favour of Portuguese independence, through the inter-

position of Charles II. king of England, who had married
a princess of Portugal. For a full and interesting account
of this revolution, and the events connected with it, the
reader may consult Hist. desRiv. de Portugal, p^r VGHot.
Alphonso was successor to the duke of Braganza, who

had reigned under the title of John IV. Alphonso being of
a weak constitution, of great imbecility of mind, ill edu-
cated, and addicted to mean company and low pleasures,

bis mother endeavoured, by every artifice and intrigue, to

get him deprived of the crown, wliieh she meant to place
on the head of his younger brother Don Peter. This she
was unable to accomplish: but after her death, Alphonso,
from various circumstances, was compelled to sign a re-

signation of the kingdom, and his brother was declared
regent, and invested with all the powers of royalty. Al-
phonso's wife having transferred her affections to Don Peter,

a circumstance which had led her to induce her husband to

?ubmit to the resignation

—

their marriage having been de-
clared null by the chapter of Lisbon, and the regent hav-
ing gained a papal dispensation, and the consent of the
stales, married the lady who had been his brother's wife.

On the death of Alphonso, the regent succeeded by the
title of Peter II. Peter, having died in 1706, was suc-
ceeded by his son John V. In 1750, on the death of John,
Don Joseph ascended the throne, a prince whose reign,
thouph not distinguished for any thing enterprising or he-
roic, is probably one of the most memorable, but most
revolting periods in Portuguese history. It is deeply
stained with domestic blood, and rendered odious by the
most shocking cruelty. In 1758, the king was attacked by
assassins, and narrowly escaped with his life. The fami-
lies of Aveira and Tavora, in consequence of an accusa-
tion (afterwards proved to be unfounded) exhibited against

them, of having conspired against his majesty's lifi-,

were cruelly destroyed by torture. On various pretences
execution succeeded execution, with awful rapidity. An
earthquake overwhelmed the city of Lisbon, and shook
the whole kingdom to its centre. A famine tlireatcned to
accomplish what this visitation had left undone. And in
addition to these and similar calamities, the Portuguese
dominions were invaded by Spain with a powerful army;
their capital threatened; their prince almost determined
to save himself by flight; evils from which they could not
have been saved, had not England interposed to bring
about a peace, which was concluded in 1763. During this
reign the management of public aflairs was in the hands
of the celebrated marquis de Pombal, a minister of un-
bounded authority, which he not unfrequently directed to
the most cruel and arbitrary proceedings, and whose re-
moval from office, in the subsequent reign, excited joy
throughout all ranks of the community.

Joseph, who died in 1777, having left no sons, was suc-
ceeded by his daughter Mary, whom he had married, by dis-

pensation from the pope, to Don Peter, her uncle, with a
view of preventing the crown from fiilling into a foreign
family. The queen having fallen into a state of religious
melancholy, the prince of Brazil published an edict (1792)
declaring that as his mother, from her unhappy situation,

was incapable of managing the affairs of goverment, he
would place his signature to public papers, till the return
of her health, but that no other change should take place
in consequence of her indisposition. From this unhappy
state she was doomed never to recover. She attained, how-
ever, to very advanced years, and at her death was succeeded
by her son, the present reigning monarch. In the beginning
of the late war with France, Portugal took a feeble part con-
junctly with England and Spain; but after Spain had made
peace with France, a war took place between the former
country and Portugal, which, however, was productive ot

no very important events, and which was terminated by
treaty in 1801. On the rupture of the peace of Amiens,
and the renewal of the French war, Portugal remained for

some time neutral; but having, at length, determined in

favour of France, she advanced, from time to time, large
sums of money to that power, and at last went so far as to

order her ports to be shut against the ships of war and
merchant vessels of England. She now found herself

placed in peculiar and extremely dangerous circumstances
—virtually at war with great Britain, a power with which
she had for centuries been intimately connected, whose
friendship had ofien averted from her impending ruin, and
from whose hostility she had every thing to dread—and
leagued with France, her ancient enemy, in whom she
could place no confidence, and whose armies, having in-

vaded Spain, were rapidly advancing to Lisbon, to possess
or to destroy it. In such circumstances the government
hesitated long what steps to adopt. Distrustful of Bo-
naparte, expecting no assistance from any foreign power,
and aware that the internal resources of the nation were
inadequate to its defence, ilie royal family of Braganza
abandoned a kingdom which they could not defend, and
emigrated to Brazil. In November, 1807, they sailed from
the Tagus, in a fleet of eight sail of the line, carrying
with them about 18,000 Portuguese subjects, including

many persons of distinction. And from this period, Rio
de Janeiro, the capital of Brazil, may be regarded as the

seat of the Portuguese government. On the removal of
the royal family the councils of state attended them; and
the king was represented in Lisbon by a regency, and the
councils by committees; and no other important altera-

tion took place in consequence of the departure of the

court to the Brazilian colony.
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Nor were the views of the king of Portugal, in regard

to the views of Bonaparte, unfounded. The French im-

rnedialely took possession of Lisbon, and the administra

lion of the new government was conferred on Juni>l, now
dignified with the title of duke of Abranles. They were

not, however, allowed long to retain possession of the

Portuguese territories. England, having resolved to assist

Spain and Portugal in their resistance to French usurpa-

tion, despatched an army to the latter country, and having

defeated the enemy at Vimeira, compelled them to evacu-

ate Portugal, by the convention of Cinlra. Portugal, how-
ever, was not yet freed from foreign ag^resbion. The in-

vading armies of France having met wuh considerable

success in Spain, having taken Madrid, and forced Sir

John Moore to make a precipitate retreat from the penin-

sula, Portugal was again attempted to be overrun and
subdued. Three arinies were collected on its frontiers,

one under marshal Soult, in Gallicia, another under gene-

ral Lapisse, at Salamanca, and a third on the banks of the

Tagus, under marshal Victor. Had these armies been
concentrated, and placed under the management of one
commander, the object the French had in view, notwith-

standing the bravery of the Portuguese and the English

forces, must soon have been realised, and Portugal have
fallen a prey to her ambitious and unprincipled inva-

ders. These armies, however, being thus disunited,

—

fearing to be severally committed, and not knowing the

views and operations of each other,—lost the precious mo-
ment for action, in suspense, inactivity, or petty move-
ments. Soult, indeed, having entered Portugal on the

north, look Chaves and Oporto, with great slaughter, and
gained several important advantages. Victor and Lapisse,

having, at length, united their forces, had forced the pas-

sage of the Tagus, and were making rapid advances
towards Lisbon. But this success was but of short dura-

tion. Chaves and Oporto were soon recaptured. A deci-

sive victory was gained over Soult on the banks of the

Douro, attended with the loss of the greater part of his

army : and abandoning all his artillery and wheel-carriages,

he was himself obliged to flee beyond the frontiers of the

kingdom, whither he was soon followed by Victor and La-
pisse, without having accomplished any thing, either to

undermine in any degree the resources of Portugal, or afford

them the hopeof greater success by a subsequent invasion.

Another attempt, however, the French yet resolved to

make. Massena entered (1810) Portugal, with an army
of 72,000 men, which could be opposed only by about
50,000, one half of which number was composed of young
Portuguese levies, devoid of skill or experience. Almeida
was besieged and taken ; Coimbra fell without opposition ;

and the enemy was thus advancing, with great rapidity, to

the capital. But the British and Portuguese armies were not

in the mean time inactive. The route by which Massena
meant to force his way to the capital, having become ap-
parent, the rival commander placed his forces in such po-
sitions as were most likely to frustrate his intentions; all

roads that might favour his progress were destroyed; can-

non were planted on the most inaccessible parts, to harass

his march ; and the inabitants of a district of nearly 2000
square miles, on the banks of the Tagus, in the neigh-
bourhood of Lisbon, where this defensive position was ta-

ken up, were directed to retire, with what of their sub-
stance they could convey, and to destroy what could not
be removed, so that no support might be afforded the army
•f the enemy. And these precautionary steps were attend-

ed with complete success. So soon as the French general
came within sight of the formidable works by which he was
to be opposed, he made an instant halt, struck with dismay
and astonishment; and having rem|ined without any move-

men for a month, (during which time he was much ha-
rassed by the irregular Portuguese troops,) he retrograded
towards Santarem. He was followt^d by the British to

Carlaxo, where the two armies reniained in sight of each
other, for nearly five months, without coming to any deci-
sive engagement. The English, in the mean time, received
abundant supplies of provisions from Lisbon; while the
French, after having exhausted the country in their rear,

were experiencing scarcity and famine to such a degree,
that their ranks were rapidly thinning with hunger. From
this circumstance, and with a loss of 30,000 men, they were
obliged to retreat ingloriously to Spain, in a stale of the most
squalid and ghastly wretchedness. Nor was the condition

of those Portuguese less miserable, who, driven from their

homes, had retired into the woods or mountains, where
they were doomed to spend the winter months, without
shelter, in the open air, subsisting merely on roots and
herbs. Many of them died in consequence of their suffer-

ings; while those who survived returned to their desolatei

homes, with bodies emaciated from hunger, and with in-

tellects impaired by the fears and the miseries of their un-

happy and perilous situation. The French, having received

some reinforcements at Salamanca, returned again to Por-

tugal, to prevent Almeida from falling; into the hands of

the British; but having completely failed in the attempt,

they found it necessary soon to retreat—and with this ex-

pedition the rcene of war closed in Portugal ; for though
some portions of the frontier districts were afterwards in-

cluded in the theatre of hostilities, yet the subsequent events

belong rather to the history of Spain than of Portugal, to

which article we refer our readers for a more ample ana-

lysis of this interesting subject.

Though Portugal, after the battle of Waterloo, and the

dissolution of the government of Bonaparte, enjoyed ex-

ternal peace, the state of the country was by no means
tranquil. Symptoms of dissatisfaction, indeed, soon be-

came manifest. The absence of the court, the little influ-

ence enjoyed by the regency, the urgent calls for money
from the provinces, a large standing army, and its com-
mand, in a great degree, continued in foreign hands, formed
the most powerful circumstances that led to the convul-

sions that were soon to ensue. Portugal felt that the order

of nature was inverted, and that the parent state had be-

come a dependant on her own colony Conspiracy was first

manifested in the army. Ten thousand men, having been
ordered to embark for Brazil, revolted, and showed so

much determination, that the regency was compelled to

yield to their wishes. This was the first step in a revolu-

tion, which, in 1820, gave to Portugal a new aspect, and
which, much to the honour of the inhabitants, was effected

without bloodshed. This revolutionary spirit next manifest-

ed itself in Oporto, in a regiment under the command of Se-

pulveda, a native general, who was supported by the other

officers, and, as is supposed, by the civil authorities in the

city. A provincial junto of thirteen members were imme-
diately chosen. As Sepulveda advanced towards Lisbon,

the number of the insurgents rapidly increased, and the

junto of Oporto followed him and held their sittings. The
regency, in the mean time, acted with great indecision.

On the 29th of August they published a proclamation, de-

nouncing the transaction that had taken place at Oporto, and
calling on all ranks to oppose the progress of the rebels ; and
in three days afterwards issued another, in which they direct-

ed the assembling of the Cortes, according to the ancient

constitution. An event, meanwhile, occurred, which totally

frustrated the plan projected by the regency. It had been
usual to cflebrate, on the 15th of September, the deli-

verance of Portugal from the French invaders; but owing

to the convulsed sutc of public affairs, the regency thought
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it 'dangerous to assemble such a concourse of people as

USUiiUy niei on ihat day. The army, however, instigated

by the native officers, resolved not to omit the ceremony,

but paraded the streets without orders; and, ere they sepa-

rated, deposed the government, and nominated a tempo-
rary council to administer the atl'airs of the nation. The
junto ot Oporto, and this council, however, entertained

difteitnt sentiments respecting the changes that ought to

be adopted. The lormer, in the first place, gained the as-

cendancy, and voted the adoption of the Spanish constitu-

tion, as settled by the revolution whicii had recently taken

place in that kingdom. But this ascendancy was but of

short duration. The rival party, owing to a change in the

views ot Texeira, who commanded the troops, were soon

put in possession of power; and by them the cortes was
convoked, and the bpanish constitution voted so far only

as it should correspond with the circumstances of Portu-

gal. Eveiy 30,000 mhabitants were to send a representative,

and the cones, thus constituted, was found to contain very

few individuals ot wealth or family, or even of talents.

The Assembly, however, assumed all power, uniting

in themselves, the judicial, the executive, and legislative

authority. They commenced framing a constitution, and
a code of laws ; and while they thus were employed in pro-

moting the best interests of the nation, they seemed to

enjoy the affections and confidence of the people. This,

however, was not the case; for, when they had almost suc-

ceeded in establishing the constitution and administration

of the kingdom on the most liberal and enlightened prin-

ciples, all their operations were superseded, and their au-

thoriiy destroyed b; a counter revoluti n. The revolution

of ia20, indeed, was too fundamental, too far removed
from the previous order of things, to be permanent. A
very libeial system of government cannot be expected to

exist in a couiury where the priesthood enjoy such over-

whelming revenues and power as in Portugal, and where
this order, the military, and the officers of slate, comprise

a fifth of the male population. The counter revoluiion,

therefore, which took place in 1823, and which, like that

of 1820, was achieved by the military, was effected with a

facility which evinces that the liberal institutions, which
the Cortes had established, had little or no hold on the af-

fectio s of the great mass of the people. This change,
however, was owing, not more to the prejudices and sym-
pathies of the nation reverting to the dynasty under which
they had been educated, than to the personal character of

the monarch, a moderate and humane prince, who had re-

turned from Brazil in 1820, to endeavour, by his presence,

to counteract the innovations which were then introduced.

The revolution of 1823 was also accomplished without

bloodshed; in every pan of the kingdom, it was brought

about by the intervention of the military, but without the

least appearance of violence or hesitation; and yet so

rapidly was the measure effected, that, though the first

steps in it were taken on the 29lh of May, John made his

public entry into Lisbon on the 5th of June, as the abso-

lu'e and uncontrollable head of the new constitution.

While a very small portion of the spirit of the govern-
ment, as established by the Cortes, is allowed to remain,
the "present dynasty is nearly the same as that which ob-

tained previously to l^O. It is. indeed, an absolute des-

potism,—and is attended by that instability, and those evils

by which despotism is every where characterised. The
liberty of the press, an engine inconsistent with despotism,

is abolished; and foreign newspapers, and all foreign pub-
lications relative to Portugal, are strictly prohibited from
entering the kingdom. Assassinations are frequent; and
distrust on the part of the court, and dissatisfaction on the

part of the people prevail to a degree that indicates that

Vol. XVI.—Part I.

Portugal is far from being in a happy or settled state, and
that ere long it may become the theatre of convulsions
more important and more sanguinary than those that have
recently occurred.

Bui the king of Portugal, while he has thus got himself
replaced at the head of the despotism of the mother coun-
try, has lost the extensive and opulent colony of Brazil.
Don Pedro, his oldest son, was left as regent when the king
and his family removed from hence to Europe, in 1820;
but no sooner were the Brazilians left to themselves, than,
with the regent at their head, they threw off the Portu-
guese yoke, and declared their independence. It was sup-
posed they had revolted merely on account of the convul-
sions that had taken place in the mother country ; and
that, on the reeslablishment of the legitimate regime in

1823, they would return to their allegiance. The king
accordingly, in September of the year last mentioned, des-
patched an embassy to Brazil, in order to accomplish this

end. But the Brazilians never contemplated such a re-

sult ; and, when the object of the mission was understood,
the persons composing it were not allowed to come on
shore, nor were the letters from the king to his son per-
mitled to be received. In vain John held out promises
and threats. To all his overtures of reconciliation it was
firmly answered that " the independence of Biazd was the
natural result of events which could not be controlled,

and of the firm determination of the inhabitants to throw
off the yoke of the mother country." And, accordingly,

the independence of this vast and fertile region seems now
to be completely established. Portugal does not possess a
single fortress or fool of land in the whole territory. After
considerable deliberation, and some misunderstanding be-

tween Pedro and the legislative assembly, which was es-

tablished at the commencement of their independence, and
which, at length, he forcibly dissolved, a new constitution

has been founded, borrowed from England and the United
States. It consists of a monarchy, a senate, and a house of

representatives. The I 1th of December, 1823, was the

dale of its promulgation, which will form an era in the

Brazilian annals. Don Pedro is the reigning monarch, un-

der the title of Emperor. The crown is declared heredi-

tary ; and when the family of 'he present emperor is ex-

tinct, the legislature io to choose a new dynasty. The se-

nators are elected for life; and as there is no hereditary

aristocracy, two-thirds of them are to be elected by the

nation, the remainder by the king. The house of repre-

sentatives is quadrennial. The members receive pay.

They vacate their seals in being chosen to offices, but they

may be reelected. The elective franchise is extended to

all free Brazilian subjects, possessed of the moderate pro-

perty of 200 miirees (50/.) a year. The Roman Catholic

is the established religion; but all others are tolerated, on
the condition that they are not to be permitted temple or

external worship. The foreign commerce of Brazil, with

few or no restrictions, is open to all powers except the

Portuguese, who are denied every connexion with this new
empire. All the natives of Portugal, who would not re-

cognise the new order of things, were prohibited to remain,

under the greatest penalties.

See Resendii ylntitjuitates Luaitaniae, 12mo. 1600;

Lasitau's History of the Portuguese Discoveries and Con-

quests., 2 vols. 4to. Paris, 1733; Vertot's Hist, des Revo-

lutions de Portugal; Rcichard's Guide des Voyageurs,

3 vols. 8vo Weimar, 1805 ; Link'k Travels in Portugal,

translated from the original German, by Hinckley; Mur-
phy's State of Society in Portugal; and Travels in Portu-

gal, by ihe same author; Accounts of Portugal, by Dr.

Halliday, General Dumouricr, and others; Jones* War in

Portugal. But particularly Essai Statistiquc sur ie Roy-.
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aumfi de Portugal et d'Algarve, par Adrien Balbi, 2 vols.

8vo. Paris, 1823. This is one of the most minute and best

written statistical accounts that have appeared. See also in

this work, the articles Spain, Lisbon, Brazil, (t. m.)

POSEN, or PosNA, the capital of Russian Poland, is si-

tuated at the confluence of liie Wartha and the Prozna.

The town is, upon the whole, regular, and is encircled

with a mound and ditch. The principal public buildings

are, the cathedral, the council-house, the principal guard-

house, the ci-devant Jesuits'coUege, a theatre, a gymnasium,

a college for rearing teachers, and a school for midwifery,

several churches and convents, and the episcopal palace,

which is a fine structure. The castle stands on an island

in the Wartha. The principal manufactures are linen

goods, leather, watches, and fire-arms ; and corn, wool, and

limber, are the chief articles of export. Population about

20,000. East Long. 16° 33' 56", and North Lat. 52° 24'

39".

POSITION, is the name of a rule in arithmetic, by

means of which an unknown number is determined by

means of one or more suji/iosirions or assumed values of it.

Position is divided into single and double.

In single position, the false conclusion is to the false

position, as the number given is to the number sought.

Thus,
Ex. A manufacturer being asked how many workmen

he had, replied, that, if he tripled the number he had,

and added one-eighth of his number to that, he would have

150.

Let us suppose 32 to be the number, then 32 x 3 -f
4~!00 instead of 150. Consequently, 100 the false con-

clusion, is to 32 the false supposition, as 150 is to 48, the

true number of workmen.
In double position the answer is obtained by two suppo-

sitions. The rule, therefore, is to assume two different

numbers, and subject them to the conditions given in the

question. Then the difference of the results thus obtain-

ed, is to the difference of the assumed numbers as the dif-

ference between the two results, and either of the others

is to the correction to be applied to the assumed number,
from which the result was obtained. This rule was given
by Mr. Bonnycastle in his arithmetic, published in 1810.

The following more general rulo has been given by Mr.
Thomson of Belfast, in his very useful treatise on the
theory and practice of Arithmetic.

" Having assumed two different numbers, perform on

them separately the operations indicated in the question,

and find the errors of the results. Then as the difference

of the errors, if both results be too great, or both too little,

eras the sum of the errors if one result be too great, and
the other loo small, is to the difference of the assumed
numbers, so is either error to the correction to be applied

10 the number that produced that error."

As all the questions that are capable of being solved by
thciC rulps, can be done with more facility by the simplest

rules of algebra, it is needless to occupy any more space
with their illustration. The principle on which they rest

is quite correct, for all questions which can be resolved by
a simple equation, but in relation to other equations, the
lules give only approximate results. See Algebra.
POST Office. See England.
POTASH. See Alkalis, Chemistry, and Materia

Medica.
POTASSANE. See Chemistry.
POTASSIUM. See Chemistry.
POTATOES. See Agriculture, and Horticul-

ture.
POTOSI. See Buenos Ayres, and the books quoted

under that article.

POTSDAM, a city of Prussia, in the Middle Mark of
Brandenburg, and the capital of a province of the same
name. It is situated on the north bank of the Havel,
which forms, as it were, a series of lakes round the town.
The city, which has the general form of a square, is divid-

ed into the Old and New Town. The Old Town contains
only four streets. The New Town was chiefly built by
Frederick II. The streets of it, though regular and
spacious, are not well paved ; and some of them have such
magnificent fronts as to resemble rows of palaces, though
the houses are inferior within, and are inhabited by ordi-

nary persons. A ditch and wall encircle the town ; and
there are four gates towards the land, and four towards the
Havel. The palace, which is the chief public building,

stands on the margin of the river. It is a noble building,

and was begun in 1660. A colonnade, a cupola, and a
marble stair-case, are among its principal ornaments. Its

extensive gardens stretch along the river ; and on the

front of it is a square for exercising the troops of the garri-

son. It has also a theatre, a menagerie, and spacious
stables. The town-house, on the plan of that of Am-
sterdam, was built in 1754. The town-church, situated

not far from the castle, is a fine building. Besides other

five churches, and a synagogue, there is the garrison

churcii, which is large, and contains statues of Mars and
Bellona. Under the pulpit, which is constructed of mar-
ble, is the monument of Frederick William. In the

market-place, which is ornamented with the statues of the

kings of Prussia, is a pyramidal obelisk of four sides,

seventy-five feet high, .and made of variegated Silesian

marble. On one side is a marble bust of the king ; and at

each corner of the pedestal, which is of white Italian mar-
ble, is a statue of the same marble. The places of public

instruction are, a lyceum, two public schools, and the gar-

rison school. There are here an infirmary, a poor-house,

and an orphan-house. This last building, founded in

1724, maintains and educates 2000 soldieis' children of

both sexes, and has one Lutheran and one Calvinist

preacher attached to it. The principal manufactures of
Potsdam are those of cotton-lace, silk, velvet, linen,

woollen, wax-cloth, leather, hats, and fire-arms for go-

vernment. Brewing is carried on to a great extent. The
palace of Sans-Souci is about three-fourths of a mile dis-

tant from Potsdam. It is only one story high, with a
round pavillion at each end; in one of which is the library,

as it was left by Frederick II. at his death. There are
two adjoining buildings, one for paintings, and the other
for coun entertainments.

The population of Potsdam is about 15,000, besides
about 7000 soldiers. Distance from Berlin 15 miles, S. W.
East Long. 12° 5' 1", North. Lat. 52° 24' 43".

POTTERY, called also earthenware, is a term used to

denote vessels of any shape or size, formed of earth or
clay, or the art of manufacturing them. Pottery may be
regarded as merely the coarser species of porcelain. The
articles of the former manufacture, while they require

fewer materials, and these less pure, though more fusible,

require also much less skill and delicacy in the making;
are incomparably cheaper, particularly the coarser kind;
are ruder and more inelegant ; and are, from the gross-

ness of the materials of which the]|fcre forincd, unsuscept-

ible of the high ornament and polish, characteristic of
porcelain.

These articles, however, though devoid of the beauty

and delicacy of porcelain, must have been invented at the

very leniotest periods of human society. Porcelain had
attained to great distinction in China very soon after the

Christian era; but pottery, a thing of indispensable daily

use, must iitive been invented long ere refinement could



POTTERY. 131

have dreamt of a manufaclurc so elegant and so compli-

cated as porcelain. In the infancy of society, the very

first want that men would feel, would be vessels capable of

holding his meat and his drink : such vessels were proba-

bly at first made of the skins of beasts caught in the chase,

or were excavated out of wood ; but the art of making
such articles of earth, though perhaps not immediately

invented, must have been well known at a period extreme-

ly early, and of which no traces could cotne down to us.

As the Chinese were unquestionably the inventors of por-

celain, wc may suppose, with sufficient probability, that

pottery was early brought by them to great perfection ;

and that, indeed, the knowledge of the latter paved the way
for the knowledge of the former. Pottery also, at a re-

mote period, attained to great distinction among the Egyp-
tians, from whom it naturally descended to the Greeks and
Komans. The latter people indeed carried the art to a

degree of perfection, which, in some respects, it has not
yfct surpassed, and which induced the late celebrated Mr.
WcdgewouJ tQ name the village that grew out of his in-

dustry and genius Jjj.-„rm, after the district in ancient
Italy that had cultivated the pouery manufacture with the
greatest ardour and success. At what pcviorl the art was
introduced into Britain cannot be exactly asceriainod.

The first place where it is known to have been practised
was Burslem, in Staffordshire, mentioned (1686) by Dr.
Plot, as the principal pottery institution in this country.
The art, at that time, seems to have been in its rudest
state, the ware being all extremely clumsy, the colours
both coarse and very unskilfully applied, the glazing con-
sisting entirely of lead ore, or calcined lead, a substance
uncommonly pernicious and dangerous. The year 1690
forms a kind of era in the history of this manufacture in -

Britain; for, at that period, two brothers, from Holland,
of the name of Edcrs or Ellers, settled in Burslem, ex-
tending the former establishment to a great degree, and
accomplished several improvements and discoveries.

These two individuals, however, from a misunderstanding
with the neighbouring inhabitants, on account of the
fumes which their furnaces emitted, soon retired to their

native country ; but the effects of their ingenuity and en-
terprise remained behind them; and they were succeeded
by men who, availing theinselves of their examjjle, were
eQ_ually persevering and successful. But it was not till

1763 that the most important and memorable improve-
ments were made in the art. The person by whom these

were effected was Josias Wedgewood, a gentleman of
great science and great industry, whose name is known
throughout Europe, not merely for his inventions and dis-

coveries in the manufacture of pottery, but for the benefits

he conferred on natural science in general. Of the in-

ventions and Improvements of this celebrated person, an
account may be found under the article Wedgewood ; and
it need merely at present be mentioned, that, prior to his

lime, the pottery of this country was, comparatively speak-
ing, destitute of taste, beauty, and utility ; that manufac-

tories of (his article are now established in various parts of
England; and that what is denominated the Potteries in
Staffordshire, a place eight miles long and six broad, con-
taining fifteen larsje manufactories, of which one is Etruria,
founded by Mr. \Vedgewood, and now the properly of his
sons, are the most extensive, opulent, and celebrated in the
kingdom.* ^
The ingredients in the manufacture of pottery are clay

and flint, with other subordinate substances, inseparable
from the two ingredients just specified. These clays or
natural compounds, to which vessels owe their ductility or
capability of being moulded to any form, are found to con-
sist of pure clay or alumine, silex, lime, sometimes mag-
nesia, and not unfrequently of oxyd of iron ; in which in-
gredients the alumine predominates to an incomparable
degree. The flint, used in this manufacture, is the com-
mon kind for striking fire, and consists almost entirely of
pure silex, with minute and almost indiscernible traces of
alumine, lime, and oxyd of iron and water. The finest
stoneware, therefore, is made of the purest pipe-clay, and
the purest flint. When in the clay, the oxyd of iron oc-
curs, the pottery iriade of it burns to different shades of red,
in proportion to the quantity of iron. Magnesia, when
combined with the clay, gives to it a soapy character; from
which it has been denominated soap-rock, a particular kind
being called steatite. The clays of which the Staftbrdshire
ware are manufactured, are brought from Dorsetshire and
Devonshire, the former aflbrding clay of a superior quality
to the latter. The clays of both places, however, ai-o dia

tinguished by almost every pi-opcuy necessary to the pur-
pose to which they are applied, particularly for extreme
whiteness when burnt; a circumstance which results from
their being free from iron, a metal which, as just stated,
imparts a reddish or yellowish colour. The worst and
cheapest species of stoneware made in this country, is

formed of the common clay of which bricks are made. It
can be glazed, as the superior kinds, and converted to many
different purposes ; but, in an unglazed state, it is used for
garden-pots, tiles, and tubes for draining land.

The clay undergoes such a preparation at the place
where it is procured as to free it irom stones, and the
grosser impurities. When brought to the manufactory,
it must be rendered still more pure; an object which is

accomplished by means of machinery. The clay having
by machinery been reduced to small pieces, approaching
to a coarse powder, is transferred to a vat, for the purpose
of being mixed with water. By constant and continued
agitation in this vat, the finer parts of the clay amal-
gamate completely with the water, and form a fine pulp;
while the gross and strong particles, from their gravity,
remain at the bottom as refi|se. The pulp is now convey-
ed from this vat through a series of sieves of different de-
grees of fineness, and moved backward and forward by
machinery, till the grosser parts are entirely separated
from those of which the stoneware is to be composed.

Flint, as already meryioned, is an indispensable ingre-

* The Pottery, or the Potteries, which, as mentioned in the text, comprehend an area of about eight miles by si.v, is so named from
she numerous and extensive manufactories of earthenware it contains, and for which, especially at an early period, its situation and soil

were peculiarly favourable. The soil in every direction presents a great variety of clays of the finest sort, of which, at one time, though
not recently, pottery was formed ; while the coarser kinds are still appropriated to make saggars for burning the ware in, and to construct
the kilns. This place also abounds with rich and inexhaustible strata of coal. These advantages in favour of one particular manufacture,
and the unfitness of the soil for the purposes of husbandry, are evidently the reasons why this district was selected for the object to which
it has so long been converted. It was appropriated to earthenware manufactories at a r^^mote period, as mentioned iii the text : since the
days of Wedgewood, however, it has attained to its greatest eminence ; and, in proportion to its extent, it is now the most populous and
most prosperous spot in the empire. The inhabitants, amounting to about 3U,000, are industrious and sober, and, as is tlie case in most
manufacturing places, remarkable for great diversity of religious denominations, of which methodism is the most prevalent. The princi-

pal towns, in each of which are extensive manufactories, are Etruria (Mr. Wedgewood's seat), Burslem, Stoke, Hanley, Shelton, Golden-
Hill, New-Field, Smith-Field, Tunstall, Long-Port, Cobridge, Lane-End, Lower-Lane, Lane-Delf. (Shaw's History »/ Staffordslure,

fol. vol. 1.)
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dient in the composition of stoneware. In preparing it, it

is first placed in a kiln and raised to a red heat, when it is

thrown in Ihis state into cold water. Tliis process is to

diminish iis cohesiveness, that it may be the more easily

reduced to powder. The flint is now, by a process exactly

similar to thai described in regard to clay, reduced to a

pulp, and the gross pans separated from the fine, which

latter is that used in the formation of the ware. This pulp,

as well as that of the clay, must always be made into a

certain consistence, with a view to ascertain exactly what

quantity ol each is contained in a given measure. The
two pulps are now mixed together in such proportions that

the flint is as one o five or one to six of clay ; and they are

caused to amalgamate by an operation similar to that em-
ployed for mixing clay and v ater, as recently described.

Flint and clay being thus mixed, the next step is to

separate the water from them, which is elTected by eva-

poration. When the operation has been continued lillthe

substance is sufficiently dense and stiff, it is cut out in

cubical figures, and subjected to a process, the object of

which is to render the mass of uniform consistence, and
fit for working. This result may be attained either by the

hand, or more easily and eflicienily by a machine formed
for the purpose. The nature of this operation is simple.

A mass of the consistence is taken between the two hands,

and being separated is reunited with great violence, but

at different parts from those at which it was disjoined. It

is again separated and again united, and, as before, the

points of contact must be different. This process being
repeated iwcnty or thiny times, the mass has assumed
such a uniformity in its different parts, that though it ori-

ginally consisted of two pieces, one black and the other

brown, the colour of both at the end of the operation will

be exactly and entirely the same. The masses thus mixed
and prepared, are allowed to remain some time ere they

are converted into vessels, it having been ascertained that

they work the more easily from continuing a while un-

touched while in this state.

These substances it is now the duty of the potter to form

into articles of various shapes. This may be effected in

one of three ways, either by throwing, pressing, or casting.

The first of these, or throwing, is performed on a machine,

denominated the potter's lathe, of which there are two

kinds, in both of which many important improvements

were made by Mr. Wedgewood. The ware to be made
in this way are first roughly formed on one of these lathes,

and after this operation, are allowed to dry to a certain ex-

tent; but when they come to what is called the green state,

or to a given degree of tenacity and stiffness, they are ap-

plied to the other lathe, called a turning lathe. The
vessels are on this lathe turned to their proper shape, and

obtain a considerable degree of smoothness, and when re-

moved from it, are burnished with a smooth steel surface.

The same degree of dryness at which the vase requires to

be applied to the turning lathe, is also the proper state for

fixing on the handles and other appendages. These parts,

previously made and reduced to a proper degree of dry-

ness, are attached to the vase by means of a pulpy mass of

clay mixed with water, termed slifi. All kinds of mount-
ings, however, are formed on the wheel or lathe by apply-

ing to the vessel when the wheel is turning round, apiece

of wood or iron of the form meant to be communicated.
The juncture is smooothed with a wet sponge. The
vessels are now removed to a stove, varying from 80 to 90

degrees of temperature. Articles of a superior quality,

when fully dried in this stove, are rubbed over with a small

bundle of hemp, in order to smooth them thoroughly, and to

remove those inequalities by which the surface may be
marked.

Vessels of a circular form are the only kind made by
throwing or by the laihe. fhose that liave flat sides, or
are of an oval shape, are the resuli of the second metuod,
or of pressing, which is done witli moulds. The moulds,
which are made of plaster, consist of two separate halves,

one half of the figure being respectively on the two sides

of the mould. The clay is formed into two flat pieces, of
the thickness of the vessels meant to be made ; these pieces

are now pressed severally into the two sides of the moulds;
the halves of the moulds being now brought together, the
clay is also united; and after a compleit juncture has been
effected, the mould is removed, and the vessel has attain-

ed its proper shape and figure. The vessels arc now
polished, are, if thought proper, adorned with l.inilles,

spouts, £cc. and are removed to the stove, as in the former
operation.

The only other way of producing this ware is by casting,

which is simple as those already described, and regarded
by some as producing vessels of greater elegance. The
pulp is poured into a mould of piaster ti" "'^ cavity is

quite full. That part of the pulp , .-r^aguoiis to the mould,

which must be of a certain degree of dryness, is absorbed,

leaving the clay Ol sediment on the surface of the mould
of consulerable consistence. The liquid p;irt of the pulp

is now poured out ; that which remains bicomes rapidly

stiffer, and in a few minutes, the moulds being removed,

the vessel is completely formed, its exterior being the

exact shape of the mould, and its thickness in proportion

to the time allowed to the operation. These vessels, after

being polished and receiving handles. Sec. if thoug t neces-

sary, are transferred to the stove ; and as, in the former in-

stances, are, when sufficiently dried, ready for the kiln to

be converted from a soft and tender stale to a hard sub-

stance called biscuit.

The next step of the process, therefore, is the subjec'.ing

of these vessels to heat in the kiln; a building of a cylin-

drical cavity, with a flattish dome, differing somewhat in

its external, and a little in its internal, arrangement from
the furnaces described under the article Porcelain, but
conducted so much on the same general principles, that

any minute description of it here would be unnecessary.

The vessels are here, as in the porcelain manufacture, put
into cases or saggars, and arranged in piles, leaving suffi-

cient interstices for the flame to insinuate itself equally in

all directions. The fire is continued from twenty-four Jo

about forty-eight hours; the saggars are not removed till

perfectly cool ; and the ware, when brought from the kiln,

is termed biscuit ; a state in which it is unfit for use, being

so permeable as lobe accessible to water and other liquids.

In making the commonest stoneware, however, it may be
remarked, that the vessels are placed in the kiln, exposed
to the naked fire without being defended by saggars.

—

This property of earthenware, it may not be improper to

state, has been applied to the construction of vessels for

cooling wines and other liquids, it having been ascertained

that the vvater, by passing constantly from the inner to the

outer surface, is carried off by evaporation more hastily

than could be done on any other principle.

Before this permeability, however, is removed, which, as

shall be shown, is accomplished by glazing, the vessels

are to be printed, a process that must be performed while

they are in a slate of biscuit. The designs are engraven

on copper-plates, and prints taken fio.n these, as in com-
mon copper-plate printing. The surface of the paper
meant to receive the impression must be rubbed with soft

soap. The colouring, whatever be its hue, is, when diluted

with some colourless earthy matter, ground up with boiled

linseed oil, until its consistence, when laid on the plate, be
that of soft paste. The paper, covered, as just stated,
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wilh a thin coat of soft soap, is now laid on the plate, and

passed through the rolling press. The printed parts of the

paper, cut out add moistened, are applied to the biscuit,

and the colouring matter is immediately absorbed by the

porosity of the biscuit. The paper being washed from the

biscuit, the colour will now be seen very distinct and regu-

lar on the surface of the pottery. The colour is generally

made ol oxyd of cobalt, which makes the figures of a

bluish hue ; a colour which causes the white of the ves-

sel to seem more pure and beautiful. This kind is deno-

minated the blue and white ware, and constitutes an im-

poriant branch of the Staffordshire manufacture. A small

mixture of the oxyds of iron and manganese imparts to the

figures a dark colour; which is sometimes done, and has

by no means an inelegant effect Priming, it may be ob-

served, was formerly performed after glazing; in which

case they had again to be subjected to fire, as in the porce-

lain manufacture. In some potteries, pencilling, that is,

laying on the colour with enamel, after the glazing,

was, ai one time, practised to a considerable extent; but

this mode, being very expensive, is now comparatively

disused.

The vessel being thus printed, its permeability must be
removed by glazing, or by covering its surface with a vi-

treous substance. An almost endless variety of materials

may be used for this purpose, according to the colour or

the transparency required, or the quality of the vessel that

is to undergo the operation. One species of stoneware is

glazed simply by throwing sea-salt (muriate of soda) into

the furnace in which it is biscuited. The salt, it is pro-

bable, is decomposed, the acid flying off, while the soda
combines with the earth of the pottery, forming a vitreous

coating. This pottery might be extended for culinary pur-

poses. From not being in saggars, as previously stated,

the vapour and smoke come into immediate contact with

the ware; and hence it is of a brownish colour. Pounded
glass, also, forms an excellent glazing; it is very trans-

parent, and hence the colour of the vessel is easily seen

through it. Ware, glazed with this latter substance, is

termed cream-coloured, as it exhibits a yellowish hue,
from the presence of a small quantity of oxyd of iron.

Glaze may be rendered of a bluish tint, by the presence of

tin or arsenic, and a small portion of oxyd of cobalt.

Glazing, except in the first case, when sea-salt is used, is

uniformly performed by mixing the substances of which it

is composed with water, so as the whole may assume the

consistence of cream; and the vessel, when in the state of
biscuit, being dipped into this liquid, the water of the glaze

is absorbed by the pores of the biscuit; and if the vessel

has been turned with sufficient regularity, a coat of glazing,

of uniform thickness, will be deposited on the surface.

The vessel also, when taken out of the liquid, must still be
continued to be turned, to prevent the glaze from running
into ridges. The ware is again placed in the saggars, as

before, and removed to the kiln ; but the fire is neither so

strong nor so long continued as before, the object being
only to bring the glaze into perfect fusion. These glazes,

however, are subject to some objections, particularly their

not expanding and contracting equally with the ware ;

hence the vessels are frequently known to crack, and even
the glaze to peel off"; and the surface thus rendered per-
meable to fluids, as when in a state of biscuit. The oxyd
of lead, however, removes this objection; but this oxyd,
even in its vitreous state, and when combined with flint or
clay, is easily soluble in acids, and possesses poisonous
qualities; so that it is now as little used as possible, and
bad consequences have often taken place from eating
pickles kept in jars glazed with lead. Lead, however,
cannot be entirely dispensed with. All the coarser kinds

of pottery, at least, are glazed with this substance, which,
it may be remarked, promotes the fusion and vitrification

so rapidly, that a very low degree of heat is required to ef-

fect the oi)eration. When the ware is removed from the
kiln, it is considered as finished and as fit for use.

The modern mode of glazing seems to be decidely infe-
rior to that practised by the Romans. Modern glaze, as
already shown, cracks, and often scales off; and, besides,
it is easily destroyed by acids. The Roman glaze, on the
contrary, from specimens of it seen on urns dug up in se-
veral places, was entirely free from this defect. The in-
gredients of which it was composed cannot now be ascer-
tained, though some have supposed that it was made of
some species of varnish; while others have insisted, on the
authority of some vague expression from Pliny, that it was
obtained from bitumen. However this be, it is evident,
at least, that it never lost its original beauty, or, probably,
that it improves by time, and that it was so much valued
among the Romans, that some statues were, at length,
glazed with it.

There is, however, a species of very coarse porcelain,

which does not require to be glazed at all, and which is of
a yellowish tint, from a portion of oxyd of iron being used
in the composition of it. It does not undergo glazing, be-
cause, without this operation, it is extremely and imper-
meably dense and compact in its texture; a property wliich

results from using a comparatively small quantity of flint

in the manufacture of it, and from giving it a greater de-

gree of heat than usual in the burning. Glazing is really

but a miserable imitation of a polished surface; and the

pottery in question, scarce as it is, is the more beautiful

on account of its being devoid of the vitreous covering.

This species of ware is confined chiefly to bottles, (jarti-

cularly those used for soda water and artificial mineral
waters.

A new species of pottery has of late been introduced,

denominated lustre ; which consists in fixing gold or pla-

tina on the surface of the glazing, in the following man-
ner: Dissolve platina in equal quantities of the nitric artd

muriatic acids, with heat. When to this solution a solution

of muriate of ammonia is added, the yellow precipitate

will fall to the bottom. Continue to add the latter till no
no more is precipitated; drive off the water by heat, and
the powder thus obtained must be ground with a small

portion of enamel in oil of turpentine; and, after this pre-

paration, it is in the state fit to be applied to the earthen-

ware. It must be spread thinly over the glazed surface;

and the vessel, having afterwards been exposed to the heat

of an enamel kiln, or a red heat, the platina assumes its

metallic form, and acquires a greater brilliancy from the

presence of the glaze. The precipitates of gold are ap-

plied exactly in the same way; but gold does not afford

nearly so brilliant a lustre as tin; platina, and exhibits, in-

deed, more the colour and symptoms of copper than of

gold.

The preceding discussions on the manufacture of pottery

are, in every respect, applicable to the cognate subject of

porcelain. Substances, the same naturally in form, and re-

quiring a similar mode of preparation as the kaolin and

petuntse of the Chinese, are unknown in this quarter of the

world. European porcelain, like stoneware, is, as specified

in the foregoing observations, made of the finest species of

clays and silex, or flint, substances analogous to those of

which the Cluna ware is formed: and these ingredients are

prepared, amalgamated, biscuited, glazed, and printed,

exactly by the process already illustrated with regard to

potteiy. Some elegant kinds of European porcelain are

reckoned as beautiful and valuable as those of the East:

yet they are made on the same principles as polleryj and
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the two articles, indeed, may, with propriety be regarded

as species of the same mamifacture, dift'ering in elegance

and in estimation, according to the coarseness of the ma-

terials of which they are respectively constructed. For

this reason, we did not, under the head Porcelain, give an

account of the manner in which that commodity is made
in Europe, but referred our readers to the present article,

for suitable information on the subject.

We need not mention here, that the most elegant and

perfect pottery and porcelain yet made in this country

were manufactured by Mr. Wedgewood, and his sons who
succeeded him. The most celebrated, probably, of all his

productions, were his imitations of jasper, which were

manufactured into vases, medallions, and other ornamen-

tal forms, and which soon found their way into the col-

lections of the curious in every quarter of Europe. He
also made some cameos of exquisite workmanship;

the most famous of which v/as that of a'slave in chains, in

the attitude of supplication for liberty, with the motto in-

scribed underneath, ylm I not a man and a brother? Of
these he distributed many hundreds, to excite the humane
to assist in the abolition of the slave trade. We cannot,

however, at present, give any account of the inventions of

this celebrated manufacturer, but defer our observations

on this head, till we come to give an account of his life.

See the articles Porcelain and Wedgewood, Josias, and

the works there referred to. (is')

POULTRY. See Hatching, and Ornithology.
POUSSIN, Nicholas, a distinguished French painter,

was born at Midelle, in Normandy, in the year 1594. He
acquired the rudiments of the art under Ferdinand EUe, a

Flemish portrait painter; but he improved himself rapidly

by copying prints after Raphael and Julio Romano, which
were lent to him by his friends. At the age of eighteen,

he quitted his father's roof, for the purpose of acquiring

information ; but he was obliged to return by ill health. On
his recovery he set off for Rome, but some untoward acci-

dent again compelled him to return when he had reached

Florence. During his stay in France he became acquaint-

ed with Marino the poet, in whose house he resided, for

some time. In 1624, Poussin at last accomplished his de-

sire of visiting Rome. On his arrival at the capital, he
found hi<> friend Marino in a state of bad health, which at

last proved fatal; but previously to that distressing event,

the poet had introduced Poussin to Cardinal Barberini, the

nephew of Pope Urban VHI. from whose patronage he
had reason to expect the greatest advantages. The cardi-

nal, however, was despatched on a legation fiom the pope,
and Poussin was left at Rome without any decided patron.

This event compeited him to dispose of his pictures at a

very low price ; and he is said to have sold his battle-pieces

at the price of seven crowns each, and a picture of a
prophet for eight livres. The ardour of Poussin to im-
prove himself in his profession was not damped by those
unfavourable circumstances. He copied several of the
pictures of Titian, Dominichino, and Raphael ; and, under
the roof of 11 Flamingo, the sculptor, he studied with assi-

duity the fine specimens of ancient sculpture which Rome
then possessed.

When the Cardinal Barberini returned to Rome, the ta-
lents of Poussin were brought immediately into notice.
The cardinal employed him to a great extent, and paid
him liberally for his pictures; and, in a short time, his
talents became known in France, not only by fame, but by
many of his Italian pictures. The king of France, Louis
XIII. was thus induced to write him a letter, requesting
him to return to his native country, and, after considerable
hesitation, Poussin complied with the request, and arrived
in France in 1540.

Poussin rose rapidly in the estimation of the French
court, and was immediately employed by the patrons of the

arts. His success, however, was attended, as usual, by
the envy of inferior artists, and Vouet and Mercier perse-

cuted him by their criticisms and their intrigues. Disgust-
ed with these proceedings, he requested permission to re-

turn to Rome, where he arrived in November, 1642. In
this capital he spent the remainder of his days, prosecut-

ing his art with assiduity and success. He died at Rome,
in the year 1665, in the seventy-second year of his age.

Poussin painted for Prince Jusliniani a historical picture,

representing Herod's cruelty; and he spent several years

on the celebrated pictures of the seven sacraments of the

Romish church. His Death of Germanicus has been
greatly admired. He never went beyond easel-pieces, for

which he had a constant demand; and he was in the habit

of fixing the price which he expected on the back of the

canvass. A life of Poussin has recently been published by
Maria Graham. See Painting.
POUSSIN, Gasi'ar, whose real name was Dughet, was

the brother-in-law of Nicholas Poussin, who was married
to his sister. He was born at Paris in 1600. He went to

Rome to visit Madame Poussin, his sister, and was at first

employed in preparing the pallet, pencils, and colours, for

Nicholas, who, in return, instructed him in the principles

of the art. His reputation as a painter gradually increased,

and he rose to be one of the best painters of landscape

that ever appeared. At Rome he dropped his own name,
and took that of his brother-in-law. He died in 1662, in the

sixty-second year of his age.

POZZUOLO, formerly Puteoli, a town of Naples, in

the province of Lavora, and about six miles distant from
Naples. It is agreeably situated on a point projecting into

the sea, in the centre of the Bay of Pozzuolo. In the

square of the town is a beautiful marble pedestal, covered
with basso relievos, representing the fourteen cities of

Asia Minor, destroyed by an earthquake, and rebuilt by
Tiberius. It supported a statue of that emperor, erected

by these cities. The remains of the temple of Jupiter Se-
rapis stand in the precincts of the town. It is nearly square,

and is about 130 feet long, and a little less in breadth.

Three of the four columns and the portico are standing.

They are of marble, and its roof is supported by sixteen

pillars. Several fine statues, and fragments of capitals and
cornices, have been found among the rubbish around it.

The remains of the mole form one of the most striking

monuments of the ancient city. Several piles of the mole
still stand unbroken, but they are sunk in deep water. The
cathedral church was built from the temple of Jupiter, in

the highest part of the city, and was constructed of large

blocks of marble. It was of the Corinthian order. The
town contains two parish churches, eight convents, and
about 1000 inhabitants.

PRACTICE, is the name given to an arithmetical ope-
ration, by which questions in the rule of proportion are

solved by means of aliquot parts. The general rule is, to

multiply the highest denominations of the given quantities

together, and then to take the aliquot parts for the lower.

The sum of the aliquot parts will be the answer.

Ex. Let it be required to find the price of 840 yards of

linen, at 3s. 5d. per yard. We have
840 yards at 3s. 5d. per yard,

/840 will be the price of 840 yards, at 20s. per yard.

2s. 6d.zii of /I . . n05
lOd.= .i- of 2s. 6d. . . 35

ld.=:.j\fOf lOd. . . 3 10

3s. 5d. /143 10 Ans.

In like manner may all similar questions be resolfrcd.
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See Thomson's Treatise on Ariihmctie, p. 139, for a very

useful explanation of these operations.

PRAGUE, the capital of liohemia, is situated nearly

in the centre of the kingdom, on the right and left bank of

the river Moldau. The city consists of the old town,

stretching in an oblong form along the bank of the river;

the new town, separated from the river by the old town

;

and the detached quarter of Hradschin, on the left bank of

the Moldau. The old town, which is the largest, contains

the quarter of the Jews. The new town has the best streets

;

and Hradschin, occupying a high hill at some distance

from the river, commands very fine views. It contains the

cathedral and the archiepiscopal palace, besides many
houses belonging to the nobility and gentry. The Lesser

Town, as it is called, which is said to be the oldest part of

it, lies to the north and east of Hradschin ; and the suburb

of Smichow lies on the side of the river. The houses are

in general of stone. Some of the buildings erected since

the bombardment of 1757 are modern, but the greater

number are in the old style. The whole city is encircled

with a moat, or mound of earth, which is nearly ten miles

in circumference. The ancient palace of Prague stood at

the south side of the city, within the citadel, which has an

arsenal, and is well fortified. Another large edifice, which
bears the name of a palace, is situated at the other end of

the town. It has 150 rooms, which are appropriated for

public offices, and a hall nearly equal to that of Westmin-
ster.

The dome, or cathedral, is a fine old Gothic structure,

which stands on a steep declivity of the Hradschin, and

contains the rich monument of St. Nepomene, the guardian

saint of the city, and the chapel of St. Winceslaus.

Among the numerous churches in Prague may be men-
tioned that of St, Winceslaus, the most ancient, of St.

James, and that of Tien, which contains the monument of

Tycho Brahe. Among the other public buildings are the

Hotel de Ville ; the bridge over the Moldau, which, ac-

cording to some, is 1850 feet long, and according to others

only 742 ; the palace of the archbishop ; that of the Grand
Duke of Tuscany; that of Prince Schwartzenberg, which
resembles in its magnitude and ancient style those of the

fifteenth and sixteenth centuries in Italy ; the palace of the

Count Czernin, (formerly the site of Tycho Brahe's obser-

vatory,) and various others of the nobility. There is also

here a theatre, a fine fountain in the old town, the house
of Schaubitzer, the royal baths, the buildings of the uni-

versity, the ruins and antiquities of the chateau of Wis-
chehrade, and the cavern of St. Procopius about a league
from the ciiy.

The university of Prague dates from the year \^a. At
one time the students are said to have amounted to 30,000,
but they now scarcely amount to 900. There are forty

professors. The library contains above 100,000 volumes,
and a MS. of Pliny. The observatory contains a few ves-
tiges of Tycho Brahe. The university has also a cabinet
of curiosities and of machines, and a collection of natural
history. There are various private collections and cabi-
nets of medals in ihe city. There are here a Royal Society
cf Sciences, a Patriotic Society for the Arts, a Society of
Agriculture, an institution for training schoolmasters,
three gymnasia, and an Academy for Drawing and Paint-
ing. Among the charitable institutions there are three
hospitals, two orphan houses, and a lying-in hospital. The
principal manufactures of Prague are those of linen, wool-
len, cotton, silk, hats, gloves, lace, woollen stockings, pa-
per, and the oidinary articles which every large town sup-
plies.

The environs of Prague are ornamented with nume-
rous gardens and public walks, among which are the grand
promenade, the gardens of Bucquoi, of the Count dc Cu-
nal, of Colonel Wimmer, of the Count de Waldstein, the
Count de Clumm, the Farbcr Isle, and the Isles of Great
and Little Venice. The monument erected by Joseph II.

to Marshal Schwcrin, in a village about a league from
Prague, deserves to be mentioned, It occupies the spot
on which he fell at the head of his grenadiers, in the bat-
tle of 1757. Population of Prague about 85,000, of whom
nearly 8000 are Jews. East Long, of observatory 14° 25'
15". North Lat. 50° 5' 19". See the article Bohemia.
PRAXITELES. See Soulptuue.
PRECEDENCY. See Heraldky.
PRECESSION of tiik Equinoxes. See Astbonomv.
PREDESTINATION. See Calvi.vism.

PREJUDICES.* The name of prejudice is applicable
to all the opinions which we form before reason can dis-
cuss, or judgment confirm them, and to all the motives
which, without due examination, are the foundations of
these opinions. Prejudices may, therefore, be either fa-

vourable or unfavourable : they may second a good reso-
lution, or subvert our best principles and tendencies ; and
we ought no more to reject them with contempt, than to
submit to them with confidence. Judgment ought to re-
main independent of prejudice : it ought neither to resist

it, nor to substitute it in the place of reflection ; but to

appreciate it according to its real and intrinsic merits. No
opinion can be regarded as sufficiently enlightened, till all

the prejudices connected with it have been analyzed, till

they have been traced to their origin, and estimated by
their just value.

Man comes into the world, destined to a considerably
long existence, with faculties and intellectual energies,
though great, yet scarcely adequate to the part he is called

upon to perform. He knows nothing, and he wishes to

know every thing ; he is acquainted only with a small por-
tion of the great chain of being ; he wishes to understand
the whole system, and every minute department of it.

His own experience is not sufficient to furnish him with the
knowledge necessary to regulate his conduct. He is oblig-

ed therefore to adopt, upon the faith of others, the greater
part of those principles by which his life must be directed.

If he were not informed by those who have lived before

him, what the comfort of the body, and what propi'iety

required, he could not, without experience, regard it as

necessary to clothe himself, to defend himself from cold,

or to satisfy the demands of thirst or of hunger. The
Deity, however, in creating him a social being, gave him
a claim on the great mass of human knowledge which has

been the result of the experience and observation of pre-

ceding generations. He imitates before he reasons; and
imitation is nothing else but the appropriation of the

knowledge of the ages that are past. His physical facul-

ties are developed in infancy, according to the example of

those who have preceded him in life; at that age, also,

his moral principles are implanted and cultivated by those

v.'hose experience in tlie world is greater than his own;
and when he attains to the age of manhood, beseems to be
possessed of great knowledge and enlightened views, yet

these cannot be regarded as exclusively his own, but as

handed down to him by the generations who are no more.

The child who learns of iiis parents to love them, to

clothe itself, to walk, to speak, to preserve itself from dan-

ger, is taught by thcni also, not only to think, and to judge,

but to express thoughts which ate not his own, and to form

opinions which he has not capacity to examine. This uni-

* The Editor has been indebted for this aiticle to M, Simosbe de Sismosdi.
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form appropriation of the sentiments of others, is neces-

sary, and is inseparable from his situation in the world.

Called upon continually to act and to decide before he has

time or ability to form his own judgment, he is obliged to

adopt principles, both moral and political, on the authority

of others. His opinions also on subjects of history, ge-

ography, astronomy, physics, natural history, navigation,

commerce, are not the result of his own observation and

research, but are founded on the research and observation

of others. In youth, in short, all our thoughts and actions

are founded on prejudice, to which we are entirely subject

till reason and judgment begin to be developed. In pro-

portion, however, as these are matured, we analyze, one

after the other, the opinions which we previously embrac-

ed and were actuated by, and appreciate them by their own
intrinsic excellence, as much, indeed, as it is possible for

us to do so, while all the points of comparison, of which
we are capable, and while all the notions on which we form

our matured judgments, altogether or chiefly result from

prejudice, and are founded upon it.

The knowledge which we obtain from others, we may
be said to believe, but we Xvjotu what we have ascertained

from our own observation and experience, or from our own
research. To the knowledge which, being received from
others, we are said to believe, the term prejudice is evi-

dently and directly applicable, till, upon every point of

our belief, we entertain that philosophical doubt and dis-

trust which precedes and uniformly produces examination;

a step, without which it is impossible for our prejudices

to be superseded by judgment or confirmed by it. Nor is

this step to be neglected because it is found to be difficult

and tedious, even to minds of the most vigorous and pene-

trating character. It is indispensably necessary ; for of the

opinions generally admitted, and on which we place the

utmost confidence, not a few, after this examination, are

found to be entirely groundless ; and the influence of those

which we have not subjected to this test, remains, till the

end of life, infinitely greater than of those which have been

most assiduously examined and analyzed. Every man,
therefore, if he has not adopted the step in question, what-

ever be the energy of his mind or the uprightness of his

thoughts, is continually under the influence of prejudice,

because his principles have not been established on the ba-

sis of his own reason and judgment.
Not only are our general and miscellaneous opinions

either the result of prejudice, or are much modified by it,

but, as previously hinted, many even of our philosophical
principles can be traced to the same origin; and therefore

the examination which we have been recommending, is

necessary to ascertain the bias, which, on this important
subject, may have insinuated iiself into our views, or the

views of our predecessors. In philosophy, however, we
must take many of our sentiments on the authority of others;
but we should endeavour, by our own research and ex-
amination, to determine the degree of influence which any
opinion, not radically our own, should exercise upon our
minds; and having made this distinction, we will not place
a blind confidence in any hypotheses, however plausible,

which are handed down to us by previous enquirers, but
regard them as doubtful, and liable to be superseded by
more extensive experience and more ingenious scrutiny,

though in their place we cannot, in the mean time, pro-
duce any thing more solid and satisfactory.

Prejudice is liable to be confounded with presumption,
with which, indeed, it is nearly connected. Presumption
is that by which, when proof is defective, we dra" infer-

ences and form conclusions, and which, in the business of
life, or in the speculations of philosophy, determines us in

the choice of opinions supported only by probability, and
devoid of the certainty of actual demonstration. But these

two principles, though analogous, are not the same Pre-
sumption is extrinsic, and the result of examination : pre-
judice is antecedent lo it, and originates in the dispositions

of our own mind; or, in other words, we apply the term
presumption to the predominating shades of probability

which spring from a question we have been examining, or
from the accessory circumstances; whilst the word preju-
dice is used to denote all the predispositions to believe or
not to believe, by which we are actuated prior to examina-
tion, and which take their rise in the peculiar habits and
character of the mind. Presumptions, therefore, are from
without, and are as various as the circumstances from
which they spring ; and though it is not a difficult task to

appreciate and analyze them, it is totally impossible to ar-

range or classify them. But prejudices are within us ; and
though we are unable to foresee the thousand different

forms they may assume with different individuals, oral
different periods of the life of the same individual, yet they
can be easily reduced to a pretty accurate classification ac-

cording to the natural sentiments and feelings to which
they are allied, or from which threy result. Nor is this

analysis of the origin of prejudice merely an object of cu-
riosity. Showing us the manner in which prejudices are
imbibed, it is calculated, in a very powerful manner, both
to make us view with greater indulgence the opinions of
others, however ill founded, and to render our own more
accurate and just. We are thus led to see the most absurd
belief in the most favourable light, and to check and ob-

viate that secret propensity which we feel in ourselves,

and which indeed is almost universally felt, of formings

premature conclusions on subjects, the true nature and
leaning of which cannot be correctly ascertained, but by
careful investigation and scrutiny.

Tradition, in short, (and this term we apply to all the

mass of knowledge we receive from others,) presents us
only with presumptions, and it is our own minds that trans-

form them into prejudice. Analogous principles having

distinguished the generations of men who have existed

before us, presumptions have in all ages been converted

into prejudices in a similar manner. It is the principles

from which this results, which usurp the place of judg-

ment, and which form, as it were, the prism which colours

to us every object, that we mean to analyze and illustrate

in this treatise. Judgment, memory, imagination, and

sensibility, are faculties or states of the mind, with which
all are acquainted. This division we propose to follow, in

order to show how the mind, by means of one or other of

these faculties, mould or qualify the various subjects which
are submitted to it, or, in other words, how the last three

usurp the place of judgment, and put each its own pecu-

liar prejudices in the room of the decision of the first.

But, in addition to these active faculties, there is another

state of mind, which, from its being passive, we shall de-

nominate nienlal indolence, and which resists, as it were,

the energy of the others. These faculties, then, form the

division of prejudices; and in the subsequent part of this

article we shall consider them in succession,—memory,
imagination, sensibility, and mental indolence.

1. The Prejudices of Memory.

Memory, though it is not in other respects the most im-
portant, or the most beneficial of our faculties, is that

which gives birth to the most powerful and the most nu-

merous class of our prejudices, and of which the influence

is the deepest and most permanent on our opinions and
our affections. Life, when new, was to all of us a season

of joy and delight ; our increasing vigour of body re-

moved from us every want and every anxiety; hope sup-

plied the place of reality ; even our sufferings were blended
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with emotions so lively and so elastic, with a sensibility

so active, with an imagination so fertile, that the i-eniem-

brance of it is, to the latest period of existence, cherished

with peculiar fondness. Even its illusions, its troubles,

and its defects, memory dwells upon with melancholy sa-

tisfaction, and arrays them in colours of the njost interest-

ing and fascinating kind. In our more advanced years,

the innocence and the charms by which our youth was
characterized, cannot be felt, and are deeply regretted.

We discover our sensibility to be blunted, our imagination

to be extinguished, our confidence and buoyancy of spirit

to be (led,—and our matured reason and judgment, with

all their dignity and advantages, cannot supply to us the

want of what age has deprived us. And this change,
which is so painful to us, we are induced to impute not so

much to any aberration in our own mind and circum-
stances, as to the degeneracy of the age in which we live.

We like to cherish the belief, however illusory, that there

was something of reality in the scenes and the sentiments,

of which, though long passed, we retain so lively a remem-
brance. We attribute to an alteration in the circumstances
of the world, or of others, and not to any in our own, that

distrust, and that jealousy, by which we are now distin-

guished. The kings, the magistrates, the priests of our
youth, never, we flatter ourselves, abused their power, be-

cause we never suspected them of any abuse. Parents and
masters had no other interests but those of their depend-
ants and children, because our obedience and dutifulness

were submissive and unsuspecting. The character of
those who died, ere we attained to the age of manhood,
was'pure—because their failings or the ircrimcs were un-
known to us. These dreams of age, however—this love

of the days that are past—this respect for the character of

those individuals whom we knew in our early years, are

the consequences (often amiable, but always fallacious)

of that reverence which we pay to the. objects of me-
inory, and of that love, which, at every subsequent period

of life, we cherish for the emotions and susceptibilities of

youth.

Of all the public institutions, which form the basis and
safeguard of human society, there is none, the perma-
nence and stability of which are not owing, in a great de-

gree, if not entirely, to the feeling which we are contem-
plating, namely, the great reverence and respect we main-
tain for the remembrances of youth. A striking proof of

this may be traced in that indescribable popular affection

shown to all established reigning families, though they are

the depositories of a power, which, from its very nature, is

more frequently employed to punish than to reward.
Though they are the objects of the most devoted attach-

ment, it is in their name, and by their aathority, that taxes

are raised, restrictions and prohibitions imposed, war and
the levying of soldiers take place, punishment and torture

of every kind inflicted; whilst the good which they do,
and the benefits they confer on society, are entirely of a
metaphysical nature, and incapable of being appreciated
by the great mass of the people. They maintain order and
afford protection, neiiher of which we feel, or which seem
to result not from them, but trom ourselves. Their most
beneficial influence resembles the air which we breathe :

it is essential to our very existence, a fact of which we
either are not aware, or which we entirely overlook. A
few individuals, indeed, are known to the sovereign, whom
all love and obey ; they obtain personal favours, and are
elevated to places of honour and distinction; but the great
body of the people have no other connexion with the go-
vernmeni than by the taxes they pay, and the privations
they undergo to support it. Every class of the communi-
ty, however—the soldier, the peasant, the artisan—uni-

VoE. XVI.—Part I.

formly speak of the prince who rules over them, in terms
of the warmest tenderness and the blindest confidence, of
which prejudice alone tells them he is deserving. " He
is our good king," they say, " our beloved monarch : if

he do evil, it is because he has been deceived, because he
cannot be expected to know and see every thing, because
he is surrounded by perfidious ministers." Never do the
people attribute to their king individually, crimes, narrow
mindedness, or error.

What then is the tic which binds the people to their
sovereign ? They do not respect him on account of his
own individual merits or excellences, nor on account of
the advantages they suppose themselves to derive from
the form of government of which he is the head. These
advantages they cannot ascertain or discriminate; and of
his personal merits they have no opportunity of judging
for themselves. But they love and reverence their prince,
as the representative of times that are past, as inseparably
eonnected with the remembrances of their youth, as the
depository of that blind confidence which, in their early
years, they were so eager to grant. He is the king under
whom their fathers lived ; and this idea recalls the time
when they were blest with parents, the object of their first

affections, whose happiness was so intimately entwined ir»

theirs, and who did all in their power to render their life

agreeable and delightful. The same sovereign now reigns;
or his son, or his grand-son, occupies his place ; and the
same system of government now obtains which existed in
the good old times, which they believe free from every
abuse, because abuses did not come within the scope of
their observation. The historian, in his researches into
the events of past ages, is not unfrequently surprised to
find, that kings, distinguished by crimes of the basest kind,
and by the grossest abuse of power, have yet been the ob-
jects of the love and the confidence of their subjects. In
vain has he endeavoured to trace the cause of this appa-
rent contrariety. The principle which we are discussing
explains it in the only satisfactory manner. It is not the
king, individually, that they love,—it is the time past, the
period of their youth.
The respect which we entertain for ancient families, for

ancient authorities, for ancient laws, for an ancient consti-
tution, results from the same principle. Time is the great
enemy of our race, and whatever has tiiumphed over time,
becomes dear to us on that very account. But, in truth,
we do not admire or value a thing solely and entirely be-
cause it is old, but because it reminds us of our childhood,
and our youth ; for, by a singular association, the two
ideas are in our minds closely and indissohibly united.
Time past, abstractedly, would not excite our reverence or
interest very powerfully, if it did not bring along with it

the remembrance of our buyhood, and carry us back to
that period when no care and no sorrow was felt, and all

was health, enjoyment, and hope.

Every system of religion, even the most wild and ab-
surd, owes iis stability and iis influence to similar feelings
and principles, and appeals to them as an indubitable mark
of its celestial origin. That innate respect for the doc-
trines of anv religious creed, which reappears in the case
of those, who, having apparently thrown off" for ever the
belief of their fathers, yet, after a long interval, return to it

with renewed attacliment and devotedness ; thai slow con-
version of those who have been long distinguished for in-

credulity, and an inordinate attachment to the object of
sen^e ; that faith which triumphs over doubt, after doubt
had fora long lime sapped the foundation of I'aiih ; that
return of the Jew to his tabernacle, of the Mussulman to
hi.s mosque, of the Bonze to his pagod, after having been
for a while the victims of infidelity ; that excess of joy felt
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by the people when Julian reestablished the observance

of these ancient supersiitions, which seemed to be for

ever superseded by the progress of more salutary and niore

rational doctrines—these facts, and a thousand similar,

are daily appealed to by every theological system, as a

proof of its respective dignity, influence, and divine origin.

But it is evident that an argument, of which every religion,

however erroneous or degrading, may avail itself, ought

to be regarded as conclusive for none; and, in truth, it

proves nothing else but the powers and the cliarms of me-

mory, particularly the memory which recalls to us the

sentiments and the sympathies of our youth.

Every parent, whatever be the theological creed which

he has embraced, regards it as a duty to give to his child-

ren what is called a religious education, that is, to teach

Vhem the doctrines in which he was himself educated—to

strike their imagmalion with its wonders—to impress on

their tender and pliant hearts reverence and love for its

majesty and puiily—and to remove the fear of ignorance

by its protection and its consolations. All the poelicul

faculties of youth, which are then so brilliant and so sus-

ceptible, but which gradually disappear as we advance to

the stern age of manhood or of decline, are early associat-

ed with the national religion, of whatever character that

may happen to be. If the parents have themselves con-

ceived doubts, they carefully conceal these from their

children, and wish to transmit to them, pure and unsullied,

ihe faith in which they have ceased to put implicit confi-

dence. If this faith is contrary to the light of natural rea-

son, or to the principal foundations of morality ; and if, in

such circumstances, a man feels inclined to exercise his

own judgment on the subject—to compare his belief with

that of former ages—and to entertain doubts of what they

believed demonstrably true, the edifice of his religion is

demolished before his eyes, often before he can have time

to construct or embrace another in place of it; all his

principles are shaken; he floats in uncertainty; distrust

and scepticism is extended to every object and sentiment

;

he regrets the happy time when all was confidence and

belief, and when all the distress of doubt and uncertainty

were unknown and unheard of. In this disagreeable state

of scepticism, few are doomed to continue till the termina-

tion of their days. When old age, with its feebleness and

its terrors, overtakes a man situated as we have described,

the faith of his youth, the faith of his fathers, rush upon

his mind with double force; he regards it as celestial and

divine, and unspeakably endeared to him by the remem-
brances of his childhood. It recalls all the hopes which he

had once so fondly cherished ; it reawakens that love

which was once so strong, but which the withering hand

of age had now extinguished, and it revives those dreams

of the imagination which iiad either entirely ceased, or

lost their power to please. He now wishes to believe what

he had so long doubted, because, in believing, he seems as

if he were beginning life anew ; and he at length ends his

days under the influence of that faith which he had re-

ceived from his fathers.

The remembrances of our early years afford a prejudice

favourable to the state of things as they then existed,

whether it be good or evil. This prejudice exercises a

most powerful influence on the social and political circum-

stances of nations, as it, in almost every case, holds out a

u-uarantee for the permanence and stability of institutions,

whatever be their nature, with which we hav« been con-

nected from our youth. It serves as a check to the spirit

of innovation, or to the popular inquietude which distress,

or the insinuations of factious men, may occasion. On the

same principle, reform is very slowly effected, and revolu-

tions seldom occur; for, except in time of great suffering,

or the most galling oppression, the power of memory has
much deeper influence on the popular mind than the de-

sire for reform, or the tasto for change. There are, un-
doubtedly, various other causes which lead men to main-
lain and adhere to existing institutions ; but that which we
are discussing, is not only the most powerful, but is the
last from which we can shake ourselves free.

There is, however, one case in which the remembrances
of youth, and the prejudices which result from them, have
a tendency to overturn established order, and unless that

order be very old, to foment revolutions. This takes place

when theorganization of a nation, whether civil or religious,

has been already completely changed by a revolution. It

is one of the attributes of memory to efface the evil, and
to magnify the good, by which former days were charac-

terized, because, as previously mentioned, memory uni-

formly associates the remembrance of past time with
ourselves, with our own youth, when all was gaiety, enjoy-

ment, and hope. Unhackneyed in the ways and the wiles

of the world, regarding life as an uninterrupted series of

enjoyments, we then placed unbounded confidence in others

and in ourselves, and esteemed the order of things as then

known to us, as the most happy and perfect. But when,
from any cause, a revolution has changed the regime under
which we began life, we may at first not regret the change

;

but, ere many years elapse, we look back with fond and
longing regards to the order of things that obtained in our
youth, and which we should reckon no sacrifice loo dear to

recal and to reestablish. If reform supersede the Catholic
faith, the old man regrets the pomp and brilliancy of the

church which, in his youth, he had embraced and reverenc-

ed—the magic of its mysteries and that unshaken confi-

dence in its tenets which it cherishes, and which, in pro-
hibiting examination, at the same time prevented doubt.
If a warlike and enterprising usurper succeed to a long
series of pacific and unambitious kings, the old man regrets

the times of peace and ignorance, when a profound silence

covered every corruption, and when, as his ears were never
troubled with any complaint, he did not believe the ex-
istence of abuse. If the reverse of this takes place, and if

the legitimate sovereign begin to sleep on his throne, in-

stead of exhibiting the energy and the bravery which dis-

tinguished his predecessor, the nation looks back with
lingering fondness to the glory of the times that are past,

and they forget all the sacrifices and the blood by which it

was acquired. This constant disproportion between the

remembrance of former days, and the value set on present
time—this universal prejudice in favour of the regime
which we have lost, is one of the great causes of that long

vacillancy which always follows political and religious re-

volutions, and of those daring efforts, often successful,

which are made to reestablish that order of tilings which
seemed to be for ever gone, and its abettors either destroy-

ed or awed into submission. For the truth of this opinion,

we may appeal to the history of all nations, from the con-

spiracy of the sons of Brutus in favour of Tarquin, till the

present day.

II. The Prejudices of the Imagination.

Every one of our faculties is distinguished by its own
peculiar prejudices, on account of the exertion we make
to render these faculties as active and as powerful as pos-

sible. Every faculty also extends its empire into the pro-
vinces of the neighbouring faculties, and usurps the place,

or diminishes the influence of reason. Memory is opposed
to innovation and change ; and in proportion to the power
it exercises over us, we give the subjects of it the superi-

ority over those of our own observa'.ion and experience.
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The cffoits ofllie iinai^inaiioii, wliicli we arc about lo dis-

cuss, are of an analogous nature ; and the more we indul^;c

them, the more are we attracted by the love of the mar-
vellous and the ideal, and the more do wc substitute

illusion for what is known and real. The love of the mar-

vellous, indeed, is the second great source of our prejudices,

because it proceeds from the second of our faculties, which

is found to exist in a greater or less degree in every indi-

vidual.

Our judgments are the work of reason alone ; but reason

is not the most powerful of the faculties: it is not, at least,

the one from which we derive the greatest pleasure and

enjoyment. The imagination is developed earlier than

reason ; it is from its nature more popular ; it is communi-
cated more easily to the great body of mankind; and it

unusually soon forms a tie and a connexion between in-

dividuals otherwise dissimilar. A creative imagination

is indeed rare ; a contemplative imagination, that which
reveals, without fatigue, with fancies and images present-

ed to it, is almost universal. The marvellous is the pro-

vince in which the imagination delights to roam ; the belief

in well authenticated facts aflbrds little or no pleasure to

the mind : but whatever astonishes, whatever enlarges the

habitual sphere of our ideas, whatever removes the

boundaries of the universe, in which our faculties seem as

it were imprisoned, is the source of unspeakable delight.

Imagination revolts at bare possibility ; it ranges beyond
the barriers of the understanding with the same joy as a

bird when escaped from its cage ; and the motive for in-

dulging and believing the speculations which it conjures

up, is merely that they are incredible.

The wonderful is sometimes presented to us by the poets

and the writers of romances, simply as the play and live-

liness of the imagination. In such a case we surrender
ourselves to it without scruple, since it docs not require

of us the sacrifice of our reason. But the pleasure we
derive from it is not complete, it demands not the exercise

of any extraordinary degree of credulity, and because it is

not sufficiently elevated above the probability of common
occurrences. We are disappointed with a work which has
nothing new, not because it has deceived us, but because
it has not deceived us enough.
The marvellous is also presented to us in popular recitals

and traditions, which our reason cannot admit or recognise,

but which, from their number, the concordance of their

circumstances, and from their result, seem not to be devoid

of a certain degree of authenticity. In whatever state of
society we are placed, whether the people among whom
we live be ignorant or enlightened, we hear stories of ap-
paritions, of prophetical dreams, of visions, and a thousand
others similar. By observing attentively, we may see with
what uncommmon care the narrator avoids or suppresses
every circumstance which could give to the facts related a
natural explanation, and yet with what secret satisfaction

every one of the hearers, after protesting that he does not

believe in spirits, in dreams, or magic, declares that the

facts are singular, very singular, and altogether inexplica-

ble. Is it not evident that every individual cherishes a

lurking belief, almost unknown to himself, in the existence
of fairies a^d supernatural beinc;s ; that, in relating an
anecdote, he iecls an irresistible tendency to introduce and
appeal to supernatural agency ; that he fortifies his own
opinion by the hope that others will add their testimony to

his ; and thus, at last, prejudice inclines him to admit the
the truth and reality of what he does not wish or is not
able lo refute ?

Many instances of the marvellous are also presented to

us in real life, and in the natural order of events. The
passions and emotions by which wc allow ourselves to be

actuated in contemplating events which take place around
us, is not one of the least causes of our errors and our suf-
ferings. The romantic life of a hero and adventurer, as it

is invested with greater uncertainly and greater privations,
gains our esteem and admiration in piefcrence to the mild
viitues and discriminating wisdom of the most illuMrious
statesman or legislator. The misfortunes of Mary, Queen
of Scots, and of her descendant. Prince Charles Edward,
commanded the sympathy, the love, and enthusiasm of
millions. In the cause of these princes, how many have
joyfully sacrificed life, though neither of them was worthy
or capable of reigning! How many labour still to blot out
every stain from their memory ! And yet every individual,
in the circle of his own private friends and accpiaiDtances,
can undoubtedly find many persons more distinguished for
virtue, for good principles, for integrity of character, than
the prince for whom he is willing to lay down his life : but
a friend, a private man, is invested with none of those at-
tributes, always dazzling but often false, which are calcu-
lated to strike the imagination. Supreme, uncontrollable
power attributed to a man, partakes of the wonderful in no
mean degree

; and is, perhaps, one of the great reasons of
the adoration of the people to their king. Those whom
we, or our fathers, have elevated to a throne, we regard
almost as gods ; and we prostrate ourselves before the idol
formed by our own hands. But a fugitive king, a royal
prisoner dragged to punishment, is a deity in distress : the
marvellous is here carried to the highest extent of which
reality is susceptible ; this is the most overwhelming source
of enthusiasm; and we are all attachment, admiration, and
sympathy.
Of all human events, that which is most inseparably

allied to the marvellous is war; which, in every nation, and
every siage of society, is the source of the strongest pre-
judices. Hence our admiration for the talent which is the
rnost fatal to our race, our joy when we hear of defeat and
victory

; and hence that enthusiasm which excites in us a
thirst for military glory. This prejudice arises from the
weakness and inefficiency of our bodily powers, compared
with the ardour and energy by which our mental ficulties
are distinguished. It is bec.iuse we feel ourselves weak
that the display of strength commands our praise and af-

fections, and the achievements of one man seem to afford
a compensation for the general feebleness of our race.
The general who has ranged a hundred thousand men
under his command, and who has rendered them as obe-
dient to his word as the members of his body are to his

thought, appears to the imagination as something more
than human. And the greater difficulties he has to en-
counter, the more fierce the enemy that opposes him, the
more are we astonished, and the more bis triumph de-
lights us. His courage and enterprise also seem to us
striking and admirable, in proportion as we are ourselves
distinguished by timidity. Accordingly, the entliusiasm
of females for the warlike character is incomparably higher
than that of the opposite sex. Without this admiration,
so emphatically and so cordially bestowed, the names,
comparatively speaking, of few of those whom we justly
denominate heros, would now have been enriched with
military glory.

The marvellous, in fine, is carried to its highest extent

in religious belief. As almost every religious system,
whether pagan or inspired, has for its object things which
reason can neither analyze nor conceive, there is an ap-
parent cause for excluding reason entirely from the con-
templation of such high subjects. But a careful distinc-

tion should be drawn between what reason cannot really

penetrate, and what is palpably absurd and unfounded, and
cannot in truth exist. In not a lew of theological systems,
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belief comprehends not only what, from its very nature,

is too high for Hie human understanding, but what is coh-

irary to it. And priests, who arc the authors of this cor-

ruption, and who find it an inexhaustible source of power

and wealth, have too much interest in continuing the

delusion, not to resist every examination of their discoveries,

and to enforce faith at the expense of reason. This blind

submission, which is diametrically opposed to the doctrine

of the reformed religion, and to that appeal made to all

men to examine their faith, which constitutes reform,

seems to have been revived by the reformed churches

ihemsclves, so soon as they were established—so soon as

ihey no longer formed an opposition in the bosom of

another church, a minority called upon to attack or defend

themselves by reason and argument, the only weapons by

which men can be effectually and permanently convinced.

Wickliffe, Luther, Calvin, Zwingle, appealed from faith to

reason and examination, from prejudice to judgment; and

the exercise of our faculties which they recommended,

has conferred upon us the advantages which we now enjoy.

But the candour which characterized the early reformers

lias in a great degree disappeared; our doctrine is still

that of the reformed church, but our language does not

correspond with our doctrines. A certain degree of the

wonderful, a certain degree of blind superstitious belief,

the submission of reason to faith, constitute a prejudice so

essentially interwoven with the nature of the human mind,

that no small proportion of the reformed churches have

adopted and enforced principles vt-hich have rendered re-

form an empty name, and which are as absurd and as little

supported by Scripture as any of the dogmas which reform

has superseded. They behold with ill-will and displeasure

the exercise of reason in investigating the truth of doc-

trines which they wish to bo implicitely adopted and believ-

ed, and they regard, as the first of virtues, that disposition

which, in prohibiting doubt, renders examination, and

afterwards rational conviction, impossible.

The eagerness we have to believe—the thirst we pos-

sess for the marvellous, is still more decidedly manifested

in the successive adoption of opinions which are common
to every religious system. The more any particular dogma
is repugnant to sense, to reason, and to all the means we
have of knowing truth, it is adopted with the greater zeal, and
maintained with the keener animosity. Words susceptible

of two interpretations, the one according to reason, the

other contrary to it, have uniformly been taken in their

mysterious sense, because this meaning required a great

sacrifice of the understanding. Figurative and poetical

expressions have, on this principle, been interpreted in

their literal sense, even contrary to the evidence of the

text in which they occur. The history of heresies, which
presents to us doctrines founded, not on the word of God,
but on the fancies and dogmas of men, proves to us that

opinions, which are the most wild and extraordinary, are

preferred to those supported by reason, by Scripture, or by

nature. The belief in transubsiantiation may serve as an

example of this tendency in the human mind to select the

most absurd and incredible inferences from words suscep-

tible of a simple and rational explanation ; and upon the

same principle, opinions of the most important kind are

not unfrequently founded on expressions, which to afi un-

prejudiced mind would convey no such ideas, and which,

from the different shades of meaning in which they might
be used, would be insufficient to establish the authenticity

of a single historical fact.

Testimony,.of whatever kind, is modified in a greater

or less dei^ree by our love of the marvellous. A man,
whose prejudices are strong, and who wishes to give

poignancy and effect to what he relates, does not know, or

does not refiect, that he is distorting and qualifying the

truth. He thus, without apparently intending it, rejects

circumstances which appear to him trivial, but which, not-

withstanding) to other minds might have been the source

of doubt or conviction ; he twists events ; he assigns effects

to erroneous causes; and he forms a regular and con-

nected narrative from detached and isolated facts, incapable

of themselves, without prejudice, of any such interpretation.

The impression, however, which he thus wishes to make,
is that which most flatters his imagination, and which is

most closely allied to the marvellous. We ought not

therefore to form an unfavourable opinion of the person
who relates to us extraordinary facts ; nor to believe that

he intends to misrepresent or to deceive ; but, before admit-

ting the truth of his recital, we ought to endeavour to

ascertain and analyze the prejudices by which he is influ-

enced, and the effect which they are calculated to have on
his J4.idgiiient and his principles. We ought to remember
that these prejudices may have led him to suppose he saw
things which did not exist, merely because he had a plea-

sure in seeing them, and that he has related events which
never took place, merely because he derived a gratification

in confounding his imagination with his memory. Let us
not say of an ocular witness that he could not have been
deceived, for probably he took delight in being deceived,

and the eyes which so anxiously sought the wonderful,

experienced no great difliculty in finding it. Such a per-

son, we ought to reflect, can have no interest in deceiving

us ; the only interest he feels is giving way to extraordi-

nary impressions, and making extraordinary recitals. Let
us, therefore, doubt of the facts without condemning the
credibility of the witness ; and to the universal prejudice

of the vulgar, which adopts, amplifies, and propagates
whatever is wonderful, let us oppose the prejudice of the
wise, which doubts and distrusts.

in. The Prejudices of Sensibility.

In addition to memory and imagination, sensibility may
be mentioned as substituting impressions in the room of
reason and judgment; or, in other words, as the source of
various prejudices. A state of apathy and indifference is

probably the most uninteresting, and the least happy con-
dition in which we can be placed. Whatever, therefore,

has a tendency to develop our faculties and rouse our
affections, to make us, as it were, live more and feel more,
affords us pleasure and satisfaction. We are anxiously

desirous of every thing that can excite joy or sorrow, love

or hatred. We are gratified to feel and to know that our
heart is filled with emotions, whether these be painful or

otherwise. Though these emotions be of the most oppo-
site and heterogeneous character, they still afford us proof
that our sympathy arid sensations are strong, and that we
are formed for feeling an interest in life—circumstances
which are the source of much satisfaction and delight.

The necessity and desire, therefore, of having our emotions
and sympathy excited, arc the principal cause of the pre-
judices which sensibility rouses and develops.

All our false and erroneous opinions, however, it must
not be forgotten, do not take their rise in the prejudices
which we have been contemplating. Some of them have
their origin in the general cast and character of our mind,
without being referrible to any one faculty of it ; others are

purely accidental, and belong to fortuitous cases, which can
be ranged under no class. All our sentiments and judg-
ments (as circumstances, whether accidental or otherwise,
call them forth) result, therefore, from the general tendency
and habits of our dispositions and intellectual endowments,
though their origin cannot always be minutely and satis-
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faclorily traced. And it is the power of memory, the love

of the marvellous, the tlcsirc and necessity of emotions

that modify Ihcni, and transform them into prejudices.

The taste \vc have for painful emotions is - ne of the

most singular and apparently absurd of all our dispositions.

We undoubtedly wish to be happy ; and the pursuit of

happiness is the greatest spring of action ; but we are not

willing to abandon our title to be miserable, or rather there

are not ihings so contradictory which we wish not to be at

one and the same time. If any one congratulate us because

we enjoy the smiles of fortune, because all our tastes and

all our inclinations have been gratified, we never fail to

answer him that he knows not all the secret troubles, all

the gnawing cares which lurk under the garb of outward

prosperity. We seem to court melancholy ; and in the

midst of success, and of all the advantages of fortune, we
nourish the canker which destroys our happiness ; we
cherish distaste of life, and complain of the fatigue and
emptiness of all its enjoyments.

This partiality for painful emotions is not entirely affect-

ed ; it is indeed often the true source of our actions, and

ihe natural tendency of our thoughts. As we almost in-

sensibly place our hand on the spot, which, being diseased

or injured, excites pain, and as we cause irritation in it by

our touch, in like manner we involuntarily give way to

painful reflections; we resist the torpor which would remove
them from our attention, and we excite and prolong anguish

which otherwise might not have been felt, or would soon

have disappeared. From this propensity of our mind
arises a prejudice almost universal in favour of whatever

produces sorrow or suffering. A recital, however un-

ibunded, which disquiets and rouses us, is already in our
estimation half proved; a fear which renders us unhappy
is already half realized. The same remark is also appli-

cable to joy, and upon the same principle; the only dif-

ference beiween the two is, that joy is more common, as it

is more directly and steadily the object of our wishes and
pursuit. And in proportion as any narrative, or the rela-

tion of any event, makes a deep impression on our mind,

either of a sorrowful or joyful description, our sensibility

in the same degree increases our belief; and whatever
raises emotions in us, assumes at once, in our view, the

appearance of probability or of truth.

It is, however, not only in grief or in joy that sensibility

is called forth; it appears also in love and in hatred. Our
self-love is higher when we feel ourselves to be influenced

and actuated by strong emotions which we delight to cherish;

and we have much greater satisfaction to have our conduct
regulated by sympathy or antipathy than by reason and
judgment.

It is the province of sensibility to direct our estimate

of the various individuals with whom we may be connected,
to form those ties which sweeten existence, to choose our
friends, and to render us worthy of a return of their affec-

tion. This is indeed the proper department of sensibility

;

but we extend it still farther. In appreciating things, and
in forming our principles of action, we are, in no inconsi-

derable degree, determined by it ; we make morals not
unfrequently an affair of sympathy or antipathy ; and
we prohibit the examination of what we have thus approved
or condemned, as emphatically as if the decisions of sen-
sibility were infallible, or as if there was no appeal to a
higher or more unerring standard.

While we assert this, however, we do not deny the ex-
istence of what has been denominated the moral sense or
moral faculty ; that state of the mind which (though it is

modified by education, or the circumstances in which "c
are placed) gives us an intuitive perception of good and

cvilj of virtue and vice. It is not necessary, nof have we

time at present to enter upon an analysis of the nature and
functions of this faculty. We shall not endeavour to ascer-
tain wheiher il is an insiantaneous exercise of ratiocination,
so rapid that the several steps of the process escape our
observation, or whether it is the result of early associa-
tions, and an impress of public opinion made on our minds,
without our being in the least conscious of it; or whether
the ideas which the moral faculty excites in us arc really
intuitive and innate, imprinted by God himself on the
human heart, and ought to be acted upon and appealed to
in every case of doubt and perplexity. It may he remarked,
however, that those who have espoused this last opinion,
have been forced to allow that the two others have also
a powerful tendency to produce similar emotions ; and that
the line which separates the three opinions in question
cannot be easily traced or defined. Besides, every innate
perception should correspond with the decisions of reason;
and as the suggestions of the moral sense, taken accord-
ing to the first two definitions of it, do often and may
always correspond with the decisions of reason, the real
origin of this faculty may at any time be made the object
of discussion, and will never, it is probable, be entirely
ascertained and established. As the origin of this f.iculty,

therefore, cannot be indisputably settled, it is impossible
to point out the exact degree of confidence which in everv
case should be given to it. It may, however, be regarded
as the safest rule, thai, while we pay the greatest deference
to its suggestions, we ought also to subject them to ;. strict

scrutiny and examination. As in the opinions we form
of external objects, wc rectify one of our senses by the
other ; as, for example, we consult the sense of touch
when we suspect an error in that of sight, and when wc
find a contradiction between them, are assured that one or
other of them has deceived us; so as often as the moral
sense awakens in us emotions, whether of sympathy or of
antipathy, which reason and investigation do not confirm,
we may conclude that error exists somewhere ; and wc
ought, therefore, to draw no inferences till we have brought
the subject under review to a new and more strict exami-
nation. In making this examination, wc shall find either

that we have made a mistake in our reasoning, or that wc
have implicitly adopted opinions on the authority of others,

or that our moral sense is clouded and distorted by the

previous circumslanccs of our life, or by those in which
we are at present placed. We may thus arrive at the truth

with as much certainty, as in the case of external objects

alluded to above, we confirm or dispiove the decisions of

one sense by the successive exercise of the others.

Sympathy, when applied to persons and not to things, or

not to the principles of moral conduct, is the source of the

most amiable of our prejudices. It is sympathy that

prompts us to undertake the defence and espouse the cause

of whoever is in distress, or is unfortunate and oppressed.

Sympathy, too, promotes our own happiness in proportion

as it contributes to the happiness and welfare of others.

This feeling, however, lliouKh enlightened and apparently

well directed, often misleads our judgment, and inspires us

with prepossessions in favour of individuals, which inves-

tigation and experience do not justify; but it is belter and

more pleasant to be deceived, Ihau to have doubted and

mistrusted.

lint antipaihy, or the prejudice of hatred, exercises the

most fatal influence on the human mind. The aciivity of

our sensibility seems not to be satisfied if we sacrifice to it

those only whom we have good reason to hate. It requires

hecatombs. It embraces whole tribes and nations. Any
external diflercnce—a difierence of name, of colour, of

language, is suflicient, we think, to prevent us from being

candid or just; and we applaud ourselves for the energy
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of our hatred towards persons in such circumstances, though

probably not one of them is known to us. The fault, real

or supposed, of a single individual, we extend to his family,

to his sect, to his countrymen; that of one age is attributed

also to the succeeding ages. By such illiberal judgments

we flatter ourselves we are showing our horror at vice ; and

we even sometimes go so far as to regard the sentiments

in question the best proof of the soundness of our religious

principles. In an Egyptian convent where an English

traveller lodged, the monks described to him the vexations

they experienced on the part of the Turks. In these mas-

ters, who are often so oppressively cruel, every thing was

a cause of offence; their opinions, their manners, their

habits, their language. " Do you not hate the Turks ?"

said one of the monks at length to their j;uest. " I fear the

wicked," replied he, " but I hate nobody." " You hate

nobody !" exclaimed they, " then you cannot be a friend

to our order."

The prejudices of hatred undoubtedly have their origin

in the human heart; but they are rendered a thousand times

more inveterate and strong by those who govern us, and

who have an interest in cherishing and perpetuating them.

Our rulers uniformly study to encourage and augment

national hatred. Governments are reciprocally offended at

each other; and the people, who know not each other, and

never have had any mutual communication, are made to im-

bibe the same spirit, and become deadly enemies. The sup-

porters of different religious sects, sometimes also, we fear,

cherish no great love of liberality towards each other, and

thus dishonour the name by which th y are called. And
yet there is any thing but a well-grounded or natural enmity

between nations and between churches. How can one man
be offended at another because he has a different way of

honouring and worshipping God? How can sentiments

which elevate us towards our Creator cause us to quarrel

with any of our brethren ? It is not religion which is

intolerant; but it is man,—who has built his power and his

greatness on the credulity and prejudice of others: it is

man who has cultivated religious hatred, and who has asso-

ciated it intimately with a sentiment, which of itself inspires

only benevolence and love. How can any nation be the

natural enemy of another ? Has not each in its own bosom
the elements of its own felicity ? If one nation wish assist-

ance from a neighbouring country, will not that assistance

be obtained more readily and efficiently from a people who
are prosperous and happy, than from those who are discon-

tented and oppressed ? But the hatred of which we are

speaking originates not in the collective body of a nation,

but in some iii<lividual of it. He who wishes to secure

for himself alone the honour and the advantages of his

country's prosperity, is jealous of the subjects of another

kingdom as he is of his own citizens; he excites mutual
jealousy between them, and he thus directs against his

neighbours lliat jealousy which he feared would be exer-

cised against himself.

Our natural dispositions would never excite in us preju-

dices of hatred so inveterate as those we have been describ-

ing. This is effected by the low artifice of our rulers

ulone. They have endeavoured and partially supceeded,
in makinp us wish the downfall and opptessiun of our equals
Bnd neighbours; whilst the only thing, in which nations

?nd individuals should take an interest and contend with

each other, has not been sufficiently attended lo ; namely,
the advancement of the dignity of human nature, nl liberty,

arid of reason. This ^leat object is the same in every

•ountry and nation, whether allies or enemies. National

hostility is merely temporary, and must have a termination ;

but the diffusion of knowledge, the establishment of liberty

ky mere liberal laws, the superiority of reason over preju-

dices, are advantages in which the whole human race are

concerned, and the effects of which arc equally salutary

and permanent.

IV. Tie Prejudices of Mental Indolence.

We have hitherto considered the prejudices which have

their origin in, or are connected, with our faculties; but

another class of prejudices spring up in us from the absence

of faculties ; from indolence, which may be denominated

a negative power of the mind. The love of repose, timidity,

and mental inactivity, are voluntary diseases, which weaken

and paralyse the exercise of reason, without substituting

any other faculty of the mind in its stead.

An aversion to new ideas, to change, to reform, to all,

in short, that requires any great energy of mind, or that

militates against the principles we had already formed, is

a disposition common to all people, and its empire is great,

according to the inveteracy of our prejudices, or according

to the necessity under which we labour to shake off its

control. Activity of mind is, we confess, a disposition

natural to man; but it is a disposition which has a tendency

to decay. It seems to be peculiar almost only to youth

;

and with by far the greater number of men it diminishes

in proportion as they advance in years. Mental contention,

or our original and long established principles being

opposed by new ideas, is the source of great uneasiness and

labour to him who has laid aside the habit of analyzing

all his thoughts. The doubt that our former opinions arc

founded on prejudices, is the announcement of a painful

and laborious investigation. It compels us to enter upon

a process of examination, which requires a degree of atten-

tion which discourages us ; and not unfrequenlly we have

to retire from the task, from the humiliating conviction that

we cannot perform it—that it is beyond the reach of our

faculties—and that the higher regions of thought arc a

sphere which is now for ever denied us.

When we have submitted a great number of our preju-

dices to examination, and when, having thus fi-^ied our

opinions on several points, we have, as it were, erected

land-marks to guide us in the vast regions of thought,

doubt is by no means unpleasant or alarming. We know
the firmness of the basis on which our convictions rest,

and we feel a repose and a surety which ignorance or pre-

judice could never afford. The truth of our principles

encourages and animates us; and our mind, anxious to fix

its ideas, takes in successively new objects of contemplation

with an ardour more and more lively. We thus are daily

making conquests in the region of darkness. But by far

the greater number of men have not been accustomed to

reflection. They have substituted the authority of others

in the place of reason. They have maintained, unaltered

and uninvestigated, the opinions which ihey received from

their instructors, and never imagined that the ideas which

they thus obtained were susceptible of proof, or required

it. If, in a mind thus formed, a doubt on any one point

were to be started, it would be immediately overwhelmed
with confusion and astonishment ; every opinion would be

shaken and undermined ; truth and fiilsehood, reason and

prejudice, would be indiscriminately blended together, and

all would be conjecture and uncertainty.

In proportion as prejudice has made inroads upon our

natural opinions, the habit and the power of reflection have

been removed or annihilated ; and doubt, when introduced

into the mind, commits there the greatest ravages. A
mind, over the faculties of which prejudice has for a con-

siderable time exercised authority, has, from this long state

of repose, and inactivity, lost the very basis of reasoning;

it possesses precise and defined opinions on no subject, and
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it is Ignorant ot the method of acquliing iliein. In a

building, a single stone removed, or put out of its proper
place, is sufficient to bring the whole edifice to destruction.

In like manner, doubt on one point not uiifrequently leads

to absolute and universal incredulity. Every one must
have remarked, that those in the Protestant chuich, who
shake off ihe common belief, are contented with modifying
it in a greater or less degree ; while those who abandon
the Cailiolic church plunge almost always into atheism.

When a single point of faiih is attacked, the influence of

the whole system is weakened ; and thus the opinions and
the hopes which we were once taught to cherish are gra-

dually undermined and destroyed.

It is not, however, in matters of faith only that doubt is

the source of uneasiness. In other matters, whether of a

public or private nature, the same feelings are excited : we
resist with eagerness the first intimations of doubt, and
endeavour to wrap ourselves up in confidence and security.

This lulls us into a slate of mental repose, which doubt
immediately dissipates and destroys. When danger is

inevitable, there are few men who at once allow themselves
to see it in its true and alarnnng colours, and even when it

may yet be removed and resisted, men not unfrequently
allow themselves to remain insensible to their situations,

and regard as their enemy him who gave them the first in-

timation of their danger. When a man has been told that

his servants rob him, that his mistress betrays him, that his

friends are unfaithful to him, or, in a more important case,

that his public and political interests are invaded—even
when he is told all this, he listens to the intelligence with
prejudice ; he believes, or tries to believe, that it is un-
founded ; he endeavours to preserve the ease and repose
of his mind, a blessing which he seems to cherish with
peculiar delight. He feels displeased with the person who
wishes to excite his fears, he rejects his suspicions and his

intelligence, and applauds himself that he is possessed

of sufficient generosity not easily to believe evil.

If we endeavour to make him suspect the mode of

government under which he has lived, its legislation, its

political organization, he will oppose these endeavours

with the most obstinate incredulity; he will defend the

system to which he has hitherto submitted with the keener

inflexibility, in proportion as it has been less the object of

his study and investigation, or in proportion as his attach-

ment to it has been founded on prejudice. An invincible

terror causes him to resist the destruction of all that he has

known and admired from his infancy, of which his preju-

dices will not permit him to examine the consequences.

This terror seems to be instinctive, which nature excites

in us, at whatever is unknown, and which is often salutary

in making us shun dangers, the result of which we cannot

calculate.

This dread of new experience, this repugnance to doubt
and distrust, this indolence and unwillingness in exercising

our faculties on subjects of speculation, to which we have
been unaccustomed, are increased and fortified by personal

and by national pride. We wish not to allow that we, or
those whom from our infancy we have been accustomed to

respect, have acted improperly, or have been actuated by
bad motives. We defend an anclont system of government,
upon which the will of the people have had no influence,

on the same principles that we defend a dogmatical religion.

There is no one point or department in it that we will con-
sent to abandon, because, in our estimation, every part
being connected with the whole is equally sacred ; which
is. indeed, the case when they are all equally founded on
prejudice. A constitution, on the other hand, on the for-

mation and perfection of which reason and judgment have
been consulted, is not on every point equally venerated ;

its parts arc more independent of each other, and it can
admit of corrections and of changes without being entirely
overthrown.

Such is undoubtedly the principle reason of the unshaken
stability of those constitutions in the East, which have
enchained the faculties of the human mind, and put a
complete stop to the progress of improvement ; and of the
division of castes, which subjects a vast proportion of the
population to the most hopeless and degraded state of
misery and humiliation: a circumstance the more remark-
able, as few or no advantages result to the higher classes
from this degradation of their inferiors. We would at
first sight suppose, that this violence against nature could
be maintained only by force, and yet the contrary is the
fact

; it is maintained against a superior force, if the peo-
ple, in whose hands it is, knew or chose to exert it.

The Jewish nation have been conquered by people of a
different religion and of difTerent manners, who, for centu-
ries, have laboured to destroy their system ; but, in defiance
of every exertion, the oppressed classes have submitted to
disabilities and contempt; they never have revolted ; they
have not endeavoured to shake off the yoke, even when it

was imposed on them by people inferior in resources to
themselves. The long duration of Judaism is one of the
most astonishing triumphs of prejudice. The Jews have
uniformly and inflexibly resisted examination, and the force
of every argument brought to refute and counteract their
opinions ; and, in doing so, they have entrenched them-
selves behind the principles already mentioned—the dread
of new opinions, mental indolence, and national pride.

Prejudice is, by its very nature, stationary ; but reason
is progressive. Legislators, therefore, who wish to impart
to theii- institutions and enactments an eternal duration,
have wisely endeavoured to enlist prejudice in their favour,
have founded them on the basis of that indolence of the
miiid which we have been discussing, have prohibited ex-
amination, and have banished reason from their dominions.
They have found in prejudice a power always ready to
defend existing establishments against every innovation,
however salutary, both to the individuals immediately con-
nected, and to the general interests of mankind. This
plan may be prudent, so far as legislators themselves are
coiicerned, but its results are uniformly injurious to society.
With an arrogance, which ill becomes man, they have set
bounds to the powers of the human mind, and, in their
assumed wisdom, have said, that their actions and views
have attained to the standard of perfection, and have endea-
voured to render improvement impossible. But precau-
tionary prejudices will not save social institutions, either
from gradual deterioration, or from calamities which may-
overthrow them. Countries where civilization is stationary,
being always the same, are really deteriorating, when com-
pared with those that are making reijjular advances in re-
finement and liberal knowledge. Besides, where social
institutions undergo no change, the human character
necessarily degenerates, because government, being fixed,
ncithei- excites interest, nor affords scope for the exercise
of genius and talents ; because the arts, which might other-
wise have flourished there, gradually disappear ; and be-
cause the stationary character of institutions does not de-
fend them either against conquests, or against tyranny, or
against pestilence and famine, or the numberless scourges
of earihor of heaven. When this stationary system is pro-
posed for our admiration by men who are not ignorant of a
belter ortlcr of things, we are tempted to ask them, if the
hell of Dante would not appear preferable in their eyes to
what they propose, since 'hey would possess a more certain
guarantee of its immutability?

It is not among the I;idians only, where social and poli-
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tical instiunior.s are stationary. All the eastern nations

reject, with an almost equal degree of horror, every idea

of change, though the actual order under which they live

is for them a stsie of suffering, of oppression', and of ruin.

With the people of Europe, even where the subjects of

legislation have been comparatively open to discussion, the

two terms, innovation and danger, seem almost synonymous;

and one class of men are always ready to resist a change

without examination, merely because it is a change. The

most serious inconveniences would undoubtedly result from

a continual volatility in political measures. But there is

no danger against which the universal character of man
provides so completely; for there are no prejudices so

strong as those which support the established order of

things.

We have thus, as it were, made the tour of a human
being, to endeavour to ascertain his opinions and their

origin, and to establish some classification in that infinite

variety of thoughts, of errors, and of prejudices, by which

he is distinguished. We have endeavoured lo discover the

origin and n;iture of his ideas. We are aware, liowever,

that this classification is, in a great degree, arbitrary ; that

our different t|ualiiies are connected with and diverge into

each other, and that very often the same errors may pro-

ceed from two or more of the sources which we have treated

as separate. Some advantages, however, we believe, will

result from thus subjecting the natural tendency of our

thoughts to the examination of reason, and from foreseeing,

as it were, our errors before they really exist. In referring

cur opinions to this classification, arbitrary as it may seem
to be, and in inquiring how much they may be intiuenced

by memory, iinagination, sensibility, and mental indolence,

we free thein successively of all their accessaries; we
deliver them over to an impartial examination ; and if they

stand the test of this analysis, we will be enriched by a new
truth ; if they are found lo have their origin in prejudice,

we will at least be delivered from an error.

ANALYSIS OF THE FOREGOING TREATISE.

Prejudice is an opinion formed beforetrea-

son has discussed the soundness and pru-

pritty itf it. p3l?:e 135

Man. in the fint stages of his life, necessa-

rily resigns himself to prejudice. 1j5

Hecannot at once emancipate himselffrom

its inlluence, and substitute reason in its

stead. 136

MTien dotiht is entertained on the subjects

ofour beli f, we subject lliem to a careful

investigation, which leads to conviction

ajid certainty, 136

Kientollie end of life, men of the most
philosophical minds have occasion to re-

sist and guard :.gainst a great number
of prejudices. 136

Relation and diflcrence between prejudice

and pi-esu nipt ion. 136

Prejudice h.js Its oriRin in the dispositions

of our mind, presumption in the circum-

stances of any subject submitted to our
judgment, 136

"We transform into prejudice the presump-
tions which have bejeu couiraunicated to

ns by o'hers, I36

The f'tllowinR division includes the chief

sources of prejudite, namely, mi-morv',

imagination, sensibility, and menial in-

dolence, 136

I. Prf^iidicea of Memory.
Tlie veneration we pay to the remem-

brances of our childhooit. 136

AVe delight to recal that period when our
pleasures and oiu' hupes were so lively

and fascinniing, l37

The love which people bear tow«rds their

kings would be almost inexplicable, if

the king was not, in their associations,

the representative of the times that are

past. 137
The respect for ancient families, ancient

governments, and ancient laws, has its

origin in the same feeling, 137

The slow and difficult conversion of those

in any relign*"*- ^*'*o have been long dis-

tinguished by incredulity or a worldly
life, 137

This cunversion, ishen it dors take place,

is always in f.vour of ihat theological

system vhich we were taught to btiieve
and reverence in early lile, l37

When we become the MCtims of doubt, we
regret the faith we abandon as we ivgret

the days of our youth, i..8

The remembrances of youih give duration

and >tability to social insiiiuiio;,s. 13S

But these remenibraiices have a contrary

eftt-ct. it the establ'shed order of things

is new. and tf «e can recollect an order

which it has superseded, 138

The iiltisions of memory cause that unset-

tled and precarious state of affairs which
follow political or religious resolutions,

138

II. Prejudices of Imagination.

Constant efibrt of the imagination to sub-

stitute whatever is wonderful in place of

what is real. 139

The wondeiful. presented lo us in works of

poctrj- and romance, as a play of ihe

imagination, pleases iis in proportion as

it deceives us, 159

There is a universal tendency in the human
race to believe popular traditions and
superstitions. 139

The wonderful is not unknown in real life,

as, for e\ample, the interest so invariably

taken in unfonunate kingi, 13<}

Of all human events, war is most nearly
allied 10 this feeling, 139

Themar-ellousin re'igious belief; mystery
is a great source of the marvellous. 139

The protesiant ihurclies by degrees re-

nounced il^at exanunaiion of ilteir faith

by whitb they were at first distinguished,
140

History of heresies ; the most difficult of
their opinions is always preferrcil, 140

The love of the marvellous aHt-cts eveiy
kinduf tcstin.ony, 140

\Te m»y suspect the iruih of opinions that
partake of the wonderful, though wecan
place the utmost confidence m the per-
sons who entertain them, as they may
in > oluntarily be the < tciims of prej udice,
140

III. Prejudices of SeniibiHty,
The absence of emotions. 140
False opinions have not always th- ir origin

in our faculties, but our faculties trans-
form (hem into prejudices, i40

Analyst* of mouriifiii emoiions; we easily
imbibe a prfjudice in favour of what
ext-ites our pity, 141

Analysis of pleasurable emotions; preju-
tlicc ii. favouv of whai excites tht rn, 141

Inrpiii-y into iht sentiments of love and
hatrt-d, ^A\

We extend synpathy and antipathy from
persons to 'hni^s, 141

This sympathy or internal moral sense
ought always to be infiuenced »nd regu-
lated by the suggesiiwis of reason, since
the one rectities and confirms the other,
142

Truth being one and the sarue under all

circunistrtutes. the moral sense and
enlightened reason ought ahvajs toagt^e
and be recipiocal, 42

Syn.piithy, applied to persons, is tht most
amiable of our prejudice*. 142

Antipathy is the n>osi odious though it has
often been represented as a vtrluuii^

sentiment, 142
Aniiphthy is an artifice whic-li kmgs and

chiefs niike use of to excite their follow-

ers or subjects against their neighbours
or rivals, 142

The sentiments natural to m»n could nerrr
have given it origin, 142

IV. Prejudicet of Menrai Indolence and
liivc'ivity.

The activity of the niind decays, and the
most part of men regard mental appli-

c:.iion, au'i the j^irring and opposition of
different opinions, as a (atigue,and avoid
it 142

The less we have submitted our prejudices
to examination, the more we fear to d*
so. 142

In a mind which has lost the h;ib)t of re-

flecting, doubt ciinduetsdireel:y toincre-
dulit)' ; whilst by an active mtnd, it tbrms
the ba«i^ of investigation, and excites to

it, 142

Men resist with obstinacy the first symp-
toms of suspicion and ot doubt, 143

The- Irss ih-.-y have investigated the imture
and iiierii of the<r puuhc ins*^tution«,thu
more prepateil art they to defend ihem
with obs'inacy. 143

Th.-i (tb,iin:*cy is increased by personal and
i.aiiooal piide, 143

The unshaken stdiidity of the oppresnve
govt-rnmeiits of the east, takes iti rise in

this mental indolence 143

This sam-' prejud ce gives permanency to
the works and ena tnients of legislators,

tho' gh theii tendency be ever so despo-
tical and injurious, 143

Nniiuns. where civilization \i making no
progress, deterior.'ie, from the indolence
and inactivity ot the human mind, 143

There is a p ejudice against innovations
among all people, 143

The c-la^siiicstiou of prejudices, which has
been established ii. this treatise, may be
of use in our inquiry after truth, and ia

ftTotdjng error, 144

P R "F

PREPOSITION. See Grammar.
PRESBURG, or Posing, a town of Hungary, and the

capital of the kingdom, is agreeably situated on an emi-
nence, on the north side of the Danube, and commanding
a view of the extensive plains through which that" river

flows. The town is ill built; the streets are steep and
narrow, and the houses rather mean. The suburbs are

much handsomer, and display some modern improvements.
The town contains two squares, ornamented with statues.

The principal ( hurches are old gothic edifices, built in

1090. Amoi g the other public buildings, are the residence
of the palatine of the country, the town-house, the barracks,

PRE
the corn-inarket, the public granaries, the palace of Bathiany,
the cupola of the church of St. Elizabeth, a college w.th
a gymnasium and church, besides seven convents, a Pro-
testant school, a Lutheran church, and two hospitals. The
Danube, which is about 125 fathoms wide, is crossed by a

flying bridge. The Chateau of Lanschitz, in the neigh-
bourhood of Presburg, and the chateau of Esterhazy. are

well worthy of being visited. The principal promenades
are the one on the island at the flying bridge, that at ihe

mills, the one before the great Cafe, and that • pposite the

palace of Bathiany, besides the gardens of Counts Erdocdy
and Groschalkowitzi. The principal manufactures are
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t&ose of woollen, silk, oil, tobacco and snuff. Population

about 30,000. East Long. 17° 10' 45", North Lat. 48° 8'

28".

PRESBYTERY. See Scotland.
PRESCOT, a market town of England, in Lancashire.

It is situated on an eminence on the great road from Lon-

don to Liverpool, and consists principally of three paved

streets, surrounded by numerous collieries, some of which

are beneath the town. The church, which is large and

spacious, has a steeple 156 feet high. There are also here

a meeting-house for dissenters, a free school, and several

alms houses.

Prescol has long been known for its manufacture of

watch-tools and of watch-movements, of pinion-wire, and

files. Coarse earthen ware, cotton goods, and sail cloths,

are also made here. For a brief account of the plate-glass

works at Ravenhead, see England. Population of the

township in 1821, 4458. West Long. 2° 48'. North Lat.
53° 26'. See Dr. Aikiu's Descri/ition of the Country thirty

or forty jniles round Jilaiichester, 1795 ; and the Beauties

«/ England and Wales, vol. ix. p. 226.
PRESERVERS, Life, is a name which has been given

to various mechanical contrivances, for saving the lives of

individuals, either in cases of shipwreck, drowning, or ex-

posure to fire.

Under the article Boat, X(/f, we have already given a full

account of the life boats of Lukin, Wilson, Greathead, and
Bremner, and of other inventions for preserving lives in

cases of shipwreck, £cc.

Different contrivances have, since that time, been pro-
posed for giving assistance in case of shipwreck; but the

most important of them is that of Captain Manby, which
he has explained at length \n his Essay on the Preserva-
tion of Shipwrecked Persons, l^owA. 1812. This plan con-
sists in affixing a rope to a shot, and firing it from a light

piece of ordnance over a vessel in distress, and near enough
the shore. A communication with the shore being thus
established, a boat can be hauled to the relief of the crew.

This ingenious contrivance was in many cases erninenily
successful in saving the crew of different ships; and Captain
Manby was honoured with a parliamentary reward for his

apparatus, having previously received the gold medal of
the Society of Arts in 1808. The following results of
some of Captain Manby's experiments, will show the
effects which are produced by the apparatus.

5J Inch Brass Mortar.
Ang-Ie of elevation 17°.

Weight of mortar and bed, 3 cwt.

Ounces of Powder
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1. The safety-buoy and life-boat of Mr. Boyce, consist-

ing of hollow canvass cylinders, painted and varnished,

and connected wiih each oiher. See Transactio?ia of the

Societi of Arts, vol. xxxii. p. 177. 1814.

2. The contrivance of Mr. G. Bray was, in 1818, of a

boat filled wiih air-boxes, placed under the seats and along

the Slices. Id. vol. xxxv. p. 172.

3. Mr. Thomas Cook's life-buoy, for preserving the life

of a person who falls overboard in the night. Id. vol. xxxvi.

p. 121.

Among the machines for saving persons in the act of

drowning, we may mention a very ingenious one which

has been used for some lime at DuddinK^tone Loch, near

Edinburgh, under the sanction of the Skating Club. As
this loch is much resorted to, when frozen over, for the

purpose of skating, several persons have been drowned,

from the ice giving way in particular places. In order to

give assistance to persons wiio have sunk in the ice, a

rope is placed so as to surround the whole lake. This

rope is at the command of any spectator, at any part of

the circuit of the lake ; and when any person needs assist-

ance, another, at the margin of the lake, has only to take

hold of the rope, and drag it towards him. The rope must

necessarily pass over the spot where the person in danger

has sunk; so that, by taking hold of it, he may be dragged

on the ice, or be enabled to reascend.

Under our article Fire Escapes, we have given an ac-

count of various inventions for this purpose. To the ma-

chines there described may be added Mr. Braby's fire-

escape, described in the Ti-ansactions of the Society of

Arts, for 1816, vol. xxxix. p. 227. It consists of a car made

to slide on a strip of plank, fixed to a pole, and directed

by a rope.

PRESS, is the name given to a machine for compressing

any substance or substances, and retaining it under that

compression as long as may be required.

Various presses, used for general purposes in the arts,

have been described under different articles in this work.

A Sim/iU Lever Press is represented in Bramah's Ba7ik

.\"ote Press, described under that article, and represented

in Plate LXXVI. In this press, the force of the hand ap-

plied at the extremity F, of the lever FD, Fig. 1, produ-

ces a power at F, where the type on the left hand of E is

impressed upon the bank-note above it.

The Common Lever Press is shown in Fig. 4. Plate LII.

where the two plates CC, BB, are pressed together by

means of the screw D and the cast-iron wheel E, to which

a lever also may be applied. Another drawing of the same

press is shown in the Coining Press, Plate CCI. Fig. 8.

The Hiidrostatic Press of Bramah has been amply de-

scribed under the articles Bandana, Crane, Calender, and

Hydrodynamics. References to other machines described

in this work, and acting by compression, will be found un-

der Mechanics.
PRESSES, Printing. See Printing Presses.

PRESSES for copper-plate printing. See Printing

Pkess.
PRESTER-JOHN, or Jean, is the name given to the

emperor of the Abyssinians. The word Jean signifies firiest

in the Abyssinian language; and the princes of the coun-

try having been priests, the appellation Prestei'-John was

naturally applied to them by foreigners, the nanve being

entirely unknown in that country.

PRESTON, a large and thriving borough and market

town of England, in the county palatine of Lancaster.

The town is situated on an eminence rising from the north

bank of the river Ribble, across which a new bridge was

erected in 17S1. The streets are broad and regular, and

the houses handsome and recently built. The parish-church

is a large building, and the parish has three chapels of ease,
Broughton, St. Lawrence, and the New Chapel The town-
hall is a very large and iiandsomo building, containing a pic-
ture of George II. Theassenibly-roonis, winch were built at
the sole expense of the earl of Derby, are elegant and com-
modious. The new prison, or penitentiary house, near the
entrance of the town from Chorley, by VValton Bridge, is

constructed on the plan of Mr. Howard, and has, for its ob-
ject, solitary confinement and reformation only. The cha-
rities consist of two schools; one for 25 boys, and the

other for 25 girls. Cotton goods, and other manufactured
articles, are made here in great cjuantilies, and are export-
ed by means of the river Ribblr, which is navigtble to the

town for vessels of considerable burthen, and for barges
and boats ten miles higher. Preston likewise carries on
some fiireign and coasting trade. The government is vested
in the mayor, two bailiffs, recorder, aldermen, common-
council-nien, and a town-clerk. The town returns two
members to parliament, who are chosen by about 600
electors. Near the town there are many fine walks, but the fa-

vourite one is that of Haynum, from which Prince Charles
is said to have viewed the town and (he country below it,

in 1745, with extraordinary emotions.

According to the census of 1821, the population of the

borough of Preston is.

Houses, ....... 4514
Families, 4689
Ui). eni|jloyed in trixde, .... 4629
Males, - - .... 11,856
Females, - 12,719

Total population ..... 24,575

Seethe Beauties of England and Wales, vol. ix. p. 106;
and Dr. Aikin's Descrijition of the Country thirty srforty
miles round JManchesler.

PRETTIGAU is the name of one of the divisions of
the Grisons in Switzerland It comprehends the districts

of Kloster, Castels, and Schiers. It forms a valley eight

leagues in length and four in breadth. It is well peopled,

and is supposed to have been the territory of the Rucantii.

The land is fertile, particularly in pasturage. The baths

of Gavey, which were formerly celebrated, are in the dis-

trict of Schiers.

PRICE, Dr. Richard, a celebrated author, was born at

Ty-yn-ton, in Glamorganshire, on the 22d February, 1723.

Having received the rudiments of his education at Neath,
he was placed, in 1735, under the care of the Rev. Samuel
Jones; and, with the view of being educated to the clerical

profession, he went in 1739 to the academy of the Rev.
Vavasor Griffith of Talgarth. After the death of his father

and mother, in 1739 and 1740, he was sent to London, to

his uncle, the Rev. Samuel Price, and was entered a stu-

dent in the academy, of which Mr. Eames was the head
tutor. After studying mathematics and ethics, &c. at the

academy, for four years, he became domestic chaplain to

Mr. Slreatfield, of Stoke, Newington. In 1737 he married,

and in 1758 he became pastor of the congregation of New-
ington Gieen. In the same year he published his first

work, entitled a Pevicvj of the /iriiicifial Questions and
Difficulties in Morals, which added greatly to his reputa-

tion, and which went thiough several editions. The funda-

mental principle contained in this work is, that it is tlie un-

derstanding, and not the moral sense, which determines

concerning actions.

In 1763, Mr. Price was chosen afternoon preacher to the

congregation in Poor Jewry Street. In 1769, he gave to

the Royal Society a demonstration of a rule in the doc-

trine of chances; and on the 5ih December, 1765, he was
admitted a member of that learned body. In 1767, he pub-

lished four dissertations, on Providence, Prayer, &c. In
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1769, he communicated to the Royal Society " Ohscrva-

tions on tlie Expectations of Lives, the Increase of Man-

kind," Sec. which was afterwards reprinted with corrections

and additions in his work on Reversionary Payments, &c.

which appeared in 177 1 . This valuable work went through

several editions. The important topics of public credit,

and the national debt, which were discussed in that work,

were treated of in an " Appeal to the Public, on the sub-

ject of the National Debt," which appeared in 1778.

Durine the American war, Dr. Price entered into the

political controversies of that period, and published seve-

ral pamphlets on the nature and value of civil liberty,

which are now forgotten. The next wonk which he coni-

posed was, " A Free Discussion of the Doctrines of Ma-
terialism and Philosophical Necessity," in a correspond-

ence between Dr. Price and Dr. Priesiley.

When Lord Shelburne was prime minister, he was as-

sisted by Dr. Price, in drawing up a scheme for paying off

the national debt; but a change of ministry frustrated this

scheme, and induced Dr. Price to communicate it to the

public in a treatise entitled, " The State of the Public
Debts and Finances, at signing the preliminary articles of

peace in January, 1783; with a plan for raising money by
Public Loans, and for redeeming the Public Debts." At
a subsequent period Mr. Pitt is said to have received from
Dr. Price three separate plans of a sinking fund, one of

which formed the foundation of the system now in opera-
tion.

In 1784 Dr. Price published " Observations on the Im-
portance of the American Revolution, and the means of
making it useful to the World;" and in 1786 he published
a volume of sermons, partly on practical and partly on
doctrinal subjects. When a new academical institution

was established by the dissenters, in 1786, at Hackney,
Di. Price was appointed tutor in the higher branches of

the mathematics; but he soon after resigned that situation

in favour of his nephew, the Rev. George Cadogan Mor-
gan, author of Lectures on Electricity, and of a paper in

i\te P/iiloso/i/iical Transactions for 1785, on the light of

bodies in a state of combustion.

In a sermon " On the Love of our Country," preached
on the 4th Nov. 1789, before the society for commemora-
ting the Revolution of 168S, Dr. Price adverted, with tri-

umph, to the revolution which had then begun in France.
I'hese observations exposed him to the severe invectives of
Burke, in his Rejiectionn on the Revolution in France.

Dr. Price had lost his wife in 1786; and in Feb. 1791,

lie had been seized with a fever, from which he was just

recovering, when he was attacked with a painful disorder,

which had threatened him for several years. Of this at-

tack, he died, on the 19th March, 1791, in the 68th year
of his age.

Resides the articles wiiich we have mentioned. Dr.
Price communicated to the Phil. Trann. for 1770, a paper
On the Effects of the Aberratioii of Light on the time of a
Transit of Venus. In the same work, fur 1774, he printed
a letter on the Insalubrity of Marshy Situations ; and in

the volume for 1775, he published his Observations on the

Difference bctioeen the Duration of Human Lfe in Towns
and in Country Parishes and f'illages. His Short and
Easy Theorems on Jnnuilics, were [n'lnltd in the 'Trans-

actions for 1775.

Few individuals have enjoyed greater celebrity tJian Dr.
Price, both lor talents and personal character. His na-
ture was strongly marked with humility and unaffected
modesty. The philanthropy which distinguishes his
writings was exhibited in a practical form, by the de-
votion of a fifth part of his annual income to chavitable

purposes.

PRIESTLEY, Joseph, a celebrated EngUsIi philosopher
and divine, was horn at Field-head, about six miles from
Leeds, on the 24th March, 1733. His father, Jonas
Priesiley, was a woollen manufacturer, and a dissenierof
the Calvinistic persuasion. An aunt, Mr. Keighly, by
whom Joseph was early adopted, gave him a good educa-
tion at several schools in the neighbourhood ; and, being
intended for a dissenting clergyman, he was sent, in 1752,
to the academy at Daventry, then kept by Dr. Ashworlh,
the successor of Dr. Doddridge. After spending three

'

years at this institution, where he had imbibed the doc-
trines of Hartley, and the principles of Arianism, he set-

tled as a minister at Needham Market, in Suffolk, in an
obscure dissenting meeting-house, where his income
never exceeded 30/. per annum. After a residence of
three years in that situation, he undertook the charge of a
congregation at Nanlwich, in Cheshire, where he superin-
tended also a school, teaching in public and in private

about twelve hours every day. In 1761, he published an
English Grammar, which was his first work ; and, in the

same year, he was called by the trustees of the academy at

Warrington, to the situation of tutor in the languages. In

this situation he continued for six years, engaged in the

occupation of teaching, and in various literary and scien-

tific pursuits. His History of Electricity, which he pub-
lished in 1767, in one volume 4to. and which he dedicated

to the Earl of Morton, the president of the Royal So-
ciety, first brought him into notice as an experimental
philosopher. This work passed through several editions,

and was translated into several foreign languages. While
he was engaged in this work, he received the degree of

LL. D. from the university of Edinburgh ; and on the

12th June, 1766, he was elected a member of the Royal
Society of London.
During his residence at Warrington, Dr. Priestley mar-

ried the daughter of Mr. Isaac Wilkinson, an iron-master
in Wales, by whom he had a family. Thus comfortably
settled, though with the small income of 100/. per annum,
and 15/. for each boarder, Dr. Priestley devoted himself to

the labours of literature ; but a difference having arisen

between Dr. Taylor and the trustees of the iicatlemy, in

which the other teachers were necessarily involved. Dr.
Priestley was induced to accept an invitation to Mill-hill

chapel, Leeds, where he went in 1767. In this new situa-

tion, the accidental proximity of a brewery directed Dr.
Priestley's attention, in 1768, to the subject of pneumatic
chemistry, which he afterwards prosecuted with such dis-

tinguished success. He invented the apparatus still used
by chemists in this branch of their science.

In 1772, he published a pamphlet on the method of im-
pregnating water with fixed air, and on the preparation and
medicinal uses of artificial mineral waters. In the same
year, he read to the Royal Society his Observations on dif-

ferent kinds of air, for which he obtained the Copley
medal, " the palm and laurel of the Royal Society," as

Sir John Pringle denominated it in presenting it to Dr.

Priestley.

The success of his History of Electricity, induced ou»
author to conceive the extensive design of printing a sitni-

lar historical account of the other sciences. He accord-

ingly published, in 177", in one volume 4to. when he was
in Leeds, his History and Present State of Discoveries

relating to Vision, JJght, and Colours, a work which,

though both instructive and amusing, contains but a very

superficial history of optical discovery, and is obviously

written by one whose acquaintance with that science was
very limited and imperfect. The sale of this book did not

answer the expectations of its author, and, indeed, does not

seem to have defrayed its expenses.

T2
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In the year 1773, the Earl of Shelburnc, afterwards Mar-
quis of Lansdowne, was induced, by a recommendation
irom Dr. Price, to engage Dr. Piieslley as a librarian and

literary companion, with a salary of 250/. a year, and a

house. He accordingly took up his residence at Colne,

near his Lordship's seat in Wiltshire, and during seven

years he continued in that situation, attending Lord Shel-

burnc during his residence in London. In 1774-, he ac-

companied his Lordship abroad, and travelled with him
through Holland, France, and part of Germany.

While he was living with Lord Shelburne, he brought

out the first three volumes of his Ex/ieriments on ^i'r, and

he collected the materials for a fourth volume, which was
published afler his removal to Birmingham.
The pursuits of experimental chemistry did not prevent

our author from directing his attention to his favourite

subject of metaphysics. In 1775, he published his Ex-
amination of the Doctrine of Common Sense, as held by
JDrs. Reid, Beattie, and Oswald ; a book which he assures

us was written in a fortnight. Having become a convert

to Materialism, he published, in 1777, his Disquisitions on

Mallei- and S/iiril, in which that system is openly sup-
ported. This work was followed by ji Defence of Uni-

tarianism, or the Simjile Humanity of Christ, and of the

Doctrine of A'ccessity ; and it has been thought probable,

that ihe odium which these works entailed upon the au-
thor, was the ground of a coolness on the part of Lord
Shelburne, which led to the dissolution of their connexion.

Dr. Priestley retained an annuity of 150/. for life; and it

has been said, that when the bond was burnt during the

riots at Birmingham, his Lordship transmitted to him
another. The cause of his separation from Lord Shel-

burne is not known. One of his biographers, however,
states, that Lord Shelburne declined receiving any visits

from Dr. Priestley; and Dr. Priestley assures us, that

Jie never in any way aided his patron in his political views.

The diminution of income which attended this event,

was made up by very considerable presents from Mrs.
Rainer; and, by means of a subscription, he had an an-

nuity of some considerable amount secured to him.

Having removed to Birmingham in 1780, he was soon

after unanimously appointed to the principal dissenting

congregation in that town. Here he published the last

three volumes of his Experiments on jiir, and a variety of

papers on the same subject in the Phitosojihicat IVansac-

tions. These peaceful pursuits, however, were disturbed

by his passion for theological and political controversy.

His History of the Corrufitions of Christianity, and his

History of Early 0/iinions concerning Jesus Christ, to-

gether with his exertions respecting the repeal of the

corporation and test acts, involved him in controversies,

which, if they did not disturb the tranquillity of his

mind, must at least have interrupted his philosophical

pursuits.

His Eyimiliar Letters to the Inhabitants of Birmingham
had excited considerable irritation from the ironical style

in which they were written ; and his answer to Mr. Burke's

work on the Fiench revolution brought down upon him, in

the House of Commons, the thunders of this great man's
eloquence. The press teemed with attacks upon him ;

and in this state of excitement the anniversary of the cap-

ture of the Bastile was celebrated at Birmingham, on the

14lh July, 1791. Although Dr. Priestley declined joining

the [jarty, yet the tide of popular feeling set strongly

against him, and, during the disgraceful riots which en-

sued, his church and house were burned, his library, ap-

paratus, and manuscripts destroyed, and he himself was
forced to seek for safety in flight. The houses of several

of his friends were also burned down, and his son escaped
from death only through the care of a friend who kept him
in concealment for several days.

After the storm which thus threatened him had blown
over, he took up his residence at Hackney, and, in a short

time, he succeeded his deceased friend, Dr. Price, in the

meeting-house at that place. The resources of his mind,
and the active pursuits of science, restored to him for a
while that tranquillity which had been so unexpectedly
disturbed ; but his opinions had excited against him such
a crowd of enemies, that he saw no hope of enjoying per-

manent comfort by continuing in this country. The
Royal Society declined admitting him to their meetings,

and he was obliged to withdraw his name from its list of

members. His sons had renounced their native country

and emigrated to France, and their father, finding himself

thus deserted, even by his own family, resolved upon leav-

ing England. He accordingly embarked for America, in

April, 1795, and went to reside in the town of North-
umberland, in Pennsylvania. He was offered the pro-

fessorship of chemistry in Philadelphia, soon after his

arrival; but he declined engaging in any public employ-

ment.
Even in America Dr. Priestley was viewed with a sort of

suspicion and distrust which it is not easy to explain ; and
it was not till the administration of Jefferson, who treated

him with kindness, that all disquietude on that head was
retnoved. The death of his youngest son, and of his wife,

and other domestic calamities, embittered the rest of his

life, and a complaint in his digestive organs began gra-

dually to undermine his constitution. In January, 1804,

the disease had got beyond the reach of medical skill, and
on the 6th of February, 1804, he expired, in the 71st year

of his age.

An account of Dr. Priestley's chemical discoveries

will be found in our article Chemistry, and under At-
mosphere.
The following is a list of his papers in the Philosophi-

cal Transactions :

1. Account of rings, with all the prismatic colours

made by electrical explosions on the surfaces of pieces of
metal. Phil. Trans. ]768, p. 68.

2. Experiments on the lateral force of electrical explo-
sions. Id. 1769, p. 57.

3. Various experiments on the force of electrical ex-

plosions. Id. 1769, p. 63.

4. An investigation of the lateral explosions, and of
the electricity communicated to the electric circuit, in a
discharge. Id. 1770, p. 192.

5. Experiments and observations on charcoal. Id. 1770,

p. 211.

6. Observations on different kinds of air. Id. 1772,

p. 147.

7. An account of farther discoveries on air. Id. 1775,

p, 384.

8. An account of Henley's electrometer. Id. 1772,

p. 359.

9. On the noxious quality of the effluvia of putrid

marshes. Id. 1774, p. 90.

10. On respiration and the use of blood. Id. 1776,

p. 226.

11. Experiments relating to phlogiston, and the seem-
ing conversion of water into air. Id. 1783, p. 390.

12. Experiments and observations relating to air and
water. Id. 1785, p. 279.

13. Experiments and observations on the principle of

acidity, the composition and decomposition of water, and
phlogiston. /(/. 1778, p. 147, 313; 1789, p. 7.



K. Experiments on the phlogistication of spirit of nitre.

,Id. 1789, p. 139.

15. Experiments on liie transmission of tlic vapour of

acids through a hot earthen tube, and farther observations

relating to phlogiston. Id- 1789, p. 289.

16. Observations on respiration, /d. 1770, p. lOfi.

17. Farther experiments relative to the decomposi-

tion of dephlogisiicated and inflammable air. Id. 1791,

p. 213.

For farther information respecting the life and writings

of Dr. Priestley, see jMcmoirs of Dr. .losefih Pi-iestleij, in

2 vols. 8vo. ; and Dr. Thomson's Biog-ra/i/iical Accoinit of
Dr. Pritstley, in the Annals of Philosofihy., vol. i. p. 81.

PRIME Numbers. See Numbers.
PRINCE OF Wales's Island, or Pulo Penang, is an

island separated fioiii tlie west coast of the Malay penin-

sula by a strait about two miles in breath. The island,

which is of an irregular quadrangular shape, is about
five leagues long and seven or eight broad, and contains

about 160 square miles. An elevated range of hills passes

through the heart of the island, diminishing in size as

they go southward, and sending out numerous streams,

vhich water the island. The I'lag-stafl'-hill is estimated

to be 2500 feet above the sea. Upon it the tliei-

mometer seldom rises above 74°, and never above 78°,

and falls to 66", while, in the plains, it ranges between
76° and 90°.

The soil is commonly a light black mould, inixed with

gravel, clay, and sometimes sand. The forests which
cover the island yield excellent timber, and the lower masts
of a seventy-four have been got of one piece. A great

part of the north, and much of the south and east sides of

the island, are in a state of cultivation.
" The principal productions," says Mr. Hamilton, " are

pepper, betel nut, betel leaf, cocoa nuts, coffee, sugar, pad-

dy, ginger, yams, sweet potatoes, and a great variety of

vegetables. The fruits are, the mangosteen, rambosteen,

pine apples, guavas, oranges, citrons, pomegranates, See.

8cc. The exotics raised here are, cloves, nutmegs, cin-

namon, pimento, kyapootee, colalava, and a number of

other plants from the Moluccas and eastern isles. Pep-
per is the chief article of cultivation. The quantity raised

in 1804 was calculated at two millions of pounds.
" The elastic gum vine, {Urceola elastica,) or American

caoutchouc, is found in great plenty on Prince of Wales's
Island. It is about the thickness of llie arm, almost round,
with a strong ash-coloured bark, nuich cracked, and di-

vided longitudinally, with points at small distances, that

send out roots, but seldom brandies. It creeps along the

ground to the distance of more than 200 paces, then as-

cends among the branches of high trees. The milky juice

of the vine is drawn off by wounding the bark, or by cut-

ling the vine in pieces. The best is procured from the

oldest vines, which will yield two-thirds of their weight of
gum. The chemical properties of this vegetable milk
surprisingly resemble those of animal milk."
George Town, the principal place in the island, has spa-

cious and airy streets, crossing at right angles. The chief
buildings are the government house, a church, a jail, and
several good bridges. The fortifications have been recent-
ly strengthened and improved, and the public roads re-

paired. Fort Coriiwallis, containing barracks, the arsenal,
magazine, and military storehouses, are built on the north
east point of the island. Tlie pier, for landing and ship-

pins goods, is large, and is supplied with fresh water in

))ipcs. Ship-buildini< has been carried on here to a con-
siderable extent : a frigate, a ship of 800 tons, and vari-

ous others of inferior size, having been built.

The country ships bound eastwards, generally touch
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here to refresh and trade. The East India Company's
ships for China likewise touch here, and load great quanti-
ties of tin, canes, rattans, sago, pepper, betel nut, biche
dc mar, birds' nests. Sec. lor the China market. The
whole trade, indeed, of the straits of Malacca and the ad-
jacent islands now centres in this small island.

The goods imported from Eurojie are, anchors, cutlery,
fire-arms, nails, tin ware, patent shot, siiett-lead, sheet-
copper, iron, cables, canvass, cloth, glass ware, hosiery,
musical instruments, watches, malt liquois, wines, Ecc. In
1807, 1808, the value of the imports from England was
76,000/. and in 1809-1810, 83,253/. The imports from
Bengal are opium, grain, and piece goods ; from the coast
of Coromandel, salt, tobacco, punjam cloths, coir rope,
and yarn ; from Bombay and the Malabar coast, cotton, salt,

red wood, sandal wood, Surat piece goods; fiom Borneo,
gold dust, sago, and black wood; from China, tea, sugar,
lutestrings, china ware, and all articles required by the Chi-
nese settlers. A great proponion of the exports from this

island consists of articles iniporied. In 1807 1808, the
woollens imported into this island amounted to 46,783/.

Tills island was granted, in 1785, to Captain Light, of
a country ship, by the King of Queda, as a marriage por-
tion with his daughter. Captain Light transferred it to
the East India Company, and was appointed its fust gover-
nor, in 1786.

From the number of tombs discovered on the island it

would appear to have been formerly inhabited, though there
were only a few wretched fishermen on the coast when it

was taken possession of.

The population in 1797 was 6937, in 1801 it was 10,310,
of whom 1222 were slaves, and in 1810 it was 14,000 The
population consists of English, Dutch, Portuguese, Ameri-
cans, Arabs, Parsees, Chinese, Chulias, Malays, Bugges-
ses, Burmans, Siamese, and Javanese. The north-east
point is situated in East Long. 100° 19', and North Lat. 5°

25'. For more minute information respecting this island,

see Sir George Leith's Account of Prince of Walca's
Island, in the Asiatic Annual Register; Elmore's A'avi'

gation of the Indian and Chinese Seas ; Hamilton's £asl
India Gazetteer; and Milburn's Oriental Commerce, vol.

ii. p. 297—304.

PRINGLE, Sir John, an eminent Scottish physician,
and president of the Royal Society of London, was born
at Stitchel-house, in Roxburghshire, on the 10th of April,

1707. He was the youngest son of Sir John Pringle, Bart,

of Stitchcl, and of Magdalen Elliot, sister of Sir Gilbert

Elliot. After receiving, under a private tutor, the cle-

iTients of a classical education, he went to the College of
St. Andrews, where Mr. Francis Pringle, a relation of his

own, held tiie Greek professorship. Having resolved to

follow the medical profession, he spent the session of 1727

and 1728 in Edinburgh ; but he repaired at the end of the

year to Leyden to study under the celebrated Boerhaave,

who was then considerably advanced in lile. At his gradu-
ation in that university, in July, 1730, he wrote an inaugu-

ral dissertation, De Marcore Senili ; and he soon afterwards

established himself as a physician in Edinburgh. Having
had occasion to devote his attention to ethics, he was
made joint professor of moral philosophy with Mr. Scott,

in March, 1734; and, alter the death of his colleague, he
discharged the duties of that office, along with those of the

medical profession, till 1742, when, on the recommenda-
tion of Dr. Stevenson, he was nominated physician to the

Earl of Stair, who v/as then ai the head of the British army.

In the autumn of the same year lie was chosen physician to

the military hospital in Flanders; but he still retained his

professorship, the duties of which were discharged by a

substitute.
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Having accompanied our army to Flanders, during the

campaign of 1744, his diligence and talents were so con-

spicuous, that ihc Duiie of Cumberland appointed him
physician-general to his Majesty's forces in the Low-

Countries, and also physician to the royal hospitals. On
the 31st October, 1745, he was elected a fellow of the

Royal Society; and in the same year he was recalled from

Flanders to attend the army sent to Scotland. He accord-

ingly acconi|)aiiied the Duke of Cumberland in 1746, and

continued with the army in Scotland, till the dispersion of

the Highlanders at Culloden permitted their return to Eng-
land. His iervicts were again required abroad, and in

1747 and 1748 he attended the British army ; but after the

peace of .-Mx-la-Chapellc, he returned to England in 1748.

Being again settled in London as a medical practitioner.

Dr. Pringlc devoted himself to the studies of his profes-

sion. In the year 1747, the Duke of Cumberland ap-

pointed him his physician in ordinary ; and in 1750 he pub-

lished his Obserualions on the Gaol or Hosfiital Fever.

The first paper which Dr. Pringle communicated to the

Royal Society, was his £,xjieriments on Substances resist-

ing Putrefaction, which appeared in the Transactions for

1750,* and which were reprinted in his Observations on

the Diseases of the Army, which appeared in 1752, and

werb translated into several languages. These experi-

ments were considered of sufficient importance to entitle

their author to Sir Godfrey Copley's gold medal. In the

Phil. Trans, for 1753, he published h\% Account of several

/lersons seized with the Gaol Fever by working in Aew-
gate;^ and in the same year he communicated A re-

markable case of Fragilitij, Flexibility, and Dissolution

of the Bones. \ The next paper of any importance which

our author published, was a collection of Several Accounts

of the Fiery Meteor, which appeared on the 26th J\i'ov.

1758,11 which was followed by Remarks on the seviral Ac-

counts of the Fiery Meteor, and other such Bodies.^

In the year 1752, Dr. Pringle married the second

daughter of Dr. Oliver of Bath; but he had the misfor-

tune of being a widower in three years. After the war
which commenced in 1755, Dr. Pringle attended the

camps in England for three years; but in 1758, he quitted

the service entirely, and was in the same year admitted a

licentiate of the College of Physicians.

On the accession of George III. Dr. Pringle was nomi-
nated physician to the queen's household in 1761 ; and in

1763, physician extraordinary to the queen. In the same
year he was elected a fellow of the Royal College of Phy-
sicians; and he succeeded Dr. WoUaslon in 1764, as phy-
sician in ordinary to the queen. In 1766, the dignity of a

baronet of Great Britain was conferred upon him.
The honours which were thus crowding upon him from

every quarter, were completed by his election to the pre-

sidency of the Royal Society, on the death of James West,
Esq. The satisfaction which he gave in this dignified ca-

pacity, has been so much spoken of, and excited so much
interest, that we shall lay before our readers the account
of his presidency, which has been drawn up the late Dr.
Charles Hutton.

" He happily also struck out a new way to distinction

and usefulness, by the discourses which were delivered by
him, on the annual assignment of Sir Godfrey C-opley's

medal. This gentleman had originally bequeathed five

guineas, to be given at each anniversary meeting of the

Royal Society, by the determination of the president and
council, to the person who should be the author of the
best paper of experimental observations for the year. In

process of time, this pecuniary reward, which could never
be an important consideration to a man of an enlarged
and philosophical mind, however narrow his circumstan-
ces might be, was changed into the more liberal form
of a gold medal ; in which form it is become a truly

honourable mark of distinction, and a just and laudable

object of ambition. No doubt it was always usual for the

president, on the delivery of the medal, to pay some
compliment to the gentleman on whom it was bestowed;

but the custom of making a set speech on the occasion,

and of entering into the history of that part of philoso-

phy to which the experiments, or the subject of the pa-

per related, was first introduced by Martin Folkes, Esq.

The discourses, however, which he and his successors

delivered, were very short, and were only inserted in the

minute books of the Society. None of them had ever been

printed before Sir John Pringle was raised to the chair.

The first speech that was made by him being much more
elaborate and extended than usual, the publication of it

was desired ; and with this request, it is said, he was the

more ready to comply, as an absurd account of what he had
delivered had appeared in a newspaper. Sir John was very

happy in the subject of his first discourse. The disco-

veries in magnetism and electricity had been succeeded by
the inquiries into the various species of air. In these in-

quiries, Dr. Priestley, who had already greatly distinguish-

ed himself by his electrical experiments, and his other phi-

losophical pursuits and labours, took the principal lead.

A paper of his, entitled, Observations on different Kinds
of Air, having been read before the Society in March, 1772,
was adjudged to be deserving of the gold medal; and Sir

John Pringle embraced with pleasure the occasion of cele-

brating the important communications of his friend, and of
relating with accuracy and fidelity what had previously-

been discovered upon the subject.

" It was not intended, we believe, when Sir John's first

speech was printed, that the example should be followed;
but the second discourse was so well received by the So-
ciety, that the publication of it was unanimously requested.
Both the discourse itself, and the subject on which it was
delivered, merited such a distinction. The composition
of the second speech is evidently superior to that of the

former one ; Sir John having probably been animated by
the favourable reception of his first effort. His account
of the Torpedo, and of Mr. Walsh's ingenious and ad-

mirable experiments relative to the electrical properties of
that extraordinary fish, is singularly curious. The whole
discourse abounds with ancient and modern learning, and
exhibits the worthy president's knowledge in natural his-

tory, as well as in medicine, to great advantage.
" The third time that he was called upon to display his

abilities at the delivery of the annual medal, was on a very
very beautiful and important occasion. This was no less

than Mr. (now Dr.) Maskelyne's successful attempt com-
pletely to establish Newton's system of the universe, by
his Observations made on the Mountain Schehallien, for
fnding its Attraction. Sir John laid hold of this oppor-
tunity to give a perspicuous and accurate relation of the

several hypotheses of the ancients, with regard to the re-

volutions of the heavenly bodies, and of the noble dis-

coveries with which Copernicus enriched the astronomical

world. He then traces the progress of the grand principle

of gravitation down to Sir Isaac's illustrious confirmation

of it ; to which he adds a concise account of Messrs. Bou-
guer's and Condamine's experiment at Chimbora^o, and of
Mr. Maskelyne's at Schehallien. If any doubts still re-

• Phil. Tratis vol. xlvi. p. 480, 525, and 550.

I Id. vol. li. p, 218.
t Id. vol. xlviii. p.

I Id. p. 259.
t Id. vol. Xiviii. p. 497.
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maincd with respect to the truth of the Newtonian system,

ihey were now completely removed.

"Sir John Priiigle had reason to be peculiarly satisfied

•with the subject of his fourth discourse ; that subject being

perfectly congenial to his disposition and studies. His own
life had been much employed in pointing out the means
which tended not only to cure, but to prevent the diseases

of mankind ; and it is probable, from his intimate friend-

ship wiili Captain Cook, that he might suggest to that sa-

gacious commander some of the rules which he followed,

in order to preserve the health of the crew of his ship, dur-

ing his voyage round the world. Whether this was the

case, or whether the method pursued by the captain to at-

tain so salutary an end, was the result alone of his own re-

flections, the success ol it was astonishing; and this cele-

brated voyager seemed well entitled to every honour which
could be bestowed. To him the Society assigned their

gold medal ; but he was not present to receive the honour.
He was gone out upon the voyage from which he never
returned. In this last voyage he continued equally suc-

cessful in maintaining the health of his men.
" The learned president, in his fifth annual dissertation,

had an opportunity of displaying his knowledge in a way
in which it had not hitherto appeared. The discourse
took its rise from the adjudication of the prize medal to

Mr. Mudge, then an eminent surgeon at Plymouth, on ac-

count of his valuable paper, containing Direnioris for
making the best Comjiositian for the Metals of Rejecting

Tekscofies, together ivith a Descri/ttion of the Process for
Grinding, Polishing, and giving the Great S/iecutum the

true Parabolic form. Sir John hath accurately related a

variety of particulars, concerning the invention of reflect-

ing telescopes, the subsequent improvements of these in-

struments, and the state in which Mr. Mudge found them,

when he first set about working them to a greater perfec-

tion, till he had truly realized the expectation of Newton,
who, above an hundred years ago, presaged that the public

would one day possess a parabolic speculum, not accom-
plished by mathematical rules but by mechanical devices.

" Sir John Pringle's sixth and last discourse, to which
he was led by the assignment of the gold medal to myself,

on account of my paper, entitled. The Ferce offired Gun-
fioiudcr, and the Initial Velocity of Cannon Balls, deter-

mined by Experiments, was on the theory of gunnery.
Though Sir John had so long attended the army, this was
probably a subject to which he had heretofore paid very
little attention. We cannot, however, help admiring with

what perspicuity and judgment he hath stated the progress
that was made, from time lo time, in the knowledge of
projectiles, and the scientific perfection to which it has been
said to be carried in my paper. As Sir John Pringle was
not one of those who delighted in war, and in the shed-
tling of human blood, he was happy in being able to show
'.hat even the study of artillery might be useful to mankind ;

and, therefore, this is a topic which he iialh not forgotten

So mention. Here ended our author's discourse upon the
delivery ol Sir Godfrey Copley's medal, and his presidency
over the Royal Socieiy at the same time ; the deliveriiig

that medal into my hand being the last office he ever per-
formed in that capacity ; a ceremony which was attended
by a greater number of the members than had ever met
tngelhcr before upon any other occasion. Had he been
permitted to preside longer in that chair, he would doubt-
less have found other occasions of displaying his acquaint-
ance wiih the history of philosophy. But the opportunities
which he had of signalizing himself in this respect were
important in themselves, happily varied, and sufficient lo

gain liim a solid and lasting rvpuialion.
" Several marks of literary distinction, as we have already

seen, had been conferred upon Sir John Pringle before he
was raised to the president's chair. But after that event
they were bestowed upon him in great abundance, having
been elected a member of almost all the literary societies
and institutions in Europe. He was also, in 1774, ap-
pointed physician extraordinary to the king.

"It was at rather a late period of life when Sir John
Pringle was chosen to be president of the Royal Society,
being then 65 years of age. Considering therefore the
great attention that was paid by him lo the various and
important duties of his office, and the great pains he look
in the preparation of his discourses, it was natural to ex-
pect that the burthen of his honourable station should grow
heavy upon him in a course of time. This burthen, though
not increased by any great addition to his life, for he was
only six years president, was somewhat augmented by the
accident of a fall in the area in the back part of his house,
from which he received some hurt. From these circum-
stances some persons have affected to account for his re-

signing the chair at the time when he did. But Sir John
Pringle was naturally of a strong and robust frame and
constitution, and had a fair prospect of being well able to

discharge the duties of his situation for many years to

come, had his spirits not been broken by the most cruel

harassings and baitings in his office. His resolution to

quit the chair arose from the disputes introduced into the
Soriety, concerning the question, whether pointed or
blunted electrical conductors are the most efficacious in
preserving buildings from the pernicious effects of light-

ning, and from the cruel circumstances attending those
disputes. These drove him from the chair. Such of
those circumstances as were open and manifest to every
one, were even of themselves perhaps quite sufficient to

drive him to that resolution. But there were yet others
of a more private nature, which operated still more power-
fully and directly lo produce that event ; which may pro-
bably hereafter be laid before the public, when I shall give
to them the history of the most material transactions of the
Royal Society, especially those of the last twenty-two years,
which I have from time to time composed and prepared
with that view.

" His intention of resigning, however, was disagreeable
lo his friends, and the most distinguished members of ihe
Society, who were many of them perhaps ignorant of the
true motive for it. Accordingly, they earnestly solicited

him to continue in the chair; but, his resolution being
fixed, he resigned it at the anniversary meeting in 1778,
immediately on delivering the medal, at the conclusion of
his speech, as mentioned above."
The late Sir Joseph Banks succeeded Sir John Pringle

in this high office, and continued during his long and
active life to discharge its important duties.

In consequence of the declining state of his health. Sir

John undertook a journey to Scotland, and he spent the
summer of 1780 and 1781 in Edinburgh. During this

visit he presented to the Royal College of Physicians of
that city Ten Folio volumes ui Medical and Physical Obser-
vations, in MS. on the condition that they should neither

be published nor lent out of the library of the college.

On his return to London he continued in a weak state

of health till the 18th of January, 1782, when he died in

the 7.5th year of his age. He was interred in St. James's
church, and a monument was erected to his memory in

Westminster Abbey, by his nephew and heir Sir James
Pringle, Bart. ofSlilchel. F'or farther particulars respect-

ing this eminent individual, see Dr. Kippis's Life of Sir

John Pringle, prefixed to his six discourses; and Dr. Hut-
ton's elaborate memoir of his life, in the i^/athemaiical

Dictionary, vol. ii. p. 279.

^
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PRINTING, a term susceptible of several slight shades

of meaning, is used in iliis article as denoting the art of

inaking impressions of figures, characters, letters, with

ink, upon paper, vellum, or any similar substance ; or, in

other words, as expressing that mechanical process by

which any piece of literary composition, written in any

language or dialect, is converted into a book by means of

types, ink, paper, kc.

This art, though unknown in Europe till towards the

middle of the fifteenth century, was practised in China at

an extremely remote period. The Chinese mode of print-

ing, however, as explained below,* was considerably dif-

ferent from that used by Europeans. It was indeed

characterized by almost insuperable disadvantages. Yet
that country, while Europe was involved in the ignorance

and barbarism by which the middle ages were distinguish-

ed, had the honour of exercising an art, which presupposes

no mean degree of refinement, and which, more than any

other circumstance, has the effect of promoting the pro-

gress of literature and liberal knowledge. At what period

printing was invented in China, it is impossible to ascertain.

This invention has been ascribed by some writers to an age

prior to the time of our Saviour; others have referred it to

an era somewhat less remote; but, amid the diversity uf

opinion, it seems to be denied by none, that it was fully

established early in the tenth century—five hundred years

ere it had, in the slightest degree, been contemplated in

Europe.
But printing, though thus early known in China, was

not introduced thence into Europe. The Europeans had

the honour of inventing this art for themselves, ere the

passage to the East by the Cape of Good Hope was dis-

covered, and of course ere they had any knowledge even

of the existence of that distant country. This fact none

has ventured to call in question; but the circumstances

connected vvilii the origin of printing in Europe cannot be

so satisfactorily explained. Three cities, Harlaem, Meniz,

and Strasburg, have severally laid claim to this distinction.

Each of them can produce a greater or less body of evi-

dence; but which of them is supported in the most con-

clusive manner, it has not hitherto been found very easy

to determine. Our opinion is decidedly in favour of

Harlaem ;
yet it must not be denied that the cause of the

other two cities respectively have been warmly espoused

by various distinguished writers, and that one of them,

(Mentz,) if not entitled to the honour of the invention,

contributed not a little to the progress and perfection of

tlie art. In the present article, we shall slate impartially

the prominent facts in support of the different places, with-

out bringing forward all the minute and frivolous state-

ments and objections with which this investigation has

been needlessly encumbered.

The claims of Harlaem deserve to be first considered.

That Laurentius Coster of that city (so called from his

father's holding the office of Cunlos of the cathedral) was

the inventor of the art of printing, is supported by evi-

dence that no candid inquirer can resist. The first cele-

brated writer who (in 1588) espoused the cause of Lau-
rentius, was Hadrian Junius, an author of authenticity,

whose narrative is given on the authority of two respecty-
ble persons, Nicolaus Galius, and Quirinus Talesius.
Talesius, amanuensis of the great Erasmus, and a very
eminent citizen of Harlaem, had every opportunity of
acquiring an exact knowledge of the art in question, as he
was acquainted with the descendants of Laurentius, and as
he must have known many of the contemporaries and
friends of that celebrated individual. Galius, who was the
teacher of Junius, substantiates his account by the testi-

mony of Cornelius, formerly servant to Laurentius, and
afterwards bookbinder to the cathedral. The work of

Junius, satisfactory as it is, is not however unsupported by
other writers. Mr. IVleerntan of Rotterdam, in particular,

who has followed him in the same line of investigation,

has fully corroborated his opinion; and from the many im-
portant facts Mr. Meerman has elicited, and from the

specimens he has given of the rude typography of Lauren-
tius, his Origines Tyfiograjihicae cannot fail to interest

the curious reader. Nor do these writers stand alone.

The claims of Laurentius had been acquiesced in and
enforced, even before the time of Junius, by various

writers—by Zurenus, Coornhcrtius, Paiitaleon, Guicciar-

dini, Ulrig Zell. The testimony of Zell is peculiarly

valuable; for though, being a German, he must have felt

inclined to ascribe, if possible, the honour of this invention

to Mentz, he yet had the candour to give his opinion in

favour of Harlaem. From the foregoing statements, and
various others as satisfactory inighi be adduced, it is ex-
tremely probable, if not absolutely certain, that Laurentius
of Harlaem had the honour of being the inventor of that

art, the history of which we are endeavouring to trace,

and which has been productive of incalculable advantages
to mankind.

Inventions, fraught with the most important conse-
quences to the world, have as often been the result of
accident as of ingenuity. This remark is applicable with
peculiar emphasis to the art which we are now contem-
plating. " Laurentius," says Junius, " walking in a wood
near the city, began at first to cut some letters upon the
rind of a beech-tree; which, for fancy's sake, being im-
pressed on paper, he printed one or two lines as a speci-

men for his grandchildren to foil vv. This having happily
succeeded, he meditated greater things (as he wus a man
of ingenuity and judgment) ; and first of all with his son-

in law, Thomas Peter, invented a more glutinous writing

ink, because he found the common ink sunk and spread;
and then formed whole pages of wood, with letters cut

upon them; of which sort I have," continues Junius,
" seen some essays in an anonymous work, printed only

on one side, entitled Speculum .Yostrae Salutis ; in which
it is remarkable, that in the infancy of printing, (as nqlhing

is complete at its first invention,) the back sides of the

pages were pasted together that they might not by their

nakedness betray their deformity."

At what period printing was thus accidentally invented

has not been exactly ascertained. Laurentius died in 1440.

He published the S/ieculum JV'ostrae Salzitis, as stated

above, and two editions of Donalus; and the " specimen"
mentioned in the foregoing extract has been discovered to

• The Chinese mode of printing, which has undergone no essential alteration from the most distant periods, was as follows: They
take blocks of wood, firm, close, and smooth, of the size and form of the page they mean to print ; on the one side, they ghie a paper, on
which some able penman delineates the necessary letters and characters; the wood in ihis state is put into the hands of a sculptor, who,
following with the proper instruments the outlines of the characters inscribed on the paper, cuts them out in relievo; the paper is then

gently rubbed off; and the engraved t.ablet, thus prepared, is that by which their printing is executed. Of this plan, the disiidvantages

are manifest. There must be as many blocks as there are pages in a book ; these blocks are not of the least use in printing any other

works ; and, besides, the process is extremely tedious and expensive. In opposition to llicse disadvantages, however, the Chinese, it

may be mentioned, require no corrector of the press; tlieir books are uncommonly accurate and be;uitiful ; and they are not required to

throw oft' a whole edition at once, but as they require them. Their paper and ink, however, being bad, their books soon decay, and
nothing that deserves the name of an old book can be found in all China.
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be a Ilorarium, containiiii^ the letters of the alpliabct, tlic

Lord's |-);;ivcr, llie Apostles' creed, and llirce short |)raycrs,

in all only eight pajjes. These works, considering the diffi-

culties Laurenlius had to encounter, and that they were all

printed with separate wooden types faslenedtogether with

thread, must have required years in the execution; and it

has thus been conjectured that the invention took place about

or soon after 1430. Laurentius, however, though we allow

him the honour of the invention, cannot be regarded as

having brought the art to any high degree of improvement.*

On the contrary, the few works which he printed, are re-

markable only for rudeness and inelegance. The pages

are not numbered ; there are no divisions at the end of

lines; no direction-words ; and in the Horarium, his most

clumsy performance, there is no punctuation ; the lines are

uneven ; and the pages are not always of the same size or

shape. Engravings of this rude typography may be found,

as already mentioned, in the celebrated work of Meerman,
to which we bt g leave particularly to refer.

The city of IVleniz, which next demands our attention,

can lay no claim, if the above reasoning be correct, to the

invention of printing. This distinction, indeed, can with

no degree of plausibility be attributed to any other place

than to Harlaem. But it must not be denied that Mentz
made many important improvements in the art; though it

must, at the same time, be confessed, that the knowledge
of it was transterred thither in a way that reflects honour
neither on the city, nor on the person by whom that know-
ledge was introduced. Menlz is indebted for the introduc-

tion of priming, not to the ingenuity of any of her citizens,

but to tlie knavery of one of the servants of Laurentius,

who, emulous of the honour which, on account of this

invention, his master enjoyed, and the wealth which his

new profession promised to yield him, on Christmas eve,

when Laurentius and his family were engaged in the

exercises ot religion, basely stole the types, and all the

necessary apparatus, and, with an accomplice, after visiting

Amsterdam and Cologne, settled at Mentz in the capacity

of a printer. Who this dishonest servant was, has heen a

question much agitated. That his name was John, has

been* aHowed by all writers, and Mr. Meerman seems to

have at last ascertained that it was John Geinsfleisch, pro-

bably a native ot Mentz, who, both on account of his knavery
to his master, and his subsequent eminence as a printer,

occupies a prominent place in the annals of typography.
Geirisfleisch, on his arrival in Mentz, lost no time in avail-

ing himself of the implements he had so dishonourably

brought along with him ; for in 1442. within two years from
the time he absconded from Hailaem, he pulilished two
little works, the Doctrinale of Alexander Gallus, and the

Tracts of Peter of Spain, which, being hot h used as school-

books, met, it is probable, with a rapid sale.

But Geinsfleisch, long a servant, had not, as may be sup-
posed, wealth sufficient to carry on his profession to any
great extent; the profession, however, was honourable,

and promised to bccortje so lucrative, that a person of the

name of John Faust, a wealthy citizen, willing to advance
money, acquired a share of tlie business in 1443. Meidcn-
bachius, and others, were also about the same time admitted

as partners; and in 1444, Guttcmberg, of whom we shall

soon speak more fully, supposed to be the hrothcr of (Jcins-

fleisch, removed thither from Strasburg, where he liad

long resided. Cioinsflcisch being thus patronised and sup-
ported, an improvement was made in the art of printing,

which has conferred immortality on those by whom it was
efl'ected, and wliich, in point of utility, is inferior only to

the original invention. The insufficiency of wooden types,

particularly their want of durability, must have been deeply
felt. With such materials, indeed, printing must have
been an extremely tedious, clumsy, and expensive opera-
tion ; and Geinsfleisch, with his brother Guttemberg, thus

instigated to attempt improvements, had the merit of being

the first that devised and used cul metal types. This was
a most important step in the progress of the art—and
something far greater than had yet been accomplished
might now be expected. While these metal types were
preparing, a task of no ordinary labour, several small

books, chiefly for the use of schools, issued from the MeiUz
press ; and the first result of the new invention was an

edition of the Bible, which, taking seven or eight years to

execute, was published in 1450, and which, for accuracy

and beauty, would do honour to the art at any stage of its

history.! «
A revolution now took place (1445) in the printing ea4a-

blishmentat Mentz. Tlieparmership was dissolved. Geins-
fleisch, now dim-sighted with age, seems to have retired

from business, though he survived till 1452. A new
partnership was formed between Faust and Guttcmberg,
which, however, from some misunderstanding, was soon

terminated ; and Faust, with Peter Schoeffer, a native

of Gensheim, whether as a partner or assistant is not

well known, continued to carry on the business. In

1457 an edition of the Psalter was published by them, re-

markable for its elegance, but chiefly distinguished as the

first book printed with a date. From this time, however,

not onlv were the dates given, but the name of the printer,

and the town where the work was executed. Guttemberg,
it may not be improper to mention, though separated front

I'aust, did not remain long unemployed. He found a patron

in Conrad Ilumery, Syndic of iVlentz, through whom he

opened another printing office in that city, from which
issued several elegant works. His merits acquired him
the notice and friendship of the Flector Adolphus, from

whom he received a pension; and, after a life of great

activity and enterprise, he died in 1468.

In the art of printing, however, though it had made
great progress, an important improvement was yet to be

made, ere the invention could be regarded as complete.

And Peter Schoeffer, of whom we have just spoken, was

destined to have the honour of filling up this desideratum.

• Laurentius, who at the time of his death is supposed to have been seventy years of a^e, was succeeded as a printer either by Tliomas

Peter, his son-in-law, married to his onlv daughter Lucia, or by their children Peter, Andrew, und I'homas. What works they printed

cannot be exactly determined, as they prefixed to their books neither date nor names Tliey arc, however, known to have e.xecutcd,

with others specified by Mr Meerman, various editions of the Donutitt and Speculum, of wliicli many copies yet remain. The last book
they are said to have printed, was an edition of the works of I homas a Kempis, in 1472; soon after which period, having disposed of all

their materials, they relinquished llie profession They did not aitain lo great eminence ; for, though their works are executed in a style

•onsidcrably nior#ela)fant than those of Laurentius, they made use of nothing but separate wooden types; nor do they seem ever to

have heard of the important improvements in thi- art accomplished at Mentz. I'eter and Andrew, the two eldest grandsons of Laurentius,

perished in the civil wars of 1492.

f It was not the first edition of this Bible, but the second, more beautiful and expensively printed in 1452, copies of which Faust sold

in I'aris as mami-icripts. The price he at first obtained was from 500 to 600 crowns, though he was afterwards ohlig:ed to be contc;i'. with

sixty, and at length with forty. The Parisians, wlio regarded this K'ole as executed by magic, and who were not, till some time :ittertho

period in question, acquainted with the art of printing, atoned for tlii.s ignorance, by producing^in the subse<|uent century, Henry, Robert,

and Henry Stephens, the most learned and celebrated printers that have yet appearedin Europe—men by \»hom the progress of classical

literature was more promoted than by any other individuals.
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Naturally ingenious and inquisitive, Schoeffer discovered, left a place where his merits must have been so thoroughly
after repeated trials, that the letters might, by means of a known, and where, carrying on business on his own account,
matrix, be case, instead of being cut. Ere he revealed he must have been far more successful and prosperous,
this discovery to any, he privately made nulrices for the than as assistant and partner to his brother at Mentz.
whole alphabet, and " when," as we are told, " he sliowed Even Wimphelingius, the earliest writer in favour of
his master the letters cast from these mairices, Faust was
so pleased with the contrivance, that he promised him his

only daughter in marriage ; a promise which he soon

afterwards performed." This invaluable discovery, which

Strasburg, admits, in \\\%Efiitoine lierttm Gcrmariarum, that

the art of printing was found out incomjilete by Guttem-
berg, and that he was not altogether acquainted with it till

he had settled at Meniz. And what is indeed a stronger
was made abovit 145S, forms one of the niost remarkable and more irrefragable argument, no writers who support
epochs in the history of printing; and bo much and so Guttemberg ever speak of any book /!r;?!<(rf by him. Nor,
rapidly did it facilitate the art, that SchocfVcr, before his indeed, is there any proof of a single volume printed at

death, which is supposed to have taken place about 1492,

or the following year, printed upwards of fifty works. Of
these the most celebrated are two editions of Cicero de

Officiio, some copies of which are yet to be seen in our
public libraries. Schoeffer and Faust seemed to have used
only one size of cast letters, as all the large characters in

the body of their books, and at the top of the pages, were
made from cut types. They at first also seem to have
printed on vellum, in preference to paper, a practice soon

Strasburg till after the year 1462, a period when, as shall

soon be shown, the art was introduced into most of the

principal towns in Europe, Guttcmberg, it may be men-
tioned, was a man of ingenuity and talents, but a fanciful

theorist and projector ; and his speculations had been so

absurd or unprofitable, that, on his removal to Mentz, he
was in a state of insolvency, and was obliged to dispose of

his little property to lessen or liquidate his debts.

But the supporters of Strasburg, convinced that the
laid aside; and a few copies only were afiervvards printed arguments in favour of Guttemberg are inconclusive, or
on vellum as curiosities, or for the purpose of being anxious to proclaim the praise of another individual, have
brilliantly illuminated.*

Such, as it seems to us, are the claims which Mentz
possesses to the invention of printing. The art was first

known and practised at Harlaem, but Laurentius and his

family made use of nothing but wooden types, and the

bQ*ks which Laurentius printed, though not very inaccu-
r^e, arc clumsy and inelegant. Mentz, therefore, has the

honour of bringing the art to perfeciion. It discovered

brought forward another candidate fur the honour. Mete-
lius, the person thus distinguished, was, it is not denied,

the first that was established in that city as a printer; but
whatever assertions may have been made, there is no proof
that he published any works before 1462 or 1463, previously

to which date the art had not only been practised twenty
years at Menlz, but had been brought to a high state of
improvement. The claims of Metelius are supported by

and introduced the advantages of metal types, first cut and little or nothing deserving the appellation of evidence,
then cast, and is inferior to Harlaem only in as far as the These claims weie first published to the world by Scholtus,
inventor of any art is superior to him who accomplishes a grandson of Metelius, likewise a printer at Strasburg, a
improvements on what is already known, or who makes it person to whose word, in such a case, we cannot attach the
more easily applicable and useful. It must not be denied, most implicit confidence, and who rested his opinion on the
however, that in the edition of the Psalter published in circumstance that the Emperor Frederick III. had granted
1457, Faust and Schoefftr assume to themselves the merit him, as the descendant of the inventor of printing, the
of a new invention; but this, we think, has reference only privilege of wearing a coat of arms, descriptive of his
to metal types, as they themselves very indirectly allow that honourable descent. This assertion is totally fals^ and
printing had been before known, and that they had merely unfounded. The art, in question, soon attained tlie most
gained an important, and previously unknown step, in the illustrious patronage. Guttemberg was made a counsellor
progress of it. And it is extremely improbable, had they of state by the Elector Adolphus, and was distinguished
really been the original inventors of the art in question, by an annual pension; the Emperor Maximilian secured
that they would have delayed urging their claims to this to Schoeffer the exclusive right of printing Livy; and
distinction (since they urged them at all) till the year 1457, Frederick III., instead of conferring exclusive privileges
since they might have done so, with equal, or rather far on Metelius, granted the same privileges to printers in
greater propriety fifteen years before that period. every part of his dominions. " Typothelis scil. aquilae,
The claims of Strasburg come next to be considered

—

typographis autem gryphi, pede altero pilam tincloriam
a task by no means difficult to perform. Guttemberg, unguibus tenentis, scutum donavit, cum aperta galea et
who, as formerly mentioned, originally resided at Stras- superimposita ei corona."—An old chronicle of Strasburg
burg, (where his ordinary profession was that of a looking- in favour of Metelius has also been triumphantly quoted,
glass maker, and a polisher of precious stones,) and who The authority of this paper, however, (at best but doubt-
afterwards joined his brother Geinsfleisch at Mentz, is the ful,) has been completely destroyed by the contrary authority
person whom Strasburg holds out as the inventor of print- of a similar document at Cologne, as well as by Wimphe-
jng. It has been supposed, that, having paid a visit to his lingius and various other writers.
brother at Harlaem, Guttemberg, in this way, became ac- Such are the claims of these cities to the invention of
quainted with the success of Laurentius, and that, on his printing. We have investigated their several pretensions
return to Strasburg, he exerted his utmost ingenuity to to this honour, with the most rigid impartiality. And
put into practice the knowledge thus obtained. How far from the discussions in which we have been engaged, it is
this opinion is correct cannot now be established; but it is

distinctly proved by Mr. Meernian that all his efforts were
ineffectual-—a fact which, were it evident from nothing
else, is evident from the circumstance of his afterwards
removing to INlentz; for had he been established as a

evident, we think, fir.it, that the art of printing was in-

vented and first practised in Harlaem f sefond/ij, that the

knowledge of it was early introduced thence into Mentz,
where it was assiduously cultivated, iinproved, and brought
nearly to that stale in which we now find it; and, thirdly,

printer in Strasburg, it is highly improbable he would have that the claims of Strasburg, being unsupported by evi-

• Scboeffur, as prevlousljc mentioned, <licj .-.bout 1492 ; but how long Faust lived Is unknown : his de.iUi, however, must have taken
pluce belore 1471, as ut that time, Sclioefler, liis son-in-law, was in partnership with Conrad Utnljf.

m
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dence, seem to be entirely false. These points being

cslablished, the remainder of this article shall be eniployed

in tracing the progress of the art in various quarters of

the world, till its introduction into England and Scotland.

Faust and Schoefl'er, when they had made the import-

ant discovery of casting the types in a matrix, instead of

cutting them, afraid that the knowledge of this iniprove-

inent might become public throughout Europe, and pre-

vent that monopoly which they expected to secure to

themselves, adminisfered an oath of secresy to all their

workmen. The precaution might well have been spared.

For, Meniz having been sacked by the Archbishop Adol-
phus in 1462, their servants were dispersed into diOerent

countries, and carried with them the knowledge they had
acquired under their former masters. From this period,

printing made rapid progress in most j)f the principal

towns in Europe. It had, even before the sacking of

Mentz, been introduced into Bamberg in Franconia ; and
in the national library of Paris there is a part of a Bible, in

German, in large Gothic characters, published at Bam-
berg in May, 1462, and executed with metal types, as im-
proved by Schoeffer. In 1465 the art had reached Naples,
for, in that year, Lactantius's Institutes were printed in

Monasterio Sublacensi, in that kingdom. Conrad Sweyn-
heim and Arnold Pannartz, names familiar to every reader,

settled in Rome in 1467; men whose passion for multiply-

ing books, or rather whose aeal in the cause of^Jetters, in-

duced them to carry on their profession to an extent that

involved them in ruin and in poverty.* In 1472, Theodore
Martens established himself at Alost, in Holland. About
this time also the art had become known in Venice, Milan,
Bern, Antwerp, and all the important cities of the con-
tinent. In 1490, it had reached Constantinople, and, ac-

cording to Mr. Palmer, it had extended, by the middle of

next lentuiy, to Africa and America. It was introduced
into Russia in 1560; but, from the most illiberal and
mistaken motives, it was soon suppressed; nor did it, till

the lime of Catherine II., experience, in that country, any
favour or patronage. Printing, however, soon found its

vay even into countries more barbarous and inhospitable

than any we have yet considered : for Mr. Bryant {Obser-
'iiations and Inquiries relating to various jiarts of Ancieiit

History, p. 227,) proves that a work, written by a native of
Iceland, was printed in Hola, in that island, so early as

1612. " I believe," says he, " it is the farthest north of
any place where arts and sciences have ever resided,"

. For thirty years after the invention of printing, the uni-

form character was the old Gothic or German, whence our
black was afterwards derived. The Roman type, as now
used, was introduced by Sweynheim and Pannartz of

Rome, in an edition of Cicero's Ejiistoltc Familiarcs. The
Italic character was, at a subsequent period, it)venled by
the celebrated Aldus. The first printed books were either

in Latin, or in the language of the respective countries in

which they were published. The first attempts at Greek
printing took place in a few sentences, very rudely execut-

ed, which occur in tho famous edition of Cicero dc Officii^

by Schoefler, in 1465. Various atteinpls of a similar kind,
though considerably more successful, were made about
the same time by other enterprising printers; but the first

complete Greek work yet discovered, is a grammar of that
language by Lascaris, printed at Milan in 1476; and, to
overlook various mitior attempts at Greek printing, a
splendid edition of Homer, issued in 1488, from the prcs*
of Demetrius of Florence, a native of Crete. Works in
this tongue were rapidly multiplied ; but the first Greek
edition of the Bible, printed at Complutium, was not
finished till 1.5 17. It was not, however, published till five
years afterwards, and, therefore, the edition of Venice, in
1518, may be regarded as having preceded it. The Greek
Psalter had ofien been printed before this time; and
Erasmus had published a Greek edition of the New Tes-
tament in 1516. Aldus has been by some reckoned the
first Greek printer ; but though this opinion, as is evident
from the foregoing statements, is incorrect, yet Aldus, it

must be allowed, for the beauty, correctness, and number
of his works in that language, far eclipsed his most dis-
tinguished predecessors, and earned a name known wher-
ever letters are cultivated. Nor, in the mean time, was
the Hebrew language overlooked. The Pentateuch was
])rinted so early as 1482 ; and afterwards, at short intervals,
the prior proiihets, the posterior prophets, and the Hagio-
grapha, the whole terminating in 1487. And in the sub-
sequent year, the whole New Testament was published,
with vowel points, in one volume folio, at Soncino, duchy
of Milan, by a Jewish Rabbi. The first Polyglot Bible was
printed at Genoa in 1516, by Porrus, containing versions
in Hebrew, Arabic, Chaldaic, Greek, Latin.

t

Having thus traced the progress of printing in different

parts of the world, we must now endeavour to ascertaih its

introduction into Britain. That William Caxton, who
established a press in Westminster Abbey in 1471, was the
first printer in England, was universally believed until

about a hundred and fifty years ago, when a small work
was discovered in the public library of Cainbridge, print-

ed at Oxford, in 1468. Of this work, which consists of 41
quarto leaves, the title is Ex-positio Sancti Jcroni?ni in

Simbolum A/iostolorum ad Po/iani Laurentiu7n ; and at

the end the date is explicitly given, Im/iressa Oxonii, cl

Jinita Anno Domini M.cccc Lxviii. xvii. die Decertibria.

The genuineness of this date is authenticated by a curious
document, which, till the middle of the 17th century, had
lain obscure and unknown in the register of the see of
Canterbury, and which was given to the world in 1664, by
Aikyns in " The Original and Growth of Printing." In
this document, it is mentioned, that a report of the inven-
tion of printing having reached England, Henry VJ. at

the suggestion of Bourchier, archbishop of Canterbury,
anxious to obtain for his subjects the advantages of this

art, appointed Robert Tourncr (who took with him Wil-
liam Caxton) to go to Holland to procure "a printing

mould;" that Frederick Corsellis, one of the under printers

* In a petition for assistance and relief addressed ( 1472) by these printers to the Pope, " We were the first of the Germans," thej- sav,
" who introduced tliis art, with vast labour and cost, into your holiness's territories in llie time of your predecessor, and encouraged, by
our e.xutnple, other printers to do tlie same. If you peruse tiie catalogue of the books printed by us, you will admire how and where
we could [jfocure a sufficient quantity of paper, or even of ra^s, for such a number of volumes. The total of these books amounts to

12,475, a prodigious heap, and intolerable to us, your Holiness's printers, by reason of those unsold. We are no longcer able to bear the
great expense of house-keeping, for want of buyers ; of which there cannot be a more flagrant proof than that our house, though otlicrwise

spacious enough, is full of quire-hooks, but void of every necessary <if life." (Palmei-'s Hist, ofPrinting, p. 130.)

\ In the early history of the art of printing, the most learned men were proud to act as correctors of the press ; and printers not unfre-
((uently added on the title-page the name of the corrector to their own. The first letter of a chapter was often not printed, but a blank
left, that it might be painted or illuminated according to the taste of the purchaser. Books of all kinds, particularly prayer-books, were
embellished with cuts, often inappropriate or ludicrous, but always executed in an elegant style. A work on natural history is mentioned,
in which tlie Deity is represented as rcorfjH^- on the seventh day, when he rested from all his works, {}'i(lc the works of i'almer,

Miuttaire, &.c.)
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at Harlaem, was eliher bribed or forced to leave his

former master, and remove lo England; that Corsellis,

who brought with him some types, was established at

Oxford ; but that as Oxford was found to be too far dis-

tant from London, a press was set up at St. Albans, and

another soon after at Westminster. Such is the evidence

upon which (^axton has been of late years denied the dis-

jinction he had so long enjoyed. That it is conclusive we
will not pretend to determine. INIost writers, as Anthony
Wood, Maitlaire, Palmer, &c. have been convinced by it ;

while Dr. Middleton has endeavoured to show that it is

unsatisfactory and doubtful. But though we allow it to

be decisive, (at least it is impossible to establish the con-

trary,) the fame of Caxton is but very slenderly affected by

it. For though pricu'ity in point of time be granted to Cor-

sellis, yet that printer, and those whom he instructed, used

nothing but separate wooden types, similar to tliose of

Laurentius at Harlaem; and Caxton possesses the honour

of having been the first that introduced the use of metal

types as invented at Menlz, and of otherwise bringing the

art to great perfection in England. The first book that

Ca.xion printed was a translation of the .£neid, written by

himself, and entitled The Recnyel of the Himoryes of
Troye. He published a great number of works; among
others an edition of .£sop's Fables, a copy of which is still

preserved in the Bodleian library, regarded as the first

ihat had its leaves numbered. Caxton is entitled to com-
memoration, both on account of his eminence as a scholar

and a printer, and of his integrity and worth as a man.
His master, Robert Large, a mercer in London, with

whom Caxton served his apprenticeship, entertained so

great a respect for him, that he left him a legacy at his

death. After his master's death (1441) he spent the sub-

iicqHent thirty years on the continent, in the business of

merchandise, and in the cultivation of his mind, naturally

vigorous and inquisitive. And it may be mentioned as a

proof of the respectability of his character, that he was
employed by Edward IV. jointly vi-ith Richard Whitehill,

Esq. to transact and conclude a treaty of commerce be-

tween that monarch and his brother-in-law the Duke of

Burgundy. It is gratifying to know, that, on his return

to England, he met with the honour and notice he deserv-

ed. Most of his works are inscribed either to the king or

to some of the royal family, and he enjoyed the friendship

of the nohility and eminent men of his day. He attained

lo a very venerable old age; for though so early as the

year \i7\, he complained that " myn hande is wery, and

myn eyen dimmed with overmoche lokyng on the whit

paper, and that age crepeth on me dayly," he yet survived

that period twenty years, and died in 1491. He was suc-

cee(}^d by Richard Pynson and Wynkin de Worde, two of

his principal workmen. John Letton and William Mach-
linia had indeed settled as printers in London before his

death; but neither they, nor any for many generations,

rivalled the fame and success of Caxton. The art, how-
ever, was patronised, and flourished in no ordinary degree ;

and, in the reign of Henry VH. and his successor, English

printers, we are told, hsid become "so skilful, as to print

books as well as any beyond the seas."

Printing was not introduced into Scotland till upwards
of thirty years after Caxton had settled in London. The
first Scottish printers were Walter Chapman, a merchant
in Edinburgh, and Andrew Millar, a mere workman, who,
in consequence of a patent from James IV^. established a

press at Edinburgh in 1507. " In 1508," says Dr. Irving,

'' they are known to have printed various pamphlets; a
colUrctionof which may be found in the Advocates' Library.
Th' til >t volume of the Breviarium Aberdonense issued
from their press in 1509; the second in 1510. Of this

very rare book, a complete and well-preserved copy be-
longs to the library of the university of Edinburgh. The
establishment of printing presses in the other principal

towns of Scotland, cannot so easily be traced Knox's
FayOifull Admonition unto the Professours o/ God's Truthe
in Ent^land., was, if we may credit the title-page, printed

at Kalykov) or Kelso. This work appeared in 1554. Aber-
deen, the seat of a university, could not boast of a printing-

press till a much later period. In the colophon of a poem
(1635) on the death of Bishop Forbes, Edward Raban
styles himself ''AIaster-firinter.,theJirst in Aberdene." But,

though printing was thus established in Scotland, many
of our most eminent Scottish productions were printed on
the continent; as, for example, those of Mair, Boethius,

and Bishop Lesley. Scotland, however, had the honour of

ushering into the world two of the most celebrated and
classical works of which modern literature can boast,

lie Jure Kegni a/iud Scotos, written by Buchanan, and the

History of Scotland, by the same illustrious author.

Neither Chapman and Millar, nor any of their succes-

sors for many ages, were distinguished, like many of the

printers of that period, for literary attainments. " At the

commencement of the seventeenth century," says Mr.
Chalmers, "the printers of Edinburgh were generally

booksellers, who, having acquired some wealth, could

purchase a press, and employ artificers ; but knew no more
of books than the title-page and the price. Andro Hart,

who is justly praised by Watson for his well-piinted Bible,

was only a bookseller." But this deficiency is amply com-
pensated by the critical acumen and erudition of Ruddi-
man, (not to mention one or two others,) to whom, in this

island, classical literature is more indebted than to any
other individual. " Henry Stephens himself," says Mr.
Chalmers, " would have scarcely complained of Ruddi-
man as one of those printers who had brought the typo-

graphic art into contempt by their illiterature. When we
recollect his Gawin Douglas and Bucha?ian, his Rudi-
ments and his grammars, his Livy, and his Vindication of
Buchanan's Psalms, wherein competent judges have
found the knowledge of a scholar, and the accuracy of a

critic, we may fairly place Ruddiman in the honourable

list of learned printers, with Badius and Aldus, with the

Stephenses and Jansens."

But though, in general, Scotland may not have attained

to great eminence in the history of printing, there is yet

one species of the art of which she is entitled to the ho-

nour of the invention. We allude to Stereotyfie printing,

invented by William Ged, first a goldsmith, and afterwards

a printer in Edinburgh. The word is obtained from the

Greek terms (rrtj eo;, solid, and rvrtoii, a type, as the method
which it designates consists in printing from solid plates,

instead of moveable types. The mode of casting stereo-

type it may not be improper to mention. The work to be
stereotyped requires to be set up by the compositor in dis-

tinct pages. From the several pages, when carefully cor-

rected, a mould in plaster, the basis of which is gypsum, is

taken; and from this mould an impression is cast, forming
an exact fac-simile of the moveable types originally set up
by the compositor. A stereotype plate is thus obtained,

and the great saving of expense consists in this, that the

stereotype plate does not require lo be above one-seventh

part the breadth or thickness of the ordinaiy types. This
mode of printing combines many advantages, such as secu-

rity against typographical errors, and cheapness of execu-

tion. It caii,ol course, only be used in the printing of l)ooks

that are in general use, and require no alteration or correc-

tion, as the original expense of casting the plate wouUl be too

high for a work of limited circulation, undergoing probably

only one edition. But in publications of steady and ordinary
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saMNs pi'ayei" books, Bibles, school books, the saving is

notless than 4' per cent. The invention of this niude of

printing is due to William Gecl, as above mentioned.

France and Holland have, it is true, respeelivrly laid claim

to this honour; but their pretensions are so inadequately

and flimsily supported, liial all writers have now concurred

in favour of our counirynian. Mr. Ged, naturally inquisi-

tive and ingenious, had made, while a goldsmith, various

improvements in the line of his profession, and was led to

turn his attention to printing, as he himself informs us, in

the following manner. In 1725, conversing with a printer

on the disadvantages experienced in Scotland, from the

want of a lelter-loundry, and thence adverting to the in-

conveniences of single types, and the tediousness and ex-

pense of putting them together in pages, the printer, aware

of the mechanical eminence of Ged, asked him if it was
not possible to remedy so great and palpable a defect. " I

answered," (says Ged,) " that 1 judged it more practicable

for me to make plates from the composed pages than sin-

gle types. To which he replied, that if such a thing could

be done, an estate might be made by it. 1 desired he would
give me a page for an experiment, which, after some days'

trial, I found practicable, and so continued for near two
years, improving on my invention, and making a great

many experiments, several of which were expensive : but

the more I practised, and the less chargeable materials I

used, I was the more successful, till at last I brought it to

bear as that no distinction could be made between the im-
pression from my plates and that from the types." {Me-
moirs of Ged, p. 1.)

Such was the invention of Ged ; and nothing prevented

him from carrying it into immediate and extensive effect,

but the want of capital. A gentleman of Edinburgh un-
dertook, on condition of getting a fourth of the profits, to

advance the necessary funds ; but the other printers, think-

ing that if Ged's invention vvere acted upon, their business

would be ruined, dissuaded the person in question from
furnishing the requisite sum, assuring him tliat his whole
fortune would be insufficient to accomplish the undertaking.

In two years, accordingly, 22/. was all that was advanced
;

and Ged, thus disappointed in Edinburgh, accepted the
ofi'er of a London stationer, to remove to that city to carry

his wishes into effect. In the English capital his objects

were, as before, opposed by the jealousy of trade, particu-

larly by the exertions (whether honourable or otherwise
we shall not say) made by the King's Printers, whose in-

terests they supposed were at stake. Mr. Ged returned to

Edinburgh in 1739, where, owing to the liberality of his

friends, he printed a stereotype edition of Sallusi, in 150
pages, 12nio. with this curious tiile, C. Cris/ii Sallitstii

Belli Calilinariiet Jugurt/iini Htsloria. Kdin. Giclielinus

Ged, ylurifaber Ediaensis, no?i typis mobilibun, ut viit-

go fieri solet, sed Tabeilis seu Laminix funis excudebat,
MDCCXXXIX. In the execution of this work he met with
the most marked opposition. No compositor could be got
to set up the types from which the plate was to be taken;
and his own son, a boy of only twelve years of age, then
an apprentice to a printer, did this part of llie process
at night, or during his intervals of labour. Another small
work, Scougal's Life of God in the Soul of Man, was exe-
cuted by Mr. Ged, who died in 1749, after having devoted
nearly thirty years of his life to the improvement of an art

of great public importance, but which to him or his family
was never productive of any advantage. He left behind
him two sons, who emigrated to Jamaica, where they both
died; and his name and the services he had rendered to a
useful art, were nearly forgotten, till Mr. Nichols published
JSiogra/:/i!cal Memoirs of him in 1781, and till Mr. Alexan-
der, now Dr. Tilloch (also a Scotsman) the editor of the

Philoso/thical Magazine, did ample justice to his merits,
in vol.x. of that journal. Dr. Tilloch may himself he re-
garded as the second inventor of stereotype printing; for,
having bestowed great attention on the art in question, he
discovered the practicability and utility of solid plutes, ere
he had heard of the original invention. Within the last
forty years many improvements have been made in the
stereotype priming; particularly by Dr. Tilloch and Mr.
Foulis, of Glasgow, several French printers, particularly
Hofi'niann and the two Didots, Mr. Wilson, of London,
Earl Stanhope, Sec. It is now gaining ground every day,
and promises to be productive of inculculable advantages.

See the following works on this subject : Junius's liata-
via, Lugd. Bat. 1588. Matlaire's .^7!?(a/f« Tiifiogra/ihic<c.
Meerman's Origines Ty/wgra/i/tica. Histories ofprinting,
by Watson, Paltrier, Marchant. An excelKnt synopsis of
the discussions of former writers may be found in T/ie Ori-
gin of L'rinting, in two Essays, Sec. Lond 1774, Bvo. Sec
51so Chalmers's Ijfe of Hicddiman, p]). 80, 81. Irving's
Lives of the Scottish Poets, vol. i. p. 75. Memoirs of Ged
(t. m.)

PRINTING Press, is a well-known machine for printing
books, which, at an early period of the art, was brought lo
a considerable degree of perfection. Although the name
of the inventor of the printing press has not been handid
down to us, yet it is known to have received greai improve-
ments from William Janson Blaew, who Iiad been an as-
sistant and instrument- maker to Tycho Braclie, who esta-
blished a printing-office at Amsterdam, where he printed
several booksofmaps, from the observalionsof that celebrat-
ed astronomer. Till within the last fifty years, the common
printing press remained in its original state; but since that
time the progress of improvement has been extremely ra-
pid, and many of the most material additions and changes
have been made upon il. The introduction of printing
machinery, too, has formed a new era in this art, and it is

highly probable that, in very large establishments, the use
of the ordinary printing press will be entirely superseded
by that great invention. In giving an account of these im-
provements, we shall begin with the

• Common Printing Press,

A perspective representation of this press is given in
Plate CCCCLXVHI. Fig. 1. The body of the press con-
sists of two cheeks or strong vertical posts A, A, bound to-
gether by four horizontal bars. The first of these bars B
is called the ca/i, and merely keeps the parts at a proper
distance. The second cross bar C, called the head is fiitcd

by tenons at the ends into mortices between the cheeks; *

and the bar admits of a small motion or play, in conse-
quence of the mortices being filled up with pieces of paste-
board or soft wood. The head C is suspended from the
cap B by two strong screw bolts, s s, and in ihc centre of
it is fixed, by two short bolts, a brass nut, containing a fe-

male screw or worm, for receiving the upper end of the
great vertical spindle or screw, by which the pressure is

produced. The third bai, L), called the shelf, or till, is in-
tended lo guide and keep steady a part called the hose,
which contains the spindle and the screw. The next cross
bar E, called the ivinter, is placed between the checks, in
order to support the carriage; and it sustains the eficiri of
the press below, in the same manner as the head does
above. The s/iindle, or screw, FF is a strong vertical bar
of iron, terminated at the lower end with steel. lis ujiper
end is formed into a small screw, which works in the
imall screw in the brass nut of the head; and in the
e^e of th' .pindle. a little below iis upper end, is fix.-d tite

crooked bur or handle II, by which the press is wrongly.
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Beneath ihe lower end of the spindle is placed thejila-

ten GG, or the body which i^ivcs the piessuie to the paper.

It is suspended from the point of tlie spindle by the /losc,

a square frame or block of wood, shown at K, which is

guided by passing ilirough the shelves. The lower end of

the spindle passes througli the hose, and rests by its point

in ihe plug iixcd in a brass pan, supplied with oil, which is

again fixed to an iron plate lot into the top of the platen.

When the pressman, therefore, pulls the handle H, he

turns the spindle, the round end of which moves in its

screw box, and, by descending, brings down the platen,

which thus presses upon the paper, lying above the types.

The platen is suspended from the spindle, and rises up

again with it, by means of a garter, or fillet of iron, screwed

to the hose, and enteiing into a groove round the upper

end of the spindle, to prevent the hose falling down upon
the spindle. The platen is hung truly level by four threads

passing from its four corners to the four corners of the low-

er part of the hose.

The next important part of the printing press is the

carriage LL, the object of which is to bear the types, and

carry them below the platen. The carriage is supported

on a horizontal wooden frame, the fore part of which is

sustained by the forestay m, while the back part rests on

the winter. Beneath the plank of the carriage cramfi irons,

or short pieces of iron and steel are nailed, which slide

upon two long iron bars or ribs, fixed upon the upper
part of the horizontal wooden frame. In order to run the

carriage in and out upon the wooden frame, there is placed

beneath the carriage the sjiit, or a small spindle, having a

double wheel on the middle of it, round which leather

belts are fastened, the opposite ends of the belt being

nailed to each end of the plank of the carriage. On one

of the ends of the spit is fixed the winch or handle n, by

turning which the pressman can run the carriage in and

out below the platen, at his pleasure. The carriage con-

sists of a strong wooden plank, on which is fixed a square

wooden frame, forming the cell, in which a polished stone

is placed to sustain the form or frame of types. Stay-belts

of leather are fixed to this cell by one end, and by the other

to the cheeks of the press, so as to prevent the carriage

from running out too far, when drawn from under'the pla-

ten. On the outer end of the plank is fixed the galloivs

M M, which sustains the tymfians, when they are turned up
to receive a new sheet of paper. These tympans, shown
at N, N, are light square frames covered with parchment.
They consist of three slips of thin wood, with a head-band

or top-slip of ihin iron. The two tympans are so construct-

ed that the one is small enough to lie within the other, and
the exterior one is fitted by hinges of iron to the cell. Two
or three folds of blankets are placed between the two tym-
pans, to equalize the pressure of the platen upon the sur-

face of the types. A square frame of very thin iron P,

called ihefris/cel, is fastened by hinges to the head-band of

the exterior tympan. It is made to fall down on the tympan,

to inclose the sheet of paper between them ; and tlie frisket

is covered with a sheet of paper or parchment, which is

cut out so that the sheet, when placed between the tym-
pan and frisket, and folded down together on the form of

types, may receive the ink from the surface of the types,

while the frisket-shcet preserves the margin from being

soiled. When the tympan and frisket are thus folded down,
they lay flat on the form of types. The carriage containing

them is then run beneath the platen, so that when the

handle H is pulled, the platen presses upon one-half of the

form of types; the carriage is then run further in beneath
the platen, so that a second puU of the handle causes th«

platen to press upon the other half of the form of typeat

In^is way the impression of the types is made upon the

paper by two separate pulls. By turning the winch H, the
carriage is withdrawn from beneath the platen, and the

tympan, on being lifted up round its hinges, rests obliquely
against the gallows. The frisket is then lifted up on its

hinges, and supported by a slip of wood descending from
the ceiling, till the printed sheet is taken out and a clean

one put in.

As the operations of printing are now so common in

every civilized country, it would be a waste of time to de-

scribe them here. VVe shall, therefore, proceed to de-

scribe the various improvements which have been succes-
sively made upon the printing press.

The Apollo Preis.

In consequence of the impression being taken by twe
successive pulls with the ordinary press, a part of the

middle of each sheet received two separate pressures; and
the effect of this was, to diminish the uniformity of the

impression on the paper. Besides this defect, a great

deal of time was lost in two separate pulls, so that it be-

came highly desirable to have a press, the platen of which
was sufficiently large to print a whole sheet at one pull.

The first press of this kind, with which we are acquainted,

was the Apollo press, which was brought from France
many years ago. In this press, the platen was made of
iron instead of wood, and was large enough to print the

whole sheet. The lower surface of the platen, which was
formed of brass, was ground truly flat, and it was made
sufficiently strong not to bend, or yield at the points most
distant from the centre of pressure. The spindle was
joined by connecting rods, with a long lever placed at the

side of the press, which was wrought by the pressman with
both hands in a vertical plane, like the handle of a pump.
These presses were used in printing newspapers, but,

from the great fatigue of working them, they soon fell into

disuse.

Prossen's Printing Press.

This printing press, for which ^ patent was taken, is

described in the eighth volume of the Repertory of .4rts,

p. 368. The improvement on which the patent princi-

pally rested, consisted in placing a spring between the

cap and head, to resist the upward pressure, and another

below the winter, to resist the downward pressure.

Roxvorth's Printing Press.

The first real improvement on the printing press was
made by Mr. Roworth, a printer, in London. The spindle,

in place of being furnished with a screw, is entirely plain,

and has its upper extremity turned into a smooth cylinder,

which works through a socket fitted into the head of the

press. On the upper end of the spindle, immediately

beneath the head, a short cross ^rm of hardened steel is

fixed, the polished surface of which acts against a circular

inclined plane of hardened steel, which, being actually a

part of a screw, causes the spindle to descend. The
inclined plane, however, has different inclinations at dif-

ferent parts. At first, the inclination is great; so that, at

the beginning of the pull, the descent of the platen is

rapid, but when the platen has approached near to the

tympan, and, consequently, when the force is really re-

quired, the inclination of the plane is very slight, so as to

produce a great mechanical effect.

The Stanhope Press.

One of the greatest improvements upon the printing

press was made by the late Earl of Stanhope, a nobleman
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distinguished by his ingeiuiity and his mechanical know-
ledge. This press, which is described miiuiiely in Stower's

Primers' Grammar, is represented in perspective in Tig.

3, and in section in Fig. .", where A A is the body of the

press, or a massive cast iron frame, formed in one piece,

^yhich rests upon a wooden cross BBC, to which it is

firmly screwed down. Two horizontal rails DD, are

screwed at bh to two projecting pieces, cast all in one witli

the body of the press, in order to sustain the carriage when
the pull is made. The ribs of the carriage slide in grooves

formed along the upper surfaces of these rails, and it is

moved by the handle m, with a spit and leather belts, very

similar to those of the common press.

In the upper part d of the body of the press a brass nut,

or female screw, is fixed, in which the upper end of the

spindle works. The chief improvement in Lord Stan-

hope's press, consists in his method of giving the descend-

ing motion to the screw. The handle H by which the

press is worked, is firmly fixed into the lower end of the

vertical bar M, the lower part of which moves in a hole in

the main frame, while the upper end of it passes through

a collar in the projecting piece c. After passing through

this collar, the end of the bar M joins a short lever N,
which is again connected by the link O with another short

lever P, fixed upon the upper end of the screw.

When the pressman pulls the handle H, he turns round
the spindle M, and, by its connexion with the rod O, &c.

the great lever turns with it, and causes the platen to

descend and produce the requisite pressure. Tiie power
of the lever H is, however, transmitted to the screw, so as

to be proportiorjfd to the effect which is wanted at the dif-

ferent parts of the pull. At the beginning of the pull, for

example, when motion only is wanted, the handle H lies in

a direction parallel to the frame across the press, and the

short lever N, which is nearly perpendicular to it, is also

nearly perpendicular to the connecting rod O ; but the

lever P of the screw makes a considerable angle with O,
and then it acts by a spindle radius to turn the screw. At
the commencement, therefore, of the pull at H, the lever

N acts with its full length upon a shorter length of lever

on P, so that the screw will be turned more rapidly than if

the link O were attached to it. On continuing the pull,

however, the situation of the levers changes, the length of

P continually increasing in its acting length from its com-
ing nearer to a perpendicular to O, and the acting length

of N diminishing, because, by the obliquity of the lever,

the link O approaches the centre. The handle H like-

wise comes into a more favourable situation for the pull,

as the pressman finally pulls in a direction nearly at right

angles to its length. In this way the platen is at first

brought quickly down upon the paper, where motion only

is wanted ; but as the levers are gradually coining into the

most favourable position for exerting the greatest force,

this maximum pressure is produced just at the moment
when it is wanted, namely, when the platen touches the
paper to be printed. The range of the handle is limited

by a stop, which is moveable to a small extent, in order to

vary the pressure for different kinds of work. The form
of types, in place of resting upon a stone, lie on a cast iron

block, which has its upper surface ground exactly flat, and
placed perfectly horizontal.

In the Stanhope press the platen is so large as to print

a whole sheet at one pull.

In sorhe of these presses, a variation of power is obtain-
ed by a screw adjustment at the end of the link O, by
which it can be shortened. This is effected by fitting the
centre pin, which unites it to the lever P in a bearing-piece,
which slides in a groove formed on the side, and is regu-
lated by the screw. By this means, the descent of the

platen may be increased or diminished. 'I'he surface of
the platen is turned so as to be perfectly plane.

Since the invention of this press, various improvements
have been made upon it, one of which, by M. de Heine,
his been secured by a patent. In place of the screw, he
has substituted a spiral or curved inclined plane, which is

fixed to the head of the press. On the upper end of llic

spindle is fixed a cross arm, which, acting against the
fixed inclined plane, performs the functions of tlic screw.
The advantage of this substitution is, that the acting faces
admit of being made of hardened steel.

The Sianho))e press has likewise received several valua-
ble improvements from Mr. Peter Keir. He forms the
slider d, by boring out a cylindrical hole down the centre
of the press, and he fits accurately into this a cylinder, to
the lower end of which is fastened the platen. A flat side
is made to the cylinder, which is prevented from turning
round by a bar of iron screwed across the two cheeks, and
bearing against the flat side of the cylinder. Mr. Keir
has also improved the lever apparatus. By a screw cut
mto the lower end of the spindle M, and fitted into a nut,
the spindle is made to rise and fall through a space equal
to the descent of the great screw, in the same time. 'I'he

connecting rod O is thus made to pull in a horizontal
plane, while in the old construction one end remains level
when the other descends, the consequence of which is an
unequal wearing of the joints.

An improvement on the printing press has also been
made by Mr. Midhurst. It resembles genei-ally the com-
mon printing press ; but the platen is the size of a sheet,
and in place of a screw is used a plain spindle, on the
lower part of which, just above the bar, is fixed a circular
plate, which affords steps for the points of -two iron rods,
which extend up to the head, and are supported in that
place by their points entering sockets. These rods have
an inclined position when the platen is raised, although
both the ends of them are at the same distance from the
centre of the spindle ; but when the spindle is turned by
the bar, the circular plate in which the lower points of ihe
iron rods rest, moves round in a circle, and the upper ends
remain st;iiionary. Hence they come towards a vertical
position, and, by this motion, the spindle and platen are
made to descend. The advantage of this contrivance is,

that there is little friction, and that this power is im-
mensely great when the rods come nearly parallel to the
spindle.

Rutliven's Printint^ Press.

This very ingenious piece of mechanism, invented in

1813, by Mr. Ruthven, printer, in Edinburgh, possesses
advantages which render it in many respects superior to

any other. In all the presses which we have described,
the motion of the carriage coritaining all the types and
frame below the platen, must be considered as a piece of
mechanism which should, if possible, be avoided. 'To
remove this necessity seems to have been the primary
object of Mr. Ruthven. He seems to have resolved to

keep the form of types fixed, and to make the platen
moveable; and of course the whole mechanism of his

press acquires its character from this fundamental im-
provement.
The construction of this press will be best understood

from Plate CCCCLXVIIl. Figs. 4 and 5, where AA is

the bed which sustains tl-.e form of types which remains
fixed in the same position. This bed is supported by a
framing of cast iron, as shown in the figure. The platen
is shown at PI', and is joined to a strong cast iron bar, MM
by screws, s, s. At the ends of this bar there are strong
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iron bolts, i, b, secured h\ screw liuls at the top. Thcs^
boils lerhiinaie below in heads or projeclinjj; pieces, which
)it exactly the hooks or clutches at E, li. At each of the

remotest ends of the bar I\1M is fixed an oval steel spring,

and on the lower ends of each spring are two grooved

wheels or rollers, which run on ^rail-way, so that the

whole platen may he pushed olT the form of types after it

has given the pressure, and again brought above it to press

the succeeding sheet. These springs have their elasticity

and form so adjusted, that the lower surface of the platen

is raised above the margin of the tynipan, where the

springs are not in action. The platen, therefore, readily

moves into its position miiiiediately above the tympan, and
as soon as it is pressed down upon the types, the action of

the springs raises it above the margin of the tynipan, and
permits it to be pushed aside by the handle A from the form

of types.

We have already mentioned, that the lower ends of the

bolts 6, b, which are generally shaped like the frustum of

a wedge, go into a hollow of the saine form when the platen

is pulled above the types. The object of this is to lock*

the platen to the compound lever* El'"GHKL, which,

when moved by the handle H, presses the platen upon the

types. This part of the apparatus consists of two levers

DF, DF, moving upon fixed centres at D, D. The
clutches, or wedge-shaped cavities, are joined to these

levers near the fulcra D, D, so that when the extremities

F, F of the levers DF, DF are pulled down, the clutches

are also pulled down, and therefore pull down the platen

to which they are locked. The descent of the ends F, F
is produced by a link G united to both, and this link is

again joined to another lever, whose fulcrum is at K, while

the other end is connected with the handle H, by which
the pressure is given. These levers are so arranged, that

the maximum force is given when the platen just begins

to touch the tympan. The platen in Mr. Ruthven's large

presses is the size of a full sheet; and, in consequence of

the pressure not being propagated from its centre, the

pressure over the whole sheet becomes more equable than

in other presses. This press has also the advantage of

being much cheaper than the Stanhope press, and other

presses upon a similar construction.

Clymer's Columbian Press.

This press, which also depends on a combination of

levers, was invented in Philadelphia, in 1814, by Mr.
George Clymer of that city. It was introduced into Lon-

don in 1818, and a manufactory established for making
•them. The construction of this press will be readily

understood, from an inspection of the elevation in Fig. 6,

where AA is the main frame resembling the letter U.
The platen BB, fixed by screws to the bottom of a square

pillar P, two opposite angles of which slide in angular
grooves in the two pieces of metal a, a, which stretch

from the frame, and have adjusting screws, &c. to tighten

them to the square pillar.

The mechanism or combination of levers, by which the

descent of the platen is produced, is shown at HIKLMN.
The main lever LMN moving round a strong bolt at N,
passes through a fork in the frame at N. The other end
L of the lever passes through an aperture between the

vertical bars at m, and its central part at M has a stout

pivot or gudgeon cast upon it, which goes into collars at the

top of the square pillar P, kept together by strong bolts.

Two links L, /, one being on each side, connect the main

lever with the second lever «, «, moving on a fixed centre
at 0, in the great frame. Another link /i is connected by
an universal joint to a at one end, and at the other to the
lever or handle H, at which the pressman works. This
handle turns on a fixed centre pin extended from the great

frame.

On the top of the vertical bars at ii is placed the fulcnini

/, ol the counter-lever^,/, /;, which carries an adjustible

counter-weight W, the end g being united by a link to the

end L of the main lever. The use of this counter-wqjght
is to raise the main lever into its acting position, after the

handle H has been let go by the pressman.

Barclay's American Press.

This press has been lately introduced into this country

from America, by Mr. David Barclay, its inventor. The
great pans of the machine it is unnecessary to represent,

as it is only the method of giving the pressure to the pla-

ten that gives it its chief interest. We have, therefore,

represented this in Fig. 7, vvhere A, A represent the two

upper inclined plates, and B, B the under one, which is

fixed on the top of the platen, while the upper one A is

fixed to the head of the press. A wedge VV, made of well-

hardened steel, is fixed to the end of the lever handle of

the press, so that when this handle is pulled, the wedge
W is forced between two steel rollers C, D, so as to roll

them along between the two inclined steel plates, and con-

sequently leave the lower plate B and the platen to descend.

The left hand figure represents the rollers when the platen

is pressed down ; and the right hand one'the same rollers

when the platen has risen to its place of i*est. The lever

handle H moves round n as a tulcrum, and by increasing

or diminishing a connecting link the required force is ob-

tained.

As the rollers are necessarily above the centre of the

platen, the platen is guided in its ascent and descent by two

metallic bars, not very distant from its margin, and at the lop

of each of these bars there is a spiral spring, which bears

against the top of the frame, and by balancing ihe weight
of the platen, keeps it always clear above the tympan when
the handle is at rest,

Wells's Printing Press.

This press, which has been recently constructed in

America by Mr. Wells of Hartford, has been described by
the late Professor Fisher. Sec Fig. 8. The plates, draw-
ing, and description of it, are taken from Ferguson's Lec-

tures, vol. ii. p. 265. " The frame is of iron, cast (with

the exception of the feet) in a single piece ; and is of such
form and dimensions as to be incapable of springing

while the press is in operation. The platen (4) is of cast

iron, and is of the dimensions of an entire form. The cir-

cular projection in the middle, with six radiating pieces,

gives it an ample degree of firmness. The platen is im-
mediately acted on by bringing; nearly into a straight line

the two main levers (6) and (17 ) These levers, in presses

of the medium size, are fifteen inches each in length, and
in the position represented in the figure, which is that of

the greatest obliquity, they want two and a quarter inches

at their point of contact of being straight. The lower end
of each lever is four inches broad, and is rounded oft' into a
portion of a cylindrical surface of half an inch radius. A
piece of steel fixed within the circular projection in the

middle of the platen has a hollow bush or bed of corres-

• An account of the principle of these combinations of levers will

vol. ii. p. 264.
be found in the new and enlarged editioti of Ferguson's .Lectures,
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ponding figure ; in this the lower end of the lever (17) is

set. The upper end of this lever is hollowed oul in ilie

same manner to receive the lower endor(6), and ihe upper

end of (6) to receive a projection from the under side of

the top of the frame. At (5) there is a provision for rais-

ing or loweriny; this projection by .slips of sheet iron or tin,

and thus adjusting the position of the levers to the best

working state. The ends of the levers and tlie beds in which

they rest are overlaid with steel, and the beds are so con-

trived as permanently to retain a small quantity of oil.

(9) is a spindle of wrought iion, fastened at the upper end

by a screw and nut to the shorter arm of the balance lever

(7), and branching below into three parts, each of which

is attached by an adjusting screw to the platen. This

answers the double purpose of keeping the platen steady,

and enabling the weight (18) attached to the longer arm of

the lever (7) to lift the platen and carry back the bar im-

mediately after each pull. The platen is still farther

guided by lateral projections which run in grooves con-

nected with the cheeks of the press.

The mode in which the movement of the working bar

(12) is transmitted to the main levers, will be best under-

stood from Fig. 15, which is a representation of the parts

11, 12, 13, and 15, as they would appear to an eye looking

down upon the press from above. The bar BA (the lever

worked with the hand) is inserted into a strong cast iron

roller (13) which turns in sockets secured to the right

cheek of the press. From this roller, about six inches

above the bar, proceeds an arm AC, three inches in length,

and to the extremity of this is connected by a joint the

driving lever CD, 21 J inches long. The extremity D is

connected in a similar way with tlie iron rod EF ; one end

slides in a pewter guide, (represented by 10 in Fig. 14,)

while the other end is fastened by a hook and eye to the

upper main lever (6) at the distance of an inch from the

bottom. (16) is a bar check, which limits the revolution

of the bar to a precise arc. The cari-iage part of the press,

which stands in front of the upright iron frame, presents

nothing materially different from the Columbian press, and

will not require a particular description.

The operation of the mechanism will now, it is believed,

be sufficiently apparent. When the bar B.\ is brought

round the roller A and the arm AC are made to turn with

it; this drives forward the lever CD, and this in its turn

gives motion to EF, which, by means of the elbow at F,

brings the two main levers (6) and (17) towards the posi-

tion of a straight line. As the movement of the bar is

continued, the meclianical advantage not only increases

from the gradual approach of the two main levers to a

vertical position, but lioni the approach of ACACD to-

wards a straight line. The combination is therefore one
which is eminently adapted to effect that rapid increase of

power, near the end of the pull, which has been already

nientioned as the great desideratum in the construction of

this part of the printing press.

To determine the actual gain of power at the beginning
and at the end of the pull, measurements have been taken

from an individual press of the lines necessary for the com-
putation. When the bar was thrown back, the angle ACD
(of the triangle ADC, formed by joining the three centres

of motion with straight lines) was found to be ::: 113° 52',

CDA ~ 7° 12', and the distance of ihe centre of motion
of the two adjacent ends of the main levers from the

straight line joining their outer extrtiniiies zi: 2^ inches.

The length of AC was 3^, and the distance from A to the

part of the handle where the hand was generally applied

was 24 inches. Hence, as will appear from the theorems
given above, the gain of power will be found by compound-
ing the following ratios: 24 to 3^; cos. 70° 12' to sin. 113°

Vol. XVI.—Part I.

52'; 15 to 2 X 2^; and 14 to 15; which gives a total of
20 to 1.

At the end of the pull Ihe angle ACD~ 172°, the angle

CDA 3: 1" 3', and the distance of the vertical levers from
a straight line, according to the specification of the inven-
tor, which was found nearly exact, = half an inch. Hence
the gain of power will be found by compounding the fol-

lowing ratios: 24 to 3^; cos. 1" 3' to sin. 172°; 15 to 2

X 5 ; and 14 to 15 ; which gives a result of 753 to !. It

thus appears that the power gained is about thirty-eight

times greater at the end than at the beginning of the pull."

Ho/ic's Printing Press.

One of the latest printing presses is that invented and
constructed by Mr. Hope of Jedburgh, who has secured
it by a patent. This press, which is represented in Fig. 9,

is an improvement on the Stanhope press; and the patent

is taken out merely for a new combination of levers. A
plan of that part of the press is shown in Fig. 10, where a,

a are the iron standards of the press, and b the platen, with

the form of types under it. The handle d of the press is

attached to the short arm, or lever e, turning on a pivot

in the pillar a. The connecting rod y is fixed to e by a

joint, and in the usual construction of the Stanhope press,

it is connected to another short arm fixed to the metallic

screw or bolt in the joint of the press. In the present new
construction, however, the rod/" is connected by a joint to

one arm of the forked lever ^', which moves upon a cylin-

drical fulcrum on the pillar «, wiiilo the other end is jjined

by a pivot to the posterior rod //, jointed to a short arm i,

extending from the bolt of the press. Mr. Hope therefore

gains additional power, by using the additional connecting
rod /; and the bent lever g.
When the press is at rest, the combination of levers

has the position shown in the figure; but when it is in

action, the path described Ijy the different parts is shown
by the dotted line.

In place of the male and female screws by which the

platen generally rises and falls, he substituies two inclined

planes ; but these do not lor,n a part of his patent.

This press has been used in" several printing offices both

in England and Scotland, and it is admitied to unite the

advantage^ of cheapness with great power and accuracy.

Several other presses have been cuntiived. In Brown's
press, for which a patent was taken in 1807, the screw is

moved by a bevelled wheel and pinion, and the types are

inked by two elastic rollers, lirookes's press consists in

the application of the compound levers of the Stanhope
press to the common press.

PRINTING PRESS, Copperplate. The invention of

the cojiperplate printing press seems to have been made
about the same period as the type printing press. In the

bsence of authentic record, tradition has ascribed the

discovery to a silver-smith, who, in order to save labour,

and ensure the accurate and rapid multiplication of engrav-

ed patterns upon his works, was in the habit of inking in

the pattern, and taking ofl" impressions with a burnisher

from the figure first executed. This is so simple, and

generally so well understood a process, that we need not

waste time in describing it.

The success attending this discovery, inmiediately sug-

gested that the same results would be obtained in a more
perfect manner, by a proper application of the pressure of

a roller to the whole surface of the |)Iate at once, instead of

the labour of passing the burnisher in the hand gradually

over each individual spot of engraving. The first invented

presses appear to have been construced with considerable

accuracy and power from the excellence of the impres-

A.



162 PRINTING PRESSES.

sions of the ancient works wliich have reached us, but

which it would be out of pluce to enumerate here.

In the present age of improvement and novelty, many
alterations, and cerlaiiily ^reat amendments have been

made, both upon the construrtion of the press for the

higher branches of printing, and also upon that ad;ipted to

more ordinary purposes. Among the most prominent of

these improvements is the application of the wheel and

pinion, instead of ihe lever or cross for driving the press,

and llie subslilulion of cast iron in place of wooden rolU rs.

Other plans have been suggested for the purpose of in-

creasing the rapidity of multiplying the impressions of

common-place works, the most ingenious of which is the

invention of the celebrated Mr. Perkins, and of which a

complete account will be found in the London Journal of

the Arts, No. 111. Plate VIII. Figs. 3 and 4. We shall

describe these presses after we have detailed the construc-

tion of the more simple machinery ; but before proceeding,

it may not be out of place to remark, thai the principal re-

quisites of a good copperplate press are perfect truth in

the manufacture of the rollers and plank interposed be-

tween them, and the judicious application of sucli a work-

ing power as shall cause the least bodily fatigue to the

printer. If the workman has to apply too much of his

strength to drive the machinery, his hand will be made to

shake in consequence of the exertion, and thus he will be

rendered incapable of cleaning off the ink frmn the plate,

with that delicacy of touch which is indispensably requisite

in finer works. The printers of calico (»oods, aware of the

importance of this consideration, have skillully applied the

power of the steam engine for this purpose ; and we have

been informed that the presses in the bank of Ireland for

printing their notes, are also driven by the same means.

Fig. 11, Plate CCCCLXIII. represents the most simple

copperplate press, which, with the exception of the spindles

of the two rollers, may be entirely constructed of wood.

A is the upper roller, B the under roller, a little larger in

the diameter than the upper; C the plank upon which the

copperplate P rests. The plate should be placed upon

a piece of pasteboard of a little longer size than the paper

upon which the impression is to be taken, in order to

defend the plank against the indentation consequent on the

necessary pressure of the roller. D is the strongest part of

the frame of the press, commonly called the cheeks ; d an

open space in the cheeks for admitting the axes or spindles

of the rollers. The upper roller has a brass bush fitted

to the upper half of the spindle, and upon which is placed

a proper quantity of pieces of pasteboard and felting in

alletnate layers, in order to give elasticity to the pressure,

and greater ease to the workm.an. The spindle of the

under roller is also placed in a brass bush, sometimes with,

but oftener without, a mass of elastic substance. In this

opening two screws are fixed, so as to act upon the elastic

mass placed above the spindles of the upper roller, for the

purpose of regulating the pressure necessary to produce

the requisite boldness of the impression. Some skill is

required in the management of these screws, for we have

seen that strength of body, without this knowledge, has

actually broken the spindles of the rollers in vain attempts

to perform what a judicious workman -would accomplish

with comparative ease. In order to keep the elastic mass
above described as efTicient as possible, it should be taken

out at night, turned, and replaced in the morning. Much
of the excellence of the ytaxV also depends upon the proper
<juan(ity of A king or cloth being warped round the upper
roller b b. If loo many layers are put on it, the result will

be, that greater power will be required to drive the press,

and the impression will not be so clear and distinct as it

ought; and again, if too fevr layers of clolh are applied, the

paper will be stained by the hardness of the roller, and it

will have a glazed appearance, and be liable to be cut by the
edgcsol the copperplate. These defects also result (though
in a less degree) from the want of a proper quantity of the

elasiic ma s being placed above the spindle of the upper
rolkr. E is the remaining part of the frame of the priss,

and F the levers or cross fixed to the end of the spindle by
which the motion is given to the upper, and communicated
to the under roller.

F"ig. 12. represents one of the modes of applying the
power of the wheel and pinion for driving the rollers : A
a pinion fixed to the cheek of the press, which acts in the

teeth of the wheel B, which wheel is fixed to the spindle

of the upper roller C. A cross with eight spokes DD, is

fixed to the spindle of ihe pinion A, by which the motion
is communicated. This application of the wheel and pinion

is certainly a considerable improvement, but it has its dis-

advantages. The chief of these are, that the pinion cannot
be placed at a sufficient distance from the spindle of the

upper roller, so as to admit of a wheel of sufficient diame-
ter for it to act in to give the requisite power. Another
disadvantage is the great length and number of the levers,

which renders the action too slow for common work. We
give the following description and representation, (Fig.

13.) of a neat, useful, and at the same time a very pow-
erful press, which remedies these defects, and which has

been in use for upwards of twelve years without requiring

any repair. It is made wholly of cast iron, under the di-

rection of Mr. Lizars of Edinhurtfh. Its chief qualities

are its durability—the compactness of its form—the mode
of applying the power of the pinion to the wheel seen in

the engraving, instead of its being placed at the check of

the press, as shown in Fig. 12.—and its cheapness, con-

sidering the great size of plate which its dimensions are

calculated to take in. F'rom an examination of the repre-

sentation given in the accompanying plate, it will appear
evident that, by the mode of fixing the pinion, and from the

great diameter of the wheel into which it acts, greater

power is obtained ; and from the pinion being worked by a

winch-handle, greater uniformity and despatch is given

when required in common work. There is also a conve-

nient apparatus for fixing the cloths in cases where the

plate is loo large to admit of the length of the cloth being

warped round the roller and fixed to it. This apparatus is

seen at A, Fig. 13. where the dotted line represents the

cloths warped in a triangular form round the roller of the

press, and extending to the two small rollers b i, which
the cloths make to levolve along with the loller of the press.

The diagram. Fig. 14. will convey a more perfect idea of

this apparatus, AA, the two small rollers, round which
and the upper roller of the press the cloths b b revolve,

when the press is set in motion, d d represent two small

screws, which are so contrived as to slacken or tighten the

cloths when required. In Fig. 13. B represents the plank

upon which the copperplate rests; it is also made of cast

iron, and supported upon the small narrow rollers c.

This press is calculated to print a plate the- size of a

sheet of double elephant paper, and costs about 40/

The following description of Mr. Perkins's new presses,

and the representations Figs. 15 and 16. are extracted

from Newton's Journal of Arts.
" Fig. 15. shows an improved steel or copperplate, or

block printing press. The principal improvemenls con-

sist in a new method of heating the plaie or block; in the

use of a tympan for ihe purpose of saving the expense of

making the plates or blocks any larger than is necessary to

receive the engraving, as well as to save ink, and also

time and labour in changing the plates or blocks. The
manner in which these objects are effected, will appear
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from Figs. 15 and 16. AA, &c. is the cast-iron frame
of the press ; B the upper cast-iron roller, on ihc axis of
which is fixed the wheel C, with handles aroiiiitl it for the

workman to pull by ; D the lower cast-iron roller, liF the

bed of tl\,e press, made partly of cast-iron and partly of

wood; the part E is of cast iron, the better to resist the

pressure of the rollers, and to convey the heat employed
to the warm plate or block; the plate or block G is fixed

upon the bed, by means of screws passinj; throui^h counter-

sunk holes made in the bed from the under side of it, and
into screwholes made partly 'hrough the plate or block it-

self. The tympan H is a wooden frame, covered with cop-
per, and turned inio hiufijeb I I, and having an aperture in

it large enough to enclose the plate or block, the sides of

which aperture are made feather-edges, so as to overlap

the bevelled edges of the plate or block, and prevent them
from soiling ihe paper. 'l"he cast-iron part of the bed of

the press, with the plate or block upon it, is heated by
means of a block of cast-iron J, which is supported upon
the plate K, with turned up edges, and which block is re-

moved and replaced by another from time to time as it

cools. In use, the frame of the press is inclined, the front

end resting upon the floor, and the other being raised by
two screws passing through screwed holes in the sill of the

press frame, one of which screws is shown at L. The in-

tention of this inclination is to cause the bed to return after

the impression is made of its own accord; and in order to

admit of this, a portion of the roller B is removed; and
three pairs of additional rollers MMM aie added for the

bed to roll upon with more facility, each pair of rollers

being fixed upon a separate axis, with necks working in

brasses.

The blankets NN are secured to the cast-iron bed at one
end, by the blanket holder O, and the stretcher P is affixed

to ihe end of them, from which cords QQ pass over the

pullies RR, and have weights, one of which is shown at

S, hung to them. By this means the blankets are kept
stretched and relieved from the roller, and prevented from
matting or becoming dirty in use. The roller B is kept
up when the bed is released by the following contrivance.

TT aie two wooden blocks, lying at the bottom of the

chases in the press frame, at each end of these blocks is

fitted a screw nut, into which are screwed two screws,

having flat cylindrical heads WW, with notches or teeth

cut around them, and which project beyond the sides of

the pressfiame, so as to be easily turned eiiher way, as

required. Upon these heads the brasses XX are rests, in

which the necks of the axis of the roller B turn, and the

roller can ih>reby be supported at the required height, as

above mentioned.

Fig. 16. represents a cylindrical steel or copperplate
printing press. AA. &c. is the cast-iion frame of ihe

press; B the main cylinder lor holding the plaiis, which
has a solid cast-iron cylindiical surface or rim, upon which
the plates are firmly secured by means of screws f.istened

through holes made in the stirfaceof the cylinder, frojti the

inside of it, and entering into screw holes made partly

through ihe plate The main cylinder is monnled on an
axis with necks, each end of it turning in brasses fixed upon
the tops of the two main upright standards of the press

fr;'me. C is the small cast-iron pressinv; cylinder, having
pecks upon its axis turning in sliding brasses, which can be
afjusted so as to press with more or less force against the
main cylinder B, by the screws, one of which is shown
at D. EE is the endless web or blanket passing over and
carried foi wards by the pressing cylinder C, and over the
web cylinder F ; the necks of axis of which cylinder turn
in brasses, fitted into sliding carriages,' with adjusting

screws, one of which is shown at G, for stretching the web.

Upon the extended axis of the pressing cylinder C, is
fixed the drum or rigger H, which is driven by a hand I I,

receiving its motion from the moving power. The plates
JJ, Sec. are inked by the roller K, running into contact
with them, in succession as the main cylinder revolves,
and which roller is inked from distributing rollers L and
M, the latter of which receives the ink in the usual man-
ner of machine typographic printing presses, from a trough
and director, and which therefore need not be here shown.
The ink is more uniformly distributed over the plates by a
hand-roller, used by a workman. Another director N is
supported by baskets at each end of it, to the main stand-
ards of the frame, one of which is shown at O, in the
usual manner of calico printing, and therefore need not be
here shown. This last-mentioned director N scrapes or
takes off the larger portion of the ink lying upon the sur-
faces of the plates, the remainder being removed by seve-
ral persons wiping it off in succession, and finally cleaning
their surfaces, much in the same way as in copperplate
printing. The paper properly moistened, may be either
laid on the revolving web or blanket EE, in sheets, and be
taken away when printed, or may be in the form of one or
more long sheets, which may be previously wound upon
the reel P; the neck on the axis of which turns in semi-
circular gaps or notches made in the top of standards aflixed
upon the frame of the machine, one of which is shown at

Q, and passes beneath the directing roller R, until it

reaches the press, after passing through which, and be-
coming printed, it finally passes over the roller S, to be
taken away. The courses of the endless web or blanket
EE, &c. and of the long sheets of paper, are indicated by
the arrows, which are shown accompanying ihem in their
progress. The standards which support the necks of the
rollers KLM and R, are omitted in the drawing, but must
of course be emjjloyed.

PRINTING MACHINERY. The first attempts to
construct printing machinery, consisted in the application
of the force of horses, or steam, to the common printing
press; anti working models of a press of this kind were
actually constructed. They possessed no advantage, how-
ever, as they only substituted the power of a horse for that
of a man, without performing any additional work.
Mr William Nicholson was the person who took the

first real step in this invention. In April, 1790, he ob-
tained a patent for " a niachiue, or instrument, for print-
ing on paper, linen, cotton, woollen, and other articles,

in a more neat, cheap, and accurate manner than is effected

by the machines now in use." In this machine the types
were so formed, with stems smaller at one end than the
other, that, when composed, they formed a cylindrical sur-
face in place of a plane one. The types were inked by a
stuffed cylinder covered with soft skin, the uniform distri-

bution of the ink being produced by smaller rollers. The
paper was then made to pass between the cylinder of tvpes
and another |)lane roller, to receive the impression. This
machine was fouinl to answer tolerably well for the print-

ing of calico goods, paper hangings, &c. when the surface
of the roller was engraved out of a solid block ; but with
moveable tyjjes it did not succeed.

This invention, however, had the effect of directing

other minds to the same subject. In 1813, Messrs. Bacon
and Donkin took out a patent for a printing machine, which
was publicly exhibited at Cambridge, and which was ac-

tually used for printing Bibles and prayer-books in that

university.

il/f.5.srs. Bacon and Donkin's Prinlitjg Machine.
A perspective view of this machine is given in Plate

CCCCLXVIII. Fig. 12, where A is a s juare prism, on
X 3
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the four surfaces of which the types are firmly fixed in gal-

leys. The pivots at the end of the axes of this prism are

sustained in the frame BB, and it is made to revolve by

wheels D, E, F, G, driven by the handle H, and regulated

by the fly-wheel Z. A second roller I i, called the pla-

ten, is placed immediately beneath the prism A, and serves

to give the proper pressure upon the paper. The surface

consists of four segments of cylinders, which apply them-

selves to the four faces of the prism, which are attached to

the different sides of the central axis by means of screws.

The ink is applied to the surface of the types by means of

a cylinder KK, placed above the prism, and composed of

a soft elastic substance. In order that the inking cylinder

may rise and fall, and thus accommodate itself to the mo-
tion of the types, its spindle is fitted in pieces L, L, which
niove upon an axis n, in order to give play to the cylinder

while suiting itself to the motion of the types. The ink

cylinder KK receives its ink from the distributing roller

MM, and this again from a third roller NN, made of me-
tal, and turned with great accuracy. A quantity of the ink

is placed against the roller, and upon a steel plate OO,
which allows the revolving roller NN to draw down a thin

film of it, which being successively taken up by M and K
is taken from the latter by the types.

The following description of the general motion of the

rnachine, and of the minute structure of its parts, is

abridged from Dr. Rees's article on Printing.

The sheet of paper is introduced, by placing it upon a

blanket, which is extended upon a feeding-board P P, and
drawn into the machine at a proper time, by having a small

ruler, 2, fixed to it. The ends of this are taken forward by

two studs, 6, attached to endless chains, which are extended
from the wheels e, e, at the end of the platen, to other

wheels, d, d, which are supported in the frame of the feed-

ing-board. The wheels, e, e, having teeth eniering the

links of the chains, cause them to traverse when the

machine is turned round, and at the proper time the pins,

6, draw the ruler, 2, and blanket forward, and introduce the

paper into the machine, and by passing between the prism

and platen, it is printed as before mentioned. The pages
of types are placed in frames or gallies, a, a, and fastened

by the screws at the ends. These gallies are attached to

the four sides of the central axis of the prism by the

screw-clamps, 1, the edges of the gallies being mitred to-

gether. The platen I i, is composed of four segments of

cylinders, i i, which are attached to the different sides of
the central axis, I, by i7ieaiis of screws. The two wheels,

D, E, which cause the prism and platen to accompany each
other, are farmed to correspond with the two. Thus the
upper wheel, D, is a square, with its angles rounded off,

and the pilch exactly of the same size as the square formed
by the surfaces of the types. Tlie lower wheel, E, is of
the same shape as the platen, and its pitch line the exact
size of the surface thereof. These wheels being cut

into teeth, will turn each other round, and rnake their

surfaces at the point of contact exactly correspond in their

motions, so as to have no sliding or slipping upon each
other. To regulate the pressure upon the paper, the bear-

ings in which the pivots of the platen are supported, can
be elevated by screws, 3, and its surface will pr^ss with
more force upon the types ; but that this may not derange
the action of the wheels, D and E, universal joints are
applied in their axles at R. The inking cylinder, K, is

caused to preserve its proper distance from the centre of
the prism by wheels, S, fixed upon its axis, and resting
upon shapes, T, fixed upon the axis of the prism. Each
of the shapes, like the wheel D, has four flat sides, corres-
ponding in size with the surfaces of the types ; the angles
are rounded to segnicnts of a circle to the centre : the

wheels, S, are of the same size as the inking cylinder.

The inking cylinder is turned round by a cog- wheel, V,on
the axis of the prism, of the same shape as the wheel, D,
and engages another wheel, W,upon the end of the spindle

of the inking cylinder: the latter wheel likewise gives

motion to the distributing roller by a pinion, /. and this

again turns the ink roller by a third pinion, g, fixed upon
the end of its axis, n, which is supported upon bearuigs,

B, B, in the frame. The pieces, L, L, which support the

pivots of the distributing roller and inking cylinder, are

fitted upon the axis n of the inking cylinder so as to

rise and fall upon its centre. The steel plate, O, which,
as before inentiontd, regulates the quantity of ink that the

roller, N, shall take round with it, is supported by a piece

extended across the fixed frame, B B. The machine is put
in motion by the handle with the fly-wheel, H, and this has

a small wheel, G, turning a large one, F, upon the end of

the axis /

The frame supporting the feeding-board, P, consists of

two rails X, fitted upon the axis of the platen, and sup-

ported at the opposite ends by a brace from the framing;
they sustain the pivots of the wheels, d, d, for the chains ;

X are two rulers fixed at each side of the feeding-board, and
forming a lodgment for the ends of the ruler 2, which is

attached to the blanket, and it slides upon these when it is

advanced by the chains. The spaces on the platen between
the segments /, /, are all filled up by pieces of wood, ex-

cept one, and in this space the ruler is received when it

passes through the machine. In the interval when the

spaces between the types are passing over the sheet, and
therefore leave the margin between the pages of printing,

the paper is not held between the rollers , but to prevent it

from slipping during this interval, the blanket and paper
are pressed down upon the pieces of wood which fill up in

the platen between the segments, i, i, by the weight of

small rollers or wires, 4, supported by cocks, 5, projecting

fioin the axis of the prism, and bemg fitted into the slits at

the end of these cocks.

Many adjustments are required to make it work cor-

rectly. The segments, /, i, upon the platen roller are

attached to the central axis, I, by three screws at each end;

the two middle ones of these (represented with square
heads) draw the segments down upon the central axis,

whilst the others (which are turned by a screw driver)

bear theiTi off; therefore, by means of these screws, the

segments can be accurately adjusted. To render the whole
impression greater or less, the screws, 3, beneath the bear-

ings of the platen roller, are turned as before mentioned.

The degree of pressure with vi'hich the ink roller bears

upon the types, is regulated by increasing or diminishing

the size of the shapes, T, which support ils weight. And
to render these capable of adjustment, each is composed of

four pieces, marked 6, attached by screws, 7, to a central

piece or wheel, which is fixed upon the axis; and as the

edges of these pieces foini the outline of the shape, they

admit of being adjusted by other screws to a greater or

less distance from the centre, ?,nd of course may be made
to bear up the ink cylinder, till the pressure on the types is

equal throughout the whole surface, and sufficient to supply

the ink properly. The ink cylinder is adjustable as to its

pressure against the distributing roller, and for this purpose
the bearings, A-, which support the cvlindcr, are fitted upon
the pieces, L, to slide, being capable of regulation by
means of screws. In a similar manner the distributing

roller can be adjusted to a proper distance from the inking

cylinder. The plate, o, can be adjusted for tlie distance

from the ink roller, N, by screws, /;, fastened by thumb
nuts: behind the inking cylinder, K, a rubber or scraper,

is placed, to press very lightly against the cylinder, and to
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prevent the ink accumulating in rings round the cylinder.

It is necessary iha- the wheels D and E should be placed

upon their axes, in such a position that their curvature will

correspond with the curvature of the prism and platen.

For this purpose the universal joint, R, is fitted upon the

axis, I, of the whi-el, with a round part, that it may turn on

it. A piece of metal, ?-, is fixed fast upon the spindle, /,

and has a hole in it for the reception of a tooth, s, which

is screwed fast upon the universal joint; then two screws

being tapped through the sides of the piece r, press upon

the end of s, and by forcing it either way, will adjust the

wheel with respect to the platen, till they exactly corres-

pond.
The manner of forming the inking and distributing

rollers with an elastic substance, is worthy of notice. After

many trials, a composition of glue, mixed with treacle, was

found to answer. The roller is made of a copper tube,

covered with canvass, and placed in a mould, wliich is a

cylindrical metal tube, accurately bored, and oiled inside ;

the melted composition is then poured into the space of the

mould, and when cold, the whole is drawn out of it, with

the glue adhering to the copper tube, and forming an accu-

rate cylinder. The composition will not harden by expo-

sure to air, nor does it dissolve by the oil contained in the

ink.*

Steam Printing Mac/tine.

Mr. Koenig, from Saxony, seems to have been the first

person who conceived the idea of constructing a steam

printing machine. Having failed in interesting the conti-

nental printers in his views, he came to London about

1804; and after many years of experiment and disappoint-

ment, he at last succeeded in erecting two machines for

printing the Times newspaper, which was first printed by

them on the 20th Nov. 1814. He afterwards erected

another for Mr. R. Taylor, in Shoe Lane; one for Messrs.

Bensley, which printed both sides of the sheet in succes-

sion, and another for the same house, which printed both

sides of the sheet at once.

As this machine, however, was very complicated, many
mechanics attempted to simplify it. This great object was
soon accomplished by Mr. Diyden, who, under the direction

of Messrs. Applegath and Cowper, constructed two ma-
chines for Messrs. Bensley, one ciouble and the other single.

The double machine throws off from 800 to 1000 sheets,

printed on both sides, in an hour; and the single one from
1'500 to 1600 primed on one side.

One of these double machines is represented in Plate

CCCCLXIX. Fig. 1. The machine receives its motion
from an axle, on wliich there is a pinion which works into

the teeth of the wheel C. The sheets of paper lying on
the table A are laid by a boy, one by one, on the table B,
'.v'hich has a number of narrow linen tapes extended over
its surface. The action ot a lever fixed on the cog v/heel

of the nuiin cylinder F, gives motion to a lever on the axis

of the roller D, which causes the roller C and D to move
round part of a revoUilion, by whicli motion the sheet of
paper is advanced between the rollers A and E, where the
two systems of endless tapes meet. When (he sheet is thus
taken olVlhe table B, the rollers C and D are carried back
by a weight W, attached to the cord a, so as to be ready
to deliver the next sheet in'o the tapes. The first sheet of
piper is now carried alon'^ between the systems of tapes to

the circumference of the main cylinder F, mounted on a
strong axis, and covered with a blanket, and by the revolu-

tion of this cylinder, the paper is pressed against the form

of types lying below F. While one of the sides of the

sheet is thus receiving its impression, the other form of
types below G is receiving its ink from the inking cylinders.

By the motion of the machine, the sheet, one of whose
sides was printed by the cylinder F, advances between the
tapes and round the cylinders H and I, by which it is

inverted and applied in this inverted position to the blanket
on the surface of the second cylinder G, by which the
other side of the sheet is printed by the form of types below
G. The sheet is now at the point i, where the two systems
of tapes separate, and it is delivered on the board Z, from
which it is removed by a boy.

As the operation of this inachine depends upon the sys-

tem of tapes, it will be necessary to explain their construc-
tion at greater length. The tapes are so combined, that

they always fall either between th.e pages in the form of
types, or near the margin of the slieet of paper. When
the paper is therefore taken in between the tapes, it must
move along with them till it is brought exactly above the
form of types to receive the impression.

If we suppose one system of tapes to begin above the
cylinder E, they then follow the under circuinference of
the roller F; and passing over the upper part of the roller

H, and then below the roller I, they surround a considei'able

portion of the main cylinder G; and after passing along so

as to touch the cylinders a, 6, c, d, and e, they arrive

again at the roller E, from which they started, thus forming
an endless system. The second system of tapes beginning
at h, pass on to E, where they come into coincidence with
the first system, each tape in the one system corresponding
to each tape in the other. In this state of coincidence,

they advance under F, above H, under I, and round G,
separating at the roller i, where they descend to k, and
passing in contact with the rollers m, n, o, they return to

the roller h. These two systems of tapes revolve without

interfering with each other, and all sliding or displacement
of the tapes is prevented by the uniform motion produced
by the toothed wheels which connect the cylinders F, G, II,

I, and E. The reciprocating motion of the carriage which
holds the forms of types, is produced by a pinion on the

upright axis K, which vvorks in the rack LL, connected
with the carriage by a system of levers.

The types of each form are inked by two separate inking

apparatuses, shown at N and O. A roller at N, driven by

a band from the axis of G, removes slowly a film of ink

from a mass of ink on a horizontal plaie, nearly in contact

with its circumference. An elastic roller O, which moves
round an axis/;, is connected with the axis of G by an ec-

centric circle, which causes it to rise into contact with N;
and after taking a little ink from it, to descend upon the me-
tallic table T, fixeil to the type carriage, so as to receive ink

from O during the reciprocating motion of the carriage.

The supply of ink on the table T is finely regulated by the

elastic rollers R, and it is afterwards taken up by the rollers

S, which lay it uniformly upon the types while they pass

under these rollers.

Various improvements on printing machines have been

lately made by Mr. Augustus Applegalh, who has secured

the exclusive right to them by patent in 1823. His im-

provements relate to five points.

1. He passes the distributing ink rollers diagonally instead

of directly across the ink table.

2. He makes the ink table, which was formerly metallic,

of flexible materials, such as linen, woollen, canvass, carpet-

ing, leather, kc. covered with a smooth coating of varnish

paint, or the elastic composition of glue and treacle.

• The sugar contained in this composition attracts moisture from the air, and this prevents the glue from getting hard.
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o. He inks the form of types by a system of rollers

attached to endless chains or bands.

4 He makes ihe plalen or pressing surface in the form of

a cylinder, wilh flattened sides, or of a prism with any num-

ber of sides.

5. He uses a revolving tympun frame, which carries a

number of lympans for the purpose of receiving ihe sheets

of paper, and bringing them successively into the situation

where they are to be printed. See Newton's Journal, vol.

vii. p. 7.

Another patent for a printing machine was taken out in

1822, by Mr. John Bold, of Bermondsey; but as it is loo

complex to be described without the aid of many figures,

we must refer the reader to Newton's Journal of the Arts,

vol. vi. p. 11, July, 1823, where a drawing and description

of it is given.

Church's Tyfle-Founding and Printing Machinery.

The very remarkable apparatus for printing, invented

by Mr. William Church, of Birmingham, and secured by

patent, in 1822, consists of three machines.

1. The object of the ^rsl is to cast metallic types with

extraordinary expedition, and to arrange them for the com-

positor.

2. The second machine selects and combines the types

into words and sentences. And
3. The third is for taking impressions from the types so

arranged.

1 . Tyjie-Founding Apt^aratus.—The machine for casting

the types is shown in Figs. 2, 3, and 4 of Plate CCCCLXIX,
the first being a plan, the second an elevation, and the

third a section of the machine. In these figures a is a box

holding the melted type metal (which flows from the foun-

tain rij having in front of it the mould b, (Fig. 3.) and b b

Fig. 5, formed by a steel bar, with a number of vertical

grooves to hold the metal. Below this mould are placed

the matrices c c, which form the letter or face of the type.

By means of a plunger e, a portion of the melted metal is

displaced from a, and rushes wilh force into the grooves of

the mould bar, and into the matrices. The machine ope-

rates in the following manner. A fly- wheel 5-, driven by

hand, moves the shaft h, carrying the cam-wheel / i. As
soon as the cam, seen at 1, Fig. 3, is slid from beneath the

end of the lever j, the plunger e is drawn down by a weight

appended to y, and forces a portion of the nietal into the

moulds and matrices. As the cum wheel advances, a pro-

jecting part of its periphery, 2, raises the end of the lever

k, and a short arm at the reverse end of the shaft, which

carries this lever A-, shifts the mould bar b laterally, and

brings its gruoves under a series of punches, extending

from the bar 1 1, 1'ig. 2. The matrix bar c is now unlocked

by a cam 3 bearing against the end of the lever m, tlie re-

verse end of which slides back a bar holding a series of

wedges n n, and thereby permitting the matrix bar to de-

scend the one-eighth of an inch, so as to withdraw the ends

of the cast types from these matrices. Another cam 4

striking the upper end of the lever 0, causes the reverse

end of it to draw forward the matrix bar c, from beneath

the types. The cam 5 now pushes back the arm /; of a

compound lever, and causes the other arm q to force clown

the bar I I with its punches, which push the types out of

the mould bar into the guides r, which are square lubes

formed to the figtire of the types, and twisted one quarter

round, in order to bring the body of each type into the

proper position for the composing machine. After the

the types have descended in the guides, a pair of guide

cams t (Fig. 3.) between which the end of the lever v acts,

cause by their obliquity the lever v to vibrate and slide the

projected bar iv backwards and forwards, so that at every

operation of the machine the types are pushed backwards

in ranges of the box s, each type preserving its erect po-

sition. When the cam 5 has passed the lever/), tlie weight

attached to it causes the punch bar and punches / to 1 ise

into their former position. The cam 6 now pushes back 0,

brings the matrix bar beneath the mould bar, and the ma-
trix bar is locked up by the cam 7, which, acting on the

end of the lever 7)i, pushes the wedges into their original

situation. The grooves for the moulds are replaced over

the iTiatrices by the friction roller at the end of the lever ^,

descending from the elevated part of the 1
eriphery of the

wheel ; / at 8, and shifiing back the mould bar. One en-

tire revolution having been performed, the cam 1 is again

brought under the end of the lever j, which raises the

plunger e to be ready lor a second operation.

The mould bar has many turnings cut through it, (as

shown in Fig. 6.) for the passage of cold water to cool the

type metal. The water is conveyed by a pipe x, and dis-

charged by an aperture at y.

Comftosing A/i/iaratus.—The types being arranged in

files of letters, are placed in boxes or slips, shown at a, a.

Fig. 7. b b are a number of jacks, each of which has a

key attached to it, as in the harpsichord. There are four

rows of keys, as in Fig S, in order that any one of them may
be touched by the finger; and c c, Fig. 7. is a number of

slits corresponding to the keys, through which the heads of

the jacks pass. Each file of letters stands exactly over the

head of its jack. When the finger presses on the key * 1,

Fig. 8. the head of its jack b 1 pushes foward the lower

tyi>e of the file a, against which it stood, to the front part

of the plate c. As the key b 1 descends, the lever e is

raised by the descent of d, and the end of e enters a snail

groove in a snail wheel /, connected by a train of wheel-

work to a barrel g, containing a spring intended to act as

a clock-movement, to give mot'on to the arms h h in

front. The lever e acting as a trigger, lets off the clock-

movement, whenever a key is depressed, and the wheel y"

revolves once on the descent of each key. Each of the

revolutions of/" raises and depresses tlie connecting rod i

by the crank on its axle. This causes ihe shaft j and the

collecting arm /; to vibrate, so that each turn of /gives a
pendulous motion to the arms /;, A, and brings together the

collectors X-, k, which slide the type from any part of the

plate c to the centre, and this type is pushed down through

an aperture in the plate into the curved channel n, n, which
answers the end of a composing stick. This is done by
the front part of the lever m, which descends while the rod

/ is pushed up by the wheel f. The types may now be ta-

ken in the usual manner from the composing stick, and

arranged into pages.

3. Printing Aliparatus.—A side view of this machine is

seen in Fig 9. and a section through its middle lengthwise

in Fig. 10, where a is the table to hold the form of types, b

the platen, c the inking rolleis, and rf, and d 1, the friskets.

The machine is moved by a handle and fly-wheel, on the

axis of which are the pulleys e, from which cords pass \o fy
and from f an endless chain extends to a pulley at the re-

verse end of the machine. This chain, attached to the frame

of the inking rollers, draws them, by alternate revolutions

of the pulleys e over the table and form of types a. These
movements of the inking roller are produced by a pecu-

liarly formed endless screw (on the axle of the pulleys e)

with a cross thread, into which a tooth works on the under
side, and causes the screw to slide backwards and forwards

laterally, locking alternately into one of the puUevs e. The
ink is taken up fiom the ductor^, and is distributed on the

peripheries of the rollers by the table A, which slides late-

rally.
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l''he motion of the handle having passed the inking

lollcrs ovei- ilic types, llie roller frame at ihe end of its

course strikes a slider /, which brings quickly forward the

frisket d with a sheet of paper under the platen, so as to

receive the pinch of llie ])ress.

The table carryinii; the types, and balanced by the weight
_/', rises and falls by jointed pieces k, and is guided by cy-

lindrical sliders, working in sockets /, /. The ily-wheel,

by striking a small lever, locks the cam m to the shaft of

the fly -v\ heel, and causes the cam to go round with it. The
larger diameter of the cam pressing against tlie jointed

pieces A-, brings them almost into a vertical position, in

consequence ol which the lable is raised with great force

against the platen, and tlie impression given to the types.

As the cam revolves, ihe jointed pieces k fall back, and
the table descends. In order to take off the printed sheet,

9. pair of broad nippers o are attached to cords coiled

round the wheeU ?;, w, and driven by the pulleyy when
the roller frame c advances. As the roller frame c returns

to ink the types, the nippers take hold of the edges of the

paper and draw off the sheet, and by pressing against an
inclined plane the chops of the nippers open, and deposit

the sheet upon the heap at //.

The inking rollers having inked the types, and the

frisket d having been thus withdrawn, the second sheet of
paper is placed on the frisket d 1, and is printed as former-
ly. In this way the machine prints alternately sheets laid

on at either end of the machine.
After the types have been used and the requisite num-

ber of impressions taken from them, instead of being dis-

tributed, they are put into the melting pot and recast by
the first apparatus.

We expect to be able to give some further details re-

specting this machinery in the description of ilie plates at

the end of the volume. See Newton's Journal of the Arts,

vol. vi p. 225, 281, Sec.

PRIOR, Matthew, a celebrated English poet, was born
in 1664; but whether in London, or at VVinborn in Dor-
setshire, is not ascertained. His father, who was a joiner,

died when his son was young, and left him to the care of

an uncle, a vintner, who sent him to Westminster school.

In order to teach him his own business, his uncle look
young Prior from school; but his taste for the classics was
fixed, and the Earl of Dorset fortunately encountered him
in his uncle's tavern, reading Horace. This nobleman
M'as so much gratified with the manners and talents of the

young man, that he sent him to St. John's ('ollege, Cam-
bridge, where he was admitted in 1682, and obtained a

fellowship in 1686. At this university Prior became inti-

mate with Charles Montague, afterwards Earl of Halifax;

in conjunction with whom he composed the Country Mouse
and City Mouse, a parody on Diyden's poem of the Hind
and Panther. He next wrote his Ode on the Deity, which
appeared in 1688.

In the year 1689, he was introduced at court by the Earl
of Dorset; and in the year following he was nominated
secretary to the English plenipotentiaries at the Hague. In
1697 he was tviade under-secretary to the commissioners
for the treaty of Ryswick, and on his return he was ap-
pointed secretary to the Lord Lieutenant of Ireland. In
1698 he went out as secretary to the British ambassador in

France, the Earl of Portland; and he continued in that of-

Sce under his successor, the Earl of Jersey. Some time

afterwards he was appointed under-secretary of state, and
during the negotiation of the partition-treaty, he went to
assist our ambassador in Paris. On the death of Ihe illus-

trious Locke, Prior succeeded him at the Board of Trade;
and he sat in parliament as member for East Grimstead.
Amid the bustle and duties of these high situations,

Prior seems to have, in a great degree, neglected the mu-
ses. He resumed his poetical labours, however, by cele-
brating the great victories of Blenheim and Ramilies, and
he soon after published a volume of poems, which con-
cluded with the popular poem of Henry and Jimma, or the
A^'ut-Bronun Maid.
The experience which Prior had acquired in diplomacy,

induced our government to send him to Paris, in 1711, with
proposals for peace; and in 1712, he was with Lord Bo-
lingbroke, who had been sent to Paris to adjust some dif-
ferences that had occurred. Having remainetl in France
with the authority of an ambassador, and possessing the
confidence of the court of St. Germains, he was charged
by the French king with a special letter to Queen Aiine,
in favour of the Elector of Bavaria. The Duke of Shrews-
bury having declined to be joined in the same commission
as ambassador with Prior, left Paris in 1713, when our
author publicly assumed the functions of ambassador,
which he continued to discharge till he was superseded by
the Earl of Stair, at the death of Queen Anne. Upon his
return, in 1715, the whigs, who were now in power, com-
mitted him to the custody of a messenger. Mr. Walpolc
subsequently moved an impeachment against him, on a
charge of high treason, for holding secret conferences with
the French plenipotentiary. He was even made an ex-
ception to the act of grace which was passed in 1717; but
though he was treated with undue rigour, it was thought
prudent to discharge him without a trial.

The fellowship of St. John's College being n^v/ the only
provision on which he depended for his future support, his
poetical talents were again called into action. He com-
pleted his poem entitled Solomon, which, with some other
poems, filled a folio volume, which was published by sub-
scription at two guineas, and, through the exertions of his
friends, brought him in a considerable sum.

Prior had conceived the design of writing a history of
his own times, a task for which his knowledge of political
affairs rendered him peculiarly qualified. A lingering ill-

ness, however, prevented him from making any progress
in this work, and put an end to his life on the 18th Sep-
tember, 1721, in the fifty-eighth year of his age, at Wim-
pole, the Earl of Oxford's seat in C;amb]idgeshire. His
re;nains were deposited in Westminster Abbey; and on
his inonument, for which he left 500/. is a long Latin epi-
taph, written by Dr. Freind, the master of Westminster
school.

A complete edition of Prior's poems, was published in
1733, in 3 vols 8vo. See Johnson's /./ues of the Poets;
and the Bio^rafihia Brittanica.

PROGRESSION. See Algebra.
PROJEC TILES. See Gunnery, and Pneumatics.
PROJECTION OF THE SPHERE. See Geographv.
PROME. See Birman Empire.
PRONOUN. See Language.
PROPERTY LITERARY. See Literary Propertv.
PROPORTION. See Algebra, and Arithmetic.
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PROPORTIONS, DETERMINATE*
PROPORTIONS, DETERMINATE, in chemistry,

are those invariable and fixed proportions, in which ele-

mentary substances combine to form compouud bodies,

organic as well as inorganic.

It appears that whenever the idea of bodies composed of

simple elements had begun to be formed, it was looked

upon as certain, that the same characters and properties,

existing in different compounds, indicated the same ele-

ments combined in the same proportions. At a remote

era, before scientific speculations could be founded on an

adequate system of experiments, this opinion is to be found

in the writings of philosophers. It even forms part of the

doctrines of' Pythagoras. And Philo, who has collected,

in his Libri Safiientiae, the choicest philosophical ideas of

his time, says, in cap. xi. v. 22, ^rair* eeo? ftsr^if x-ai

ce^iefccfixxi (TTK^ijKw ^(£T«|£: |' God made all things by mcasurc,

number, and weight." And, judging from his manner of

introducing this reflection, he takes it for a thing fully de-

cided and generally acknowledged. It may be affirmed,

however, that, till uur own times, this opinion has continued

rather an obscure anticipation among philosophers, than a

truth completely admitted and established by experience in

general, or by researches entered into with this particular

design. No doubt, the first attempt towards a quantitative

analysis is due. to a belief in this opinion; yet this first at-

tempt bears no very ancient date. Though we cannot spe-

cify with certainty what chemist "as the foremost to find

the quantitative composition of any substance by analyti-

cal experime"*- is evident enough, that the art of

T^'--
'' yseswith accuracy did not origi-

he past century ; and to the per-

of 'his ar' ;i '-^ ';.; we owe the discovery of deter-

r)ropor*i.; ' ::; viiemistry.

.kiicient chemists appear to have laid it down as an

axiom, that the same elements, united in the same pro-

portions, produce always the same compouiid substance.

Wenzel, Bergman, and Richter, are the first chemists in

whose writings we discover proof of their having perceived

that these proportions have a more general relation to each

other. In his academical dissertation, printed at Upsal

in 1780, and entitled, JDe diversa fihtogisti quan/ilale in

metallis, Bergman exhibits a great number of experiments

on the precipitation of rtietals by each other, and draws

from his facts the following conclusion : Plilogisti mutuas

guantitates firaecipHaiilis et firaeci/iila?idi /wtideribus esse

inverse firo/wrtionales ; which, in the language of the an-

tiphlogistic theory, signifies, that to neutralize a given

quantity of any acid, each of these metals combines with

the same quantity of oxygen. Bergman laboured zealously

to acquire information concerning the elective affinities and

mutual decompositions of several saline substances. He
confirmed the general observation, that salts maintain their

neutrality in this case; but he does not seem to have had

iust notions about the latter phenomenon, which indeed

stands in direct opposition to the results deduced by Berg-

man himself, from his analytical experiments upon the

composition of a great number of salts.

Wenzel, a German chemist, contemporary with' Berg-

man, examined this matter more carefully, in a memoir
on affinities, {Lebre -von den Ferwandtsc/iaften,') printed

at Dresden in 1 777. He proved by experiments, perform-

ed with wonderl'ul exactness, that the reason why two neu-

tral salts, decomposing each other, preserve their neu-

trality, is that the relative quantities of alkalis or earths

which neutralize acids, are the same, whatever be the acid
requiring saturation : in other words, that when, for ex«
ample, the neutral nitrate of lime is decomposed by the

neutral sulphate of potass, the gypsum and the s;iltpetre

which result from the process are also neutral, because the

quantity of potass which saturates a given portion of nitric

acid is to the quantity of lime which saturates an equal
portion of that acid, in the same proportion as the potass

is to the lime which saturates a given quantity of sulphuric

acid ; from which it follows, that the neutrality of the two
salts must continue even after their mutual decomposition.
The numerical results of Wenzel's experiments are won-
derfully accurate, and have generally been confirmed by
the more careful analysis of later times. It appears, how-
ever, that little attention was given to them at the date of

their appearance ; and the sanction of more noted chemists
secured a preference for results, not only less exact, but

even contradicted by the phenomenon which Wenzel had
so ingeniously explained.

M. J. B. Richter, another German chemist, remark-
able no less for the zeal with which he investigated che-

mical proportions, than fcj- the mathematical form, which
in his work on chemical stochiometry he wished to im-
press on the general face of chemistry—occupied himself

with these researches more than any of bis predecessors.

Great part of his ideas being erroneous, we shall not speak

of them. But he not only confirmed, by experiments, the

idea of Bergman, and that of Wenzel, he also gave to thertx

a wider extension. His expeiiivents are described in a

periodical work, which he published under the title of

Uber die neue7i Gegetist'dnde der Chemie ; and it was prin-

cipally in Numbers 7, 8, and 9 of this work, that be de-

veloped the matters in question. Yet the labours of Richter

were not more successful in attracting notice; a circum-
stance that may be attributed asmuch to the inaccuracy of his

experiments, in which respect he canriot be compared with
Wenzel, as to his peculiar style, which affects to hold a mid-
dle course between the antiphlogistic and the phlogistic

system. It is not, however, very probable that those germs
of discovery would have been lost soltly for such a reason,

which at all events applies only to Richter. The cause of

this neglect is more general. These researches were com-
pleted precisely at the time when the immortal Lavoisier,

by discoveries of his own, and by luminous applications

of the discoveries of others, was undermining the phlogis-

tic system, dazzling chemists by the new light which he
prepared for them, and rendering his own system the sole

object of their attention. That system presented objects

of research, which at the moment promised to become of

an importance vastly greater and more general. In vain

did Richter publish his mathematico-chemical specula-

tions; no one listened to him. By degrees, however, the

system of Lavoisier was consolidated ; finally adopted by
its most stubborn opponents, it became generally known;
and the greater part of our present chemists have studied

the science under no other form but that which Lavoisier's

hypothesis presents. The attention which, during five

and twenty years, had been directed to this single point,

was at length divided; and the luminous rays disseminated

in the works of hostile or prior writers beamed forth anew.

It may thus be affirmed, that the birth and consolidation cf

the antiphlogistic system put a stop, for a time, to the in-

• The Editor has been indebted for this valuable article to PnorsasoB Bibzelics of Stockholm.
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vesligation of chemical proportions, whicli oiigina'cd at

tlie same period.

Lavoisier liimself advanced nothing very decided upon

this point. He observed that there is one species of com-

bination always limited to fixed proportions, and another

which may take place in variable proportions; and he

thought that being of a different nature, they ought to be

earefully distinguished. He proposed to give ihcm differ-

eni names ; he called the first disaolulion, the second so-

lution. A combination of the oxyd of iron, with sulphu-

ric acid, is an example of dissolution ; but when the sul-

phate of iron is melied by water it forms a solution.

Some time afier the death of Lavoisier, AL Berthollet,

the most distinguished of his fellow-labourers, published

a work under the title of Essai de Slatique C/iimicjue, in

which he considered affinities, and the phenomena that de-

pend on them, with a truly philosophic eye, and to the

admiration of all chemists. He endeavoured to prove that

the active forces are not so multilarious as the diversity of

the phenomena might lead us to suppose ; and he inade it

probable that chemical affinities depend entirely upon a

single force ; just as the force which causes a body to fall

Inwards the earth is the same as that which retains the

planets in their orbits. In a word, he conjectuied that one

day we should be enabled to calculate the former as accu-

rately as, from a distant period, we have calculated the

phenomena dependent on the other.

Berthollet, proceeding farther, attempts to prove that

solutions depend on exactly the same affinity as dissolu-

tions; the difference consisting merely in the degree of

energy possessed by this affinity, which is smaller in the

former case than in the latter. Elements, he maintained,

have a minimum and a maximum, beyond which they can-

not enter into combination ; but between these two points

they unite in every proportion, no other limit to their union

being fixed. Whenever they happen to combine in fixed

proportions between those two points, their union is due to

other circumstances; for most part to cohesion, which

renders the combination insoluble; or to expansion, which

renders it gasiforrn. If in combining they undergo a high

degree of condensation, the proportions in which they

unite are always invariable; and for this reason gaseous

substances never combine except in fixed proportions : hy-

drogen with oxygen, for example; azote with oxygen, and

so on. But when, after combination, the elements con-

tinue in the same degree of density as before it, they may
unite in all proportions between the maximum and the mi-

nimum. The regularity of proportion subsisting among
the elements of acids, salts, Stc. depends, according to

this theory, on nothing but the condensation of the gaseous

form, or on crystallization. Berthollet made a multitude

of experiiTients to pruve the truth of these ifleas ; and
though it is now believed that his opinions are not well

founded, he must be allowed to have expressed them, as

well as their proofs, with a sagacity and philosophic dis-

tinctness at once convincing and uncommon. He examin-
ed the experiments of Richter, and found numbers differ-

ent from his. He first disputed, but afterwards admitted,

the mutual relation among bases observed already by
Wenzel, though he attributed it to cohesive force, in other

words, to crystallization.

A philosophical chemist requires to be seconded by the

talent of wisely choosing his experiments, and of execut-

ing them with address; otherwise, perpetually deceived by
them, he will build upon false foundations. So it has hap-

pened to this illustrious chemist. His experiments, viewed
as exact analyses, have always given results extremely in-

accurate, so that scarcely one of them is just ; and in this

point of view Berthollet has been still less lonunatc than
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Richter. Berthollet observed, and proved indisputably,

that elementary particles act not only according to ihe de-

gree of their affinity, but also according to their mass.

This phenomenon, however, docs not happen except when
the budies that act, as well as the products of their mutual
action, all continue mixed in solution, or under a liiinid

form. As Berthollet admits no other ditlerencc between
solution and chemical combination but the degree of af-

finity, it seems probable that his mistake with regard to

this point has occasioned all the rest.

It has lately been shown, by detailed and exact experi-
ments, that Lavoisier was not wrong in considering these
phenomena as difl'crent. It is known, for example, that

pure lime and magnesia combine with water, for which
they have a great artinity; but the one is very sparingly
soluble in water, whilst the other is not soluble at all.

Several bodies which contain great quantities of water in

chemical combination, the metallic hydrates for example,
the carbonates of various earths, &c. are not at all soluble in

water; whilst other bodies which do not combine chemi-
cally with water are abundantly soluble in it ; such as salt-

petre, and culinary salt. When a substance combines
chemically with water, it disengages caloric ; whrn merely
dissolved in water, its caloric is absorbed, and the tem-
perature falls. A body possessing the properly of com-
bining with water, and at the same time soluble in it, first

evolves heat, and afterwards cold. These entirely opposite

phenomena must arise from a diflerent cause; and conse-

quently there must be soine circumstance in solution which
does not find place in chemical combination, or inversely.

M. Berthollct's opinions were first examined by M.
Proust. He proved, from a series of ingenious experi-

ments, that the new theory, when applied to any thing but

solutions, and mixtures in a liquid state-, led to consider-

able errors. It admitted, for example, that metals, in com-
bining with oxygen, exhibit an infinite number of de-

grees of oxydation, between their minimum and maximum,
Proust chose antimony and iron to show that this is not the

case; and that, on the contrary, those metals do not com-
bine with oxygen in more than two proportions; but that,

if their minimum oxyd is exposed to the action of oxygen,
a portion being converted into the maximum oxyd, re-

mains mechanically mixed with the former. From which
it appears, said Proust, that Berthollet has deceived him-
self by considering mechanical mixtures of the two oxyds,

as particular degrees of oxydati<jn. Proust extended his

experiments to the metallic sulphurets, and found that a

similar principle may be applied to them likewise ; so that

each new addition of oxygen or sulphur takes place /ler

sallum without any intermediate stage. Berthollet de-

fended himself with so much sagacity, that the impartial

reader, though in the secret and perhaps obscure senti-

ment derived from a general survey of chemistry, he might

decide for Proust, yet felt himself compelled to suspend

his final judgment. Proust however enjoyed at last the

triumph of observing that, in proportion as this depart-

ment of science began to receive a more sedulous cultiva-

tion, as doubtful points were cleared up, the results ob-

tained by impartial chemists confirmed his statement.

Some times before the works of Messrs. Richter and

Berthollet appeared, Mr. Higgins, professor of chemistry

atDuiilin, in a publication named, .4 Comfiaralive rieiv of

the Phlogistic and Antilthlogisiic Theories (1789,) started

the idea of explaining the different degrees in which cer-

tain bodies combine—azote and sulphur, for example,

with oxygen—by regarding them as united for each new
degree (if oxydation to tin aciditio!i;d particle ofoxvk^in ; so

that nitrous gas should contain two particles of oxygen,

nitrous acid three, and nitric acid four particles of azote
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But as Mr. Hlggins attached little importance to this happy

idea, and applied it very sparingly, it excited no attention

whatever among chemists.

About fifteen years later, Mr. Dalton, another English

chemist, struck out the same idea; tried it by a compa-
rison with the best analyses then known ; and finding suf-

ficient reasons to consider it as just, made it the basis of a

chemical system, the details of which he published in a

work, entitled, A New System cf Chemical Phitosofihy,

(1808.) According to this system, elementary substances

combine together, in such a manner, that an atom or in-

destructible particle of the one always unites itself to 1, 2,

3,4, &c. whole atoms of the other; each new addition

taking place in a multiple ratio. Numerous experiments

afterwards confirmed this hypothesis ; none has contradicted

it ; and without exaggeration, it may be marked as one of

the greatest improvements which chemislry has ever re-

ceived. In his new system, Mr. Dalton supposes that

elementary molecules unite most readily one to one ; and
hence, if but a single proportion is known in which two
bodies unite, it must be considered as that of one atom to

one atom. If several are known, the minimum of one
element is considered as the proportion of one to one; the

second as that of one to two, and so on. But when it hap-
pens that in the second combination the element added is

multiplied only by Ij; the compound is looked upon as

formed by two atoms of the one and three of the other. In

the second volume of the work just quoted, (printed in

1810,) Mr. Dalton has examined tlie simple combustibles
with their oxyds, and given the number of atoms, which,
in his opinion, those oxyds must contain. To the method
of Mr. Dahon, it. may be objected that his principle is

hypothetical ; that he has shown little scruple in the ap-
plication of it ; that his analytical experiments are not

always very exact; and that a desire, on the part of the
operator, to obtain a preconceived result, seems often to

have influenced the actual result ; a circumstance which,

in these researches, it is impossible too carefully to guard
against, and which often misleads, above all, when the

system is framed first, and the proofs sought afterwards.

Mr. Dallon's new system is, moreover, mingled, like the

work of M. Richter, with results less solidly founded ; to

which, no less than his predecessor, he has endeavoured
to add probability by giving them a mathematical colour.

Mr. Dalton was even of opinion that he had found the

mathematical laws, according to which gasiform substances

are absorbed and retained by liquids. He speaks of having
determined by experiments, which are very exact, and, to

judge from his own account of them, very conclusive, that

gases, excepting such as disengage a great quantity of

caloric in combining with water, are absorbed by that sub-

stance, either in a volume equal to that of the water, or

else in a volume equal to ^, -^f, or -g^ of that of the water.

These numbers being the cubes ot -i,
J, ^, i, he infers

that the distance betv;een the molecules of gasiform sub-

stances, abioibed by water, is always some multiple of

their distance when out of water. Every liquid absorbs

the same quantity of gas as water; with this single dif-

ference, that viscous liquids require more time for satura-

tion.

Yet, upon repeating those experiments, with all possible

care as it would seem, M. de Saussure has just found that

Mr. Dalton's results are without foundation; and that not

only different liquids absorb different quantities of the

same gas, but that even the same liquid, mixed with a

substance soluble in it, loses much of its absorbent power.

Nor has the ratio which, according to Mr. Dalton, the

volume of the absorbed gas besrs to that of the absorbent

liquid, been better confirmed by the experiments of De

100
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had put that of liydropjen the liRhtest, = I. If, on the

other hand, M. Gay Lussac's opinion was just, it seemed

much more natural to regard "w'atcr as containing two

atoms of hydrogen. Mr. Dalton drew Profile Views of

the Disjiosinon and Jlrrmigeme7it of Particles constituting

Elastic Fluids, both Him/ilc and Co7n/tound ; and, finally,

combined some experiments to prove, that two gases are

never condensed in the pro])ortions assigned by M. Gay
Lussac. Yet in perusing Mr. Dalton's work, an experi-

enced reader will think he finds, even in comparing the

results with those of Gay Lussac, new proofs in favour of

the laws established by the latter. At present, the gene-

rality of chemists appear to admit that Gay Lussac's ob-

rervaiions agree with experience.

Gay Lussac likewise examined the precipitation of

metals, in their metallic state, by other metals. The re-

sults of his examination confirm what Bergman and Richter

had already advanced on this subject.

But the most detailed and extensive course of experi-

ments concerning chemicalprcportions has been performed

by M. Berzelius of Stockholm. The worksof Rich!:er had

engaged this chemist to repeat the experiments detailed

in them, and correct their results. Pie endeavoured to

obtain data sufficiently exact for enabling him to calculate,

according to the rules established by Richter, the compo-
sition of most saline bodies. During this enterprise, the

late analyses of the alkalis induced him to give greater

compass to his researches, in order to determine the

quantity of oxygen contained in those bodies, and chiefly

in ammonia, by means of what Bergman, and still more
what Richter had discovered concerning the precipitation

of metals by each other. These experiments presented

difliculties at the very outset. Assuming as a groundwork
those analyses, which he had every reason to consider as

the best, he found them rather to contradict than to con-

firm the laws already looked upon as proved. But having

studied to observe and avoid every circumstance which
might affect the result of an analysis, he obtained at last a

certain number of analytical results, exact enough to cor-

respond with the laws under consideration. Of all the

analyses performed before him, none but those of Wenzel
were found to coincide with his own. Tlie experiments

of Dr. Wollaston, concerning the multiple proportions of

Dalton, having been published in the Philosijjiliical Truns-

of«;&n«,( 1808,) M. Berzelius here entered upon a new field,

deserving more minute examination. The first series of M.
Berzelius' experinjents was printed in a Swedish periodical

work, conducted by himself, along with M. Hisinger, and
entitled, Afhandlingar i Fysik, Kcmi och Mineralogi. The
various memoiis which he afterwards published on this

subject, are to be met with in the different journals of

physics and chemistry; such as Dr. Thomson's Annals of
Philosoph.y ; Ivlr. Nicholson's Journal; Mr. Tilloch's

Philoso/ihical Alagazine ; the Annates de Chijrnie ; the

Journal de Physique ; -M. Gilbert's Annalen der Physik ;

M. Schweigger's Journal; no one of which, however,
contains the complete collection. It would be tedious in

this place to exhibit the entire series of his experiments on
chemical proportions; it is enough to mcniion, that in

order to arrive at the results, of which we are immediately
to present an exposition, he exaniined nearly all the oxyds
having simple radicals ; many saline coinbuidtions, among
the greater part of acids and bases, having an excess of

base, or existing in a neutral state ; a multitudi; of salts,

with two bases, as well as salts with two acids ; the chemi-
cal combinations of w.iter with acids, bases and salts; some
combinations of metals with each other, and of nietallic

oxyds with each other; he extended his researches to

minerals, of which lie analyzed several himself, and ex-
amined the analyses made of ollicrs by the most celebrated
chemislsof our age ; and, finally, he likewise analyzed some
vegetables. The experiments of M. Berzelius diifer from
those of the chemists already mentioned, in not having
been made to establish any preconceived hypothesis. On
the contrary, they form a course of study regarding deter-
minate proportions, from which the laws have emerged by-

degrees, as the facts iiicludingihcm augmented the number.
From his experiments, M. Berzelius concludes, that the
laws, according to which elementary substances combine,
may, in so far as concerns inorganic nature, be reduced to

two principal rules. I''irst, when a body A combines with
a body B in several proportions, the numbers expressing
those proportions arc integer multiples of thu smallest
o,uantity of B that A can absorb; so that if this quantity of
B were ZZ 6, the other proportions must be some of the
following : 24, 36, 48, Sec. It is fiom this law that Mr.
Dalton's hypothesis actjuires so much probability. Second-
ly, when two oxydized bodies combine, the oxygen of the
one is an integer multiple of that contained by the other j

or if the number of oxydized bodies is greater, the oxygen
of the body containing least is an integer submulliple of
the oxygen found in any of the rest. In the sulphate of

potass, for example, the oxygen of the sulphuric acid is

three times that of the potass; and in crystallized alum the

oxygen contained by the potass, which is the smallest

quantity, is a submnltiple by three of that contained by the
alumina, by 12 of that contained by the sulphuric acid,

and by 24 of that contained by the water of crystallization.

This last rule, however, may be expressed in a more gene-
ral manner : Two compound bodies, the electro-negative
element of which is common, combine in such a ratio,

that the quantity of that common element contained by the

one is an integer multiple of the quantity contained by
the other ; or when the number of compound bodies is'

greater, &C. See. It is conformable to this law, that in

fossil combination of the different metallic sulphurets, the

sulphur ol the one is always a multiple of that of the other.

It happens sometimes that compound bodies, of which the

electro-positive element is common, may enter into com-
bination. Those combinations have been little e::amined ;

but it appears that the electronegative elements divide the

electro-positive one among them, in some multiple pro-
portion. Such, for example, are mispickel, compounded
of sulphuret and arscniate of iron, in which tne iron is

equally divided between the sulphur and the arsenic ; the

double salt having for its base the oxyd of lead, combined
with nitric acid and phosphoric acid ; in which the latter

occupies twice as much of the base as the former.

From these two laws are deduced all the phenomena of

chemical proportions. Sulphuric acid, for example, con-

tains three tiiTies as much oxygen as the base by which it

is neutralized. Hence when any sulphate of a metallic

oxyd is decomposed by another metal, the latter precipi-

tates the dissolved metal, under a metallic form, without

altering its neutrality, because the sulphuric acid must, as

formerly, contain three times the oxygen of the metal last

dissolved, and therefore the oxygen remains without alter-

ation, nothing but the metallic radical being changed.

Now, since the relation between the oxygen of the base

and that of the acid is invariable, with regard to all neutral

salts of the same acid, the constant ratio in the capacity of

buses to SLituratc acids, observed and proved by Wenzel
and Richter, follows as a necessary consequence from this

fact; and such neutral salts as mutually decompose each
other, must, therefore, still maintain their neutrality. If,

on the contrary, which rarely happens, the ratio between
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the oxyqen of the base and that of the acid is different for

different bases, two neutral salts may happen, from this

circumstance, to decompose each olhcr, and at the same
time lose Iheir neutrality (as the muriate of glucina and

the fluate of soda, the carbonate of potass and muriate of

lime, sulphate of ammonia and muriate of barytes) with-

out however being in opposition to the above laws; for, in

such cases, the oxygen of the base becomes a submultiple

of that of the acid by a different number.
Yet the two principal rules, just mentioned, are not ab-

solutely without exception. Sulphur, in particular, forms

an exception to the first. In the cj.se of this substance we
are acquainted with no more than two degrees of oxyda-

tion, the highest of which, sulphuric acid, contains but I5

time as much oxygen to the same quantity of sulphur, as

the lower degree, sulphurous acid. The same is the fact

vith regard to iron. Antimony also has several degrees of

oxydation, the second of which contains but IJ time as

much oxygen as the first. It is quite possible, however,

that these exceptions may be apparent only. They would,

in fact, be so, should it be found that there are other low-

er degrees of oxydation not yet discov red, or not capable

of existing in the isolated state. It is thus we have reason

to consider sulphur, combined with oxymuriatic gas as

being in the state of an oxyd, the oxygen of which, found

by calculation, is exactly one half of that contained in

sulphurous acid. If this is really the case, the degrees in

which sulphur unites with oxygen are to each other as 1,

2, and 3. In like manner, the protoxyd of iron may con-

tain two times, and the protoxyd of antimony three limes,

as much oxygen as exists in some first degree of oxydation

not yet discovered.

The exceptions to the second rule are fewer in number;
but at the same time more striking and worthy of attention.

In the greater part of those combinations among oxydized

bodies hitherto analysed, none but the oxyds of two indi-

vidual radicals have been found to contradict this rule.

The oxyds in question are those which have nitrogen and

phosphorus as radicals. Nitrogen and phosphorus com-
bine with oxygen indifferent degrees, the last two of which

are acids. In the case ofother radicals, giving two acids, the

ratio of the oxygen contained by the acid in its higher

state of oxydation, to that contained by the acid in its low-

er state of oxydation, is as 2 to 3 ; in the case of nitro-

gen and phosphorus as 3 to 5. M. Berzelius attempts

to explain these deviations in the following manner. The
composition of neutral nitrates is conformable to the rule

so far that the acid contains five times as much oxygen as

the base; but the composition of subnitrates, three differ-

ent degrees of which he has examined, varies from it; the

oxygen of the first subnitrale being a multiple by 2 J of that

contained by the base; in the second a multiple by 1| ; in

the last a multiple by If. Comparing these fractions with

each other, and with the numerous analytical results, so

exactly conformed to the rule, it would seem that some
unknown circumstance has in tliis case produced an ex-

ception, not real liut apparent. If the supposition, so long

entertained, that nitrogen is not a simple body, be in truth

well founded, these aberrations are capable of being easily

and fully explained. One volume of nitrogen gas combines,

in its different oxyds, with J, I, H, and 2§ volumes of oxy-

gen gas; fiom which it follows that if nitrogen really con-

tains oxygen, it can only contain half its volume; so that

nitrogen would, on this supposition, be composed of one

volume of a radical, unknov/n in its isolated slate, and one
volume of oxygen. Upon this hypothesis, the different de-

grees of oxydation which a volume of this radical admits,

are produced by adding a volume of oxygen gas, according

to the following series: l; 2, 3, 4, and 6 ; a series far more

natural than the first. Now, as nitric acid contains six vo-

lumes of oxygen, the nitrates and subnitrates mentioned
above no longer form exceptions to the rule; for in neutral

nitrates the oxygen of the acid is six times that of the

base; in the fiist two subnitrates three and two times that

of the base; and finally, in the last subnitrate, the oxygen
of the acid is equal in quantity to that of the base. This
mode of viewing the composition of nitric acid becomes
still more plausible, when the composition of ammonia is

examined. This alkali has the closest analogy with the

fixed alkalis, in all its properties, even in the method by
which it is reduced to a metallic body in the circuit of the

electric pile. Its composition must, therefore, in like man-
ner, be analogous to theirs; and if the former bear to the

latter such a relation, for example, as the composition of

acetic bears to the composition of sulphuric acid, we arc

naturally led to suppose in ammonia the existence of a
quantity of oxygen capable of being calculated from the

quantities of ammonia necessary for displacing, from its

combination with an acid, another oxyd, the quantity of

whose oxygen is known. In neutral carbonates, propor-

tional to the neutral carbonate of ammonia, the carbonic

acid contains four times the oxygen of the base; while this

carbonate of ammonia contains equal volumes of carbonic

acid and aminoniacal gas. Now, since the carbonic acid

gas contains a volume of oxygen gas equal to its own vo-

lume, the ammonia must contain a quantity of oxyg n
equal to the fourth part of its volume. But in a volume of

ammoniacal gas, the half is nitrogen; and, agreeably to

what is said above, nitrogen ought to have the half of its

volume (the fourth part of the ammonia's volume) com-
posed of oxygen gas; and thus our examination of ammo-
nia leads to the same conclusion with regard to the com-
position of azote, as the examination of nitric acid. In this

way, it is easy to conceive how ammonia, by the action of

the pile, may be decomposed into oxygen, and a body ana-

logous to metals, whilst the deoxydated radical of azote,

combined with the hydrogen, is retained by its affinity to

the mercury, which serves as a negative conductor. This
reasoning, it cannot be denied, possesses considerable pro-

bability ; and though nothing is proved by it, still it seems
more likely that azote will be found to be a compound body
than a simple one. As to the exceptions occurring in the

case of phosphoric acid, a similar explanation would serve,

if it were in our power to prove that phosphorus, like

azote, contains oxygen. In neutral phosphates, the acid

contains 21 times as much oxygen as the base; in sub-

phosphates l| time as much. If phosphoric acid, instead

of 5, contained 6 portions of oxygen, one of them being

concealed in the phosphorus, then the acid in neutral

phosphates would contain three times as much oxyyen as

the base, in subphusphates two times as much. M. B'^rze-

lius combined phosphorus with iron, and caused the rod

so obtained to be oxydated by muriatic acid; but he
found that, in the phosphuret of iron, the phosphorus
gives exactly the same quantity of phosphoric acid as an
equal quantity of common phosphorus; so that phospho-
rus either does not contain any oxygen, or combines with
combustible bodies without losing it, just as the fixed alka-

lis and the earths, for instance, may comliine with sul-

phur and boron, without losing their oxygen. For the
present, then, it is proper to rest satisfied witli observing
and studying these exceptions, without pretending to the
power of explaining or removing them.
What has now been said relates merely to the facts ob-

served. In chemical philosophy it is further requisite to

try if an account can be given why the facts are thus and
not otherwise. Some memoirs of M. Berzelius have had
in view to examine the cause of chemical proportions.
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*' Whenever we begin to considci- this matter," he ob-

serves, " it is evident, at first sight, that the cause cannot

be any thing else than of a mechanical nature; and the

idea which seems most probable and best suited to the

views suggested by experience, is, that bodies are com-
posed of molecules or atoms, which combine one with one,

1 with 2, 3, 4, &c. and the laws of chemical proportions

appear to result from this principle, in a manner so clear

and evident, that it seems strange how an idea so simple

and rational should have failed, not only to be adopted, but

even to be slated till our own age." This hypothesis gains

an additional degree of credibility when applied to those

eliciro chemical facts, by which we have just learned that

all the phenomena of iiffinities are, in truth, nothing more
than phenomena of an electric action between the bodies

mutually combined or decomposed. Supposing these atoms
or elententary molecules, of which bodies are formed, to

be endowed with an electric polarity, by which their affi-

nities are exercised, we are enabled to comprehend how
the forces, named chemical affinities, may be the same as

the opposite electric states, named -+- E and — E. By this

means, the phenomena of chemical proportions will not be
difficult to understand, if we admit that molecules coin-

bine one atom or molecule with one or several elementary
molecules ; and a corpuscular theory that shall not omit
the forces on which the combinations of molecules de-

pend, will henceforth constitute the basis of chemistry

and physics; whether, in fact, this theory be a true expo-
sition of the nature of things, or only a mode of repre-

sentation, enabling us to know and comprehend what
otherwise must have remained inexplicable and undisco-

vered. Now, if experience has begun to ratify such a re-

presentation of the intimate composition of bodies, the se-

cond step will be to attempt discovering the number of

molecules belonging to each element in each combination.

Researches of this kind are doubtless extremely difficult;

their first results will perhaps at best be doubtful, yet still

it is plain, that any supposition as to this point, if taken

up at hazard, cannot have the smallest value. Mr. Dalton

was the first who attempted to compute the molecuks of

the elements existing in several compound inorganic bo-

dies. He set out, on this investigation, from a principle

altogether artificial. We have already mentioned, that,

when there is but one known combination of two element-

ary bodies, Mr. Dalton considers it as containing a mole-

cule of each element; but that when there are two or more
combinations, he allows himself to be guided by the pro-

portion subsisting between them. Experience, however,
daily shows that we are not yet acquainted with all the de-

grees of combination; and when it happens, that of seve-

ral possible degrees of combination, we have discovered
but a single one, nothing can assure us, that this must be
precisely the degree which contains only a single molecule
of each of its elements. It is impossible, then, according

to Beizelius, that Mr. Dalton's application of the corpus-

cular hypothesis can ever give satisfactory results. To dis-

cover the number of molecules in (ixydized bodies, M.
Beiztlius made use of two circumstances. He examined
(a) ilie difftrent degrees of oxydation in sonje one radical.

Suppose that of the several possible oxyds of this radical

but two ate known; their quantities of oxygen being in

the ratio of 2 to 3, of 3 to 4, or of 4 to 5, he infers that

these oxyds contain also this number of molecules, for other-

wise (granting always the hypolh«;sis of molecules) one of
them would contain a fraction of a molecule, which is not

admissible. Combining (6) any oxyd wilh another oxyd,
which may serve as a (saline) base to it, or which, in re-

spect of it, is electro-negative—most frequenily it happens
that the oxygen contained in the electro negative oxyd is

a multiple by 2, 3, 4, &c. of the oxygen contained in the

electro-positive oxyd. It follows next that the number must
be such as to introduce no fraction of a molecule into the
electio-negative oxyd. An oxyd of A, for example, which
contains 3 molecules of oxygen—if it be combined with
another B, so that A contained four times as much oxygen
as B—would always presuppose a fraction of a molicule to
exist in the radical of A. But in examining the combina-
tions of oxyds with each other, in their diherent degrees
of mutual saturation, Bcrzelius has lately found that both
the circumstances (n and b) lead always to the same result;
and that, from their coincidence, the number of molecules
in the greater part of oxyds, may be inferred with consider-
able certainty. It follows, that most of the oxyds, which,
according to Dalton, contain only I molecule of oxygen,
contain in reality 2 or 3. Yet there are oxyds, the number
of whose molecules cannot be determined by any experi-
ment; such arc potass and the earths in general. Beize-
lius has attempted to supply this deficiency by a train of
analogical reasoning, which, though it no doubt occasion-
ally misleads, is, in this case, the only clue we have to

guide us. The analogy of potass to soda induces a suppo-
sition, that in each of those two alkidis the number of
atoms is the same; but we know, from analyzing the su-
peroxyd of soda, that this alkali must contain 2 molecules
of oxygen; from which we may perhaps conclude, that

potass contains 2 likewise. Besides, on comparing toge-
ther those two metallic oxyds which are electro-positive,

(that is to say, which give salts with acids,) it appears that

such as contain 2 moltcules of oxygen form always the
strongest saline base, and show the closest analogy to

alkalis. Such as contain but one molecule, either do not

at all combine wilh acids, or constitute a separate class of
saline bases; they have a strong mutual resemblance in

their general properties, and their salts differ in a charac-
teristic manner from those of oxyds containing 2 molecules
of oxygen: such are the iniiiinium oxyds of cupper, of

mercury, platina, rhodium, and gold. With regard to such
as contain 3 molecules of oxygen, they likewise in gene-
ral, form weaker saline bases, and even frequently, in the

state of electro-negative oxyds, themselves combine with

saline bases. From all this, Berzclius concludes, thai, for

the present, the fixed alkalis and the eaiths may, with

most plausibility, be looked upon as containing 2 mole-
cules of oxygen. As to alumina, on examining the pro-

portions in which this earth is found combined with po-

tass in alum and feldspar, with magnesia and the oxyd of

zinc, in the spinelle and gahnite, Berzclius imagined it to

contain 3 molecules of oxygen. The same is probably true

of glucina.

To express the composition of a compound body, M.
Berzelius has proposeii signs, by means of which, a glance

will suffice to show what otherwise iiuist have required a

long periphrase to enunciate. Each radical is represented

by the initial of its Latin name. If two radicals have the

same initial letter, they are dislinguishcd in the following

manner. Combustible bodies, not metallic, are designated

by the first letter alone ; such meials as have the same
initial being distinguished by a second letter. Thus C
denotes caibonium ; Co. r= coballum ; Oi. :z: cuprum ; Sn.— Stannuni ; i>/>. ZZ stibium ; O signifies oxygen; but as

in compound botlies it is a more general ingredient than

any other element, Berzclius proposes to mark the num-
ber of its atoms by dots placed above the initial letter.

Thus, for example, C— C + 2 On carbonic acid ; /V
~

_/,> ^ 30 r: red oxyd of iron. This expedient renders

the formula shorter and more easily understood. When
a compound body contains several molecules of a combust-

ible clement, the number of its atoms is annexed on the

right, like an exponent in algebra. Thus, .//. S.^ zz sul-
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phate of alumina, means that there are three molecules of
sulphur or sulphuric acid for one of alumina; but if it

were required to denote that a hody contains, for example,
two particles of the sulphate of alumina, the number is

placed on the left ; and it then multiplies all the letters

which follow it. Thus, A'. S.' + 2 Jil. S? is the formula,
exhibitini; the composition of alum. To determine the

relative weight of the molecules, Berzelius compares them
with that of oxygen, supposed to be iiiiily ; a method which
has likewise been proposed by Dr. W^oUaston. The

number of molecules contained in an oxyd being known,
it is easy to find the weight of a molecule of the radical.

The oxyd of iron, for instance, is composed of 100 parts

iron, and 44.25 parts oxygen : these 44 25 parts form three

molecules of oxygen ; from which it follows that '-^^
:

100 : : 1< (the weight of oxygen,) : 6.78, the weight of the

molecule of iron. M. Berzelius has given the following

table, exhibiting the weight of the several radicals, and
the composition as well as weight of their oxyds.

Latin Names.
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Table Continued.

Acidum Nitricum ...
Fluoricum

Boracicum ...
Suboxidum Carbonicum (oxide of carbon)

Acidum Carbonicum ...
Aqua ....
Acidum Arsenicosum ...

Arsenicicum

Oxidum Molybdicum ...
Acidum Molybdosum

Molybdicum ...
Oxidum Cliromosiim (green)

Chromicum (brown)

Acidum Chromicum ...
Oxidum Wolframicum

Wolframicum

Stibicum . .

Acidum Stibiosum ...
Stibicum ...

Oxidum Telluricum

Silicia ...
Oxidum Rhodosum

Rhodeum
Khodicum

Platinosum

Platinicum

Aurosum

Auricum

Palladicum

Hydrargyrosum

Hydrargyricum

Argenticum

Cuprosum

Cupricum

Niccolicum

Superoxidum Niccolicum

Oxidum Cobalticum

Superoxidum Cobalticum

Oxidum Bismuticum

Plumbicum (Litharge)

Superoxidum Plunibosum (Minium)

Plumbicum
Oxidum Stannosum

Stanneum

Stannicura

Ferrosum

Ferricum

Zincicum

Mangaiiosum

Manganicum

Superoxidum Manganicum
Oxidum Unanosum

Uranicum

Cerosum

Cericum

Yttria

BeryUia
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Table Continued.
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But we ha\'e still to discuss a very important point in

regard to the corpuscular hypothesis, and its application

to observed facts. Admitting that bodies are composed of

entire atoms, in all the following modes: 1 A for example
with 1 A, 2 A with ."B, 3 A wiih 4 B, or 5, or 7, or 8, or

9 B, a, A with 10 B, and lastly 99 A with 100 B; it fol-

lows, that combinations may take place according to an

almost infinite number of proportions, the differences of

which would finally become such, tlial no analysis could be

exact enough to discover them. This, however, does not,

in fact, take place; consequently the molecules cannot

combine, (at least in the case of inorganic substances,) in

all numbers whatever; and, therefore, it is necessary to

inquire what are the proportions, according to which the

molecules of elementary bodies are found actually com-
bined. On surveying the analyses hitherto made of inor-

ganic substances, Berzelius thinks he has found that nearly

all of them arc compounded in such a way, that one of the

elements occurs only in a single molecule; and from this

fact he has drawn the conclusion, that such substances are

characterized in their composition by the circumstance of

one element, in comparison with the rest, always entering

by a single molecule. Some exceptions to this rule were
at first considered by him as proceeding from our inade-

quate acquaintance with the number of molecules in such
bodies; but after a more comprehensive examination, he is

of opinion that there exist combinations of two molecules of
one element, with three of another; which, however, he in-

clines to believe do not occur between two elements alone,

but require the pressure of a third to effect their union.

Thus the subsulphate of oxyd of copper is composed of 3

Cu. -f- 2 S. whilst no combination of 3 Cu. + 2 5', is known
to exist, or can exist, as Berzelius thinks ; because nothing
more than a force purely mechanical seems requisite to

divide it into one molecule of S + C, and one of 5 + 2 C.

.4 /iriori, it cannot be decided whether, in the compass of
inorg:mic nature, molecules do not combine in still more
complica'ed numbers; such as 3 ./f -f- 4 B, 3 .//-{- 5 5, &c.
&c.; but so far as actual experience allows us to decide,

it is reasonable to suppose that no such combinations occur.

On attempting to discover the cause why the molecules,
in all inorganic substances, combine only according to pro-
portions so limited, we arrive at certain boundaries, over
which it is not permitted for the present to extend the
empire of science. We cannot explain how it happens,

that if oxygen be added to a solution, say of Fe S" ( :3 the
subsulpiiate of the protoxide of iron,) there results not an

J'e S^, but a division of the compound into /V .S' and

Fe^ S. The phenomenon naturally depends no less on the

forces which cause the elements to combine, than on the

change of lonn produced upon the new molecules creuted
by the addition of oxygen ; and so long as we remain
ignorant of the greater part of what concerns these two
circumstances, we shall be obliged to content ourselves
with simply knowing the facts. It is alike blamable not to

speculate at all about the causes of phenomena, and to

push the speculation to a length, vi-here, no longer being
guided by experiment, it becomes altogether fictitious and
imaginary.

At the side of this corpuscular theory, M. Berzelius has
placed another, that of volumes. As experiment proves
That almost all bodies are capable of being volatilized in

temperatures sufficiently elevated, it is allowable to con-
ceive all bodies as existing under the gaseous form, in which
they must of course obey the laws, discovered by M. Gay
Lussac, concerning the volumes of gases in a state of com-
bination. Regarding water as compounded of two mo-

VOL. XVI.— P/IKT I.

leculcs of hydrogen to one of oxygen, it follows that the
weight of a volume of an elementary substance is equal to

the weight of a molecule of the same substance. And
hence the only diiVerencc between these two hypotliescs
lies in the circumstance, that the one views bodies in the
solid, the other in the gaseous state. The latter is founded
entirely on facts

; it is therefore less hypothetical than that
of molecules, and serves better to direct our researches
concerning cliemical proportions. But, after all, when
one attempts to form an idea of what a gas is, and of the
state in which the solid particles, gasified by heat, really
exist in such a substance, the speculation always reverts to
niolecules, and shows that both hypotheses are substan-
tially the same, their difference consisting solely in the
words atom and volume.

What has now been laid down with regard to the state
of combination among molecules, is applicable only to in-
organic nature. The case is widely difl'crent in the king-
doms of organic nature, where the great series of analo-
gous bodies display modes of combination much more nu-
merous, we might almost say, innumerable. In proof ot
this, wc have only to consider the long list of essential oils,
for example, in which the difference of specific gravitj',
smell, Sec. prove that they cannot have the same compo-
sition; whilst, on the other hand, their general chemical
characters prove that the difierence in their composition
must be very inconsiderable. How can this be reconciled
with Vihat we have just stated concerning inorganic nature ''

M. Berzelius extended his experiments also to this very
difficult and delicate point; to see if it were possible to find
the general differences among the laws, according to which
these two different departments of nature have been form-
ed. He analysed the following vegetable substances : oxa-
lic, acetic, succinic, formic, tartaric, citric, saccolactic,
benzoic, and gallic acids; tatmin, sugar, sugar of inilk,
gum, and starch. Although this is not the place for giv-
ing an account of the analytic method employed in those
experiments, it nriay not be altogether useless to devote a
few words to that' point. He combined the substance to be
analysed with oxyd of lead, and deprived this combina-
tion of all its water, and afterwards analysed it to discover
the exact quantity of oxyd of lead and of vegetable mat-
ter contained in it. A quantity of this substance, correctly
weighed, was then burnt with superoxygenated muriate
and oxymuriate of potass, in an apparatus contrived for
the purpose. The water and carbonic acid extracted froni
it, indicated the quantity of hydrogen and carbon. The
loss v/as the oxygen of the substance. On analyzing the
fourteen substances above mentioned, he always found the
oxygen of the substance to be an integer multiple of that
contained by the oxyd of lead, with which it had been
combined ; so that organic substances appear to obey the
same law as inorganic oxyds. Now, according to the
reasons already explained, the number by which the oxy-
gen of the analysed substance is a midiiple of the oxygen
contained in the oxyd of lead combined with it, must
either be the number of molecules of oxygen in the analvs-
ed substance, or else it must be an integer divisor of the
number of those molecules. But, if it is allowable to con-
ceive substances as compounded of atoms or molecules,
the resulting weights of hydrogen and of carbon must also
be those of some number of entire molecules belonging to

these two elements. Acetic acid, for example, is compos-
ed of 4G.934 parts of oxygen, 46.871 parts of carbon, and
G.195 ])arts of hydrogen. The quantity of oxyd of lead
neutralized by this quantity of acetic acij, contains 15.645
parts of oxygen, and 15.645 X3 ^ 46. y3.i ; but, if this
quantity of oxygen forms 3 molecules, 46.871 will form 4

Z
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molecules of carbon, and 6.195 will form 6 of hydrogen.

So that each molecule of acetic acid is composed of 6 H
-f- 4 C + ."> O. The following is a summary of the ana-

lytical results obtained by M. Berzelius from analysing the

fourteen substances in question.

Names of (he
Subilanccs.
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t^r-famed philosopher of Konigsbcrir, founded a system
altogether new, maintaining ihal the existence of all things

depends on two opposite forces, the one of which, acting by
itself would concenirate all the matter of the universe into

a mathematical point ; whilst the other, on a similar sup-

position, would diffuse it to an infinite extent. The strug-

gle of these two forces constitutes matter, the diversities

of which result from the different proportions of those two
opposite powers. This system has been named that of

Dualism, or the Dualistic system. Whilst achniring the

sagacity with which the author has developed his system,

rendered still more striking by the posterior electro-che-

mical discoveries, which are almost foreseen by it ; one
cannot avoid astonishment at this entire annihilation of

matter. The genius of Kant soon awakened a crowd of

philosophic minds, possessing more or less elevation, who
continued to philosophise on the subjects connected with

chemistry and physics, and erected what they called a

Philosophy of Nature, {J^fatur-Philosofihie in German.)
Nearly all these philosophers were destitute of knowledge
in the sciences, which by a priori speculations they un-

dertook to reform ; they endeavoured to supply the want
of real information by systems of anticipations. At the

time when a philosophy resembling in some respects a

contagious malady of the soul, had thus infected a multi-

tude of understandings, particularly in Germany, Mr.
Dalton appeared with his atoms; but, in contrast with
Kant, neglecting to adopt in his system the forces on
•which those combinations depend, and considering no-

thing but matter alone. Whilst in the system of Kant
every thing is impenetrable, every thing, with Dalton, is

mere juxtaposition among certain figures which he at-

tempts to trace. At first, therefoie, no attention was paid

to this latter system ; but Dr. Thomson, an English che-
mist, of high celebrity as an author, by publishing the

opinions of Dalton in his writings, and showing what might
be their real value, contributed greatly to produce a fa-

vourable impression on the public. And thus, notwith-

standing the sneers of a pretended spirit of philosophy,

though stigmatized as rude, because they rendered things

palpable, so to speak, yet here and there atomic ideas and
the corpuscular theory took root, and the labours we have
just surveyed were the result.

Dr. Thomson adopted the atomic ideas of Mr. Dalton;
he has applied them to the chemical system ; and given,

in the journal which he edits, a statement of the weight
of the molecules, in several substances, simple as well as

compound. Like Berzelius and VVoUaston, he disagrees

with Dalton in putting the the weight of oxygens: 1.000.*

Weight of an Atom.
1.000

4.500

15.625

0.125

0.750

0.875

1.000

1.500

1.750

2.000
4.000
4.750

5.000

3.000

1

3
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79 Deutoxide of rhodium

80 Peroxide of rhodium

81 Iridium

82 Antimony
83 Protoxide of antimony

84 Deutoxide of antimony

85 Peroxide of antimony

86 Chromium
ff7 Chromic acid

88 Molybdenum
89 Protoxide of molybdenum
90 Deutoxide of molybdenum
91 Molybdic acid

92 Tungsten
03 Protoxide of Tungsten

<)4 Peroxide of Tungsten

95 Columbium
96 Oxyd of Columbium
97 ritanium

98 Protoxide of titanium

99 Deutoxide of titanium

100 Peroxide of titanium

101 Ammonia

Weight of an atom.

17.000

18.000

6.000

5.625

6.625?
20.875
7.625

3.500

6.500

6.000

7.000

S.OOO

9.000

12.000

14.000

15.000

18.000

19.000

18.000 ?

19.000 ?

20.000 ?

2 1 .000 ?

2.125

102 Water composed of

103 Carbonic oxyd

104 Carbonic Acid

105 Chlorocarbonic oxyd

106 Cyanogen
107 Olefiant gas

108 Carburetted hydrogen

109 Chloric elher

110 Hydrocarbonic oxyd

1 1

1

Boracic oxyd

112 Silicia

113 Hypophosphorous acid

114 Phosphorous acid

1 15 Phosphoric acid

116 Protophosphurelted hy->

drogen 3

117 Perphosphuretted hy- ?

drogen j

118 Protochloride of phos-
}

phorus 5

119 Perchloride of phos- /

phorus J

120 Phosphuret of carbon

121 Hyposulphurous acid

122 Sulphurous acid

123 Sulphuiic acid

124 Chloride of sulphur

125 Sulphuretted hydrogen

126 Sulpliuret of carbon

127 Sulphuret of phobphorus

128 Arsenious acid

129 Arsenic acid

130 Chloride of arsenic

131 Sulphuret of arsenic

132 Oxyd of tellurium

133 Telluretted hydrogen

134 Protoxide of azote

135 Deutoxide of azote

136 Hyponitrous acid

137 Nitrous acid

138 Nitric acid

139 Chloride of azote

Number of Atoms.

1 -f 1 /j

1 f + 1

1 c + 2 a

1 c + 1 +
2 c + 1 n

1 c + 1 A

1 c + 2 A

2 c + 2 /; + 1

3 c + 3 4- 1

16 + 20
1 s + 1

\ fi + I

1 /i + 2

1 /i + 3

1 ch

1 /i + 2 A

1 /i + 1 «

1/1+1 c/t

1/2 + 2 ck

1 /i + 1 c

1 s + 1 o

1 « + 2

1 s + 3

1 s + 1 fA

1 s + 1 A

2 « + 1 c

\ s + \ /i?

1 a + 1.5 o

1 a + 2.5 o

1 a + 1.5 cA

\ a+2 s?
W + 1

I t + \ h?
1 o + ! o

1 a + 2

1 o + 3 o

1 a + 4 o

1 a + 5

1 o + 4 cA

Weight of

a Parf.cle.

1.125

1.750

2.750

6.250

3.250

0.875

1 .000

6.250

5.375

2.875

2.000

2.500

3.500

4.500

1.750

1.625

6.000

10.500

2.250

3.000

4.000

5.000

6.500

2.125

4.750

3.500?

6.250

7.250
11.500

8.750?

5.000

4.125?

2.750

3.750

4.750

5.750

6.750

19.750

Number of atoms.

l/i+ 1»140 Sulphuret of potassium
141 Sulphuret of sodium 1 «o + 1 «

142 Protosulpuret of iron 1 i + 1 »

143 Persulphuret of iron 1 J + 2 «

144 Sulphuret of cobalt 1 c + 1 «

145 Sulphuret of zinc 1 r + 1 *

146 Protosulphuret of bismuth 1 6 + 1 »

147 Persulphuret of bismuth 1 6 + 2 s

148 Protosulphuret of lead 1/+ 1«

149 Persulphuret of lead I I + 2 s

150 Protosulphuret of tin 1 « + 1 s

151 Persulphuret of tin 1 ? + 2 «

152 Sulphuret of copper 1 c+ Is
153 Protosulphuret of mercury 1 .•« + 1 *

154 Persulphuret of mercury I m + 2s
155 Sulphuret of silver 1 «j + Is
156 Sulphuret of gold 1^+1
157 Sulphuret of palladium 1 /i + 1

158 Oxalic acid A

159 Formic acid 1 A

160 Melluic acid 1 A

161 Succinic acid 2 A

162 Acetic acid 3 A
163 Citric acid 3 A

164 Tartaric acid 3 A

165 Gallic acid 3 A

166 Tannin 3 A

167 Saclactic acid 5 A

168 Benzoic acid 6 A
169 Muriatic acid

170 Chloriodic acid

1 7

1

Proisxide of chlorine

173 Deutoxide of chlorine

173 Hydriodic acid

174 Iodic acid

175 Chloriodic acid

2 c

2 c

4 c

4 c

4 c

4 c

4 c

+
+
+
+
+
+
+

s

3

3 o

3 o

3

3

4

5

6 c + 3 o

6 c + 4 o

6 c + 8 o

15 c + 3

1 A + 1 c/i

1 cA + 5

1 cA + 1

1 cA + 2

1 A + 1 i

1 i + 5

1 J + 2 cA.5

Weight of
a Particle.

7.000
5.000

5.500
7.500

5.625

0.125
10.873

13.875
15.000

17.000
9.375

11.375

10.000

27.000
29 000
15 750
11.250

9.000

4.500

4.625
6.125

6.250
6.375

7.375

9.825

7.875

8.875

13.125

15.000

4.625

9.500

5.500

6.500

15.750

20.625

24.625?

3.375

2 875
4.625?

10.250?

6.250

176 Hydrocyanic acid 1 f^ + 1 A
177 Alcohol 2 olefiant gas +1 water
178 Sulphuric ether 4 olefiant do. +1 water
179 Nitric ether 4 olefiant do. +1 nitric acid

180 Chloric ether 2 olefiant do. +1 chlorine

181 Muriatic ether 4 olefiant do. + 1 muriatic acid? 8.125?

182 Hydriodic ether 4 olefiant do. + 1 hydr. do.? 19.250?

olefiant do. +1 acetic do.?

olefiant do. + 1 formic do.?

1 1 A + 10 c + 1

1 8 A + 20 c + 1

13 A + 15 c + 2

183

184

185

186

187

188

189

190

191

192

193

194

195

196

Acetic ether

Formic ether

Olive oil

Bees-wax
Rosin
Copal
Woody fibre

Starch sugar

Common sugar

Gum arable

Starch
Gelatin

Albumen
Fibrin

18 A

4 A

5 A

5 A

6 A

19 c + 2

7c + 4

4 c + 5

6 c + 5

6 c + 6

10 A + 10 f + 9 o

14A+15c+6o + 2o
13 A + 17 c + 6 + 2 a

14A+18c+5o + 3a.

9.875?

8.125?

9.875

18.250

14.875

18.500

9.750
9.375

10.125

11.250

17 750
22.500

23.875

25.500

197 Sulphate of ammonia,
193 Sulphate of potash

199 Bisulphate of potash

200 Sulphate of soda

201 Hydrous sul. of lime

202 Anhydrous sul. of lime 1 s + W

Suljihates.

Atoms of acid, base. Weight of
and water. a Particle.

1 « + 1 a + 3 water 1-700

1 s + 1 /I 11000
2 « + 1 /J 16'000

1 s + 1 » + 10 water 9000
1 « + 1 / + 2 water 8-625
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203 Sulphate of barytes

204 Bisulphate of barytes

205 Sulphate of slrontian

206 Sulphate of magnesia

207 Sulphate of glucina

208 Bisulphate of glucina

209 Subsesquisulphate of

glucina

210 Sulphate of Alumina
,211 Sulphate of iron

212 Persulphate of iron

213 Tripersulphate of iron

214 Sub-bipersulphate of

iron

215 Sulphate of nickel

216 Sulphate of cobalt

217 Sulphate of manganese
213 Sulphate of zinc

219 Sulphate of lead

220 Bisulphate of copper
22 1 Subsulphate of copper
222 Sulphate of bismuth
223 Subsulphate of bismuth
224 Sulphate of mercury
225 Turpelh mineral, or?

persulphate ofmercury y
226 Bipersulphate of mer- )

cury 5
227 Sulphate of silver

228 Sulphate of platinum

1 s +
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Thus it would seem Hut tlie doctrine of determinate

proportions in chemistry may be regarded as a settled

truth, generally acknowledged among men of science,

although the corpuscular theory, or the hypothesis con-

cerning the cause of these proportions, is adhere,d to by a

smaller number.
PROPORTIONAL COMPASSES. See Drawixg

Instruments.

PROSODY, from v^orah*, is a name given to the doc-
trine of the proper accent of syllables ; and comprehends
the rules for determining the quantity of the syllables

which compose the ancient languages.
PROTRACTOR. See Drawing Instruments; and

Dr. Brewster's Treatise oti A'tiv P/iUoxo/ihical Insltumcnls,

p. 129.

PROVIDENCE. See Rhode Island.

PRUSSIA

PRUSSIA, formerly a duchy, but now a powerful and

extensive kingdom in Europe, is thought by some to have

derived its name from its vicinity to the vast country of

Russia.' The Sclavonic word /lo signifying near or adja-

cent, the district which Prussia originally comprehended

was in reference to Russia, as is supposed, denominated

Po-Russia, a term afterwards softened into Prussia. Nor
is this derivation of names entirely fanciful or unprece-

dented. The river Elbe, in the Sclavonic speech, was

termed Labe ; and hence, on the principle referred to

above, tlie tribes which inhabited its banks were called

Po-Labae, or Polabae. The woid Prussia, however, what-

ever probability there may be in the foregoing etymology,

has been traced by others to a different source, and has

been supposed to be obtained from the Prusi or Pruzi, a

Sclavonic people, whom ancient chroniclers mention as

inhabiting a portion of the country which we are now con-

sidering. In which of these conjectures the greater con-

fidence maybe placed, it is now too late lo determine;

but it may not be uninteresting to state, that the former,

namely, the derivation of the word from Po and Russia,

has obtained the sanction of a late illustrious king of

Prussia, (Frederick the Great,) in his Memoirs of the

House of Brandenburg-.

The extent of Prussia has been different at various

periods. Its size is now greater than at any former date;

and while under this and the succeeding heads, we give

an account of it, according to its present circumstances,

we shall, when treating of its history, investigate its

gradual accumulation of territory, until from a petty duchy

it has become one of the first powers in Europe. Its

figure is extremely disjointed, and, indeed, has long been

so, being, from a very remote period, composed of small

and distinct states, without any regard to compactness or

regularity of form. The remark of Voltaire, that the

Prussian dominions stretched along the map of Europe

like a pair of garters, is, if possible, more applicable at the

present moment than a century ago, when it was made.

Its breadth from north to south varies from 70 lo 350

miles, its greatest breadth being between the Baltic at

Dantzick and the south of Silesia ; its length is not less

than 1200 miles, stretching in a line from soulh-west to

north-east, or from the borders of France lo the river

Memel, which divides it from Russia. It lies between
50° and 55° of north lat. and between 6° 30' and 24° of

east longitude. The length, however, given above, is not

contiguous; and between the eastern and western pro-

vinces there is no direct intercourse without the inter-

vention of other stales. Thus, Hanover en the north

stretches a considerable way into the Prussian dominions

;

and towards the south, the slates of Brunswick, Hessc-
Cassel, Waldeck, Darmstadt, Nassau, and others, inter-

cept the direct communication. Prussia is, besides, pos-
sessed of other territories, detached from those which the
foregoing measurement embraces, and forming insulated

spots in the centre of the dominions of other powers—such
as Neufchatel, one of the Swiss cantons, as well as small

detached positions in Saxony, Saxe Weimar, Sec. And
Prussia formerly included Anspach in Franconia, which,
in 1806, was given by Bonaparte to Bavaria, and has

been confirmed to that power by subsequent treaties.

The whole dominions of Prussia were, after the peace of

1814, divided and subdivided according to the following

Table :

lormerly part ot -j

nd, and includiiijf (

of the late duchy C
'arsaw, - J

East Prussia, formerly
Oucal Prussia,

West Prussia, or Polish
Prussia,

Poseii, formerly part of
Poland,
part

of War
Saxony obtained from

the centre of the king'-
]

dom of Saxony in 1815, _

Brandenburg,

Silesia,

Pomerania,*

Westphalia,

Jullers, Cleves, and Berg,-<

formerly belonging)
partly to Westphalia,>

and partly to the LowA
er Kliine, J

Lower Rhine

Total number of sq miles,|l04,656

Sq. Miles.

15,115^

10,000 k

U,S6U

3,638 <

Governments.

Ivonigsburg.

Gumbinne.
Dantzick.

Marienwerder.

Posen.
Brotnburg.

Mcpseburg.
Magdeburg.
Krfurt.

Berlin.

Potsdam.
Frankfort on the Oder.
Hreslau.

lleichenbach.

Leignitz.

Oppeln.
Stettin.

Coslin.

S ralsund.

Munster.
Munden.
Arensburg.

Dusseldorf.
Cleves.

Cologne.

\ix-la-Chapelle.

Coblentz.

Treves.

From this enumeration, there are, it is evident, ten pro-

vinces, exclusive of Neufchatel, which acknowledges the

sovereignty of Prussia, but retains its own laws and usages,

and which amounts to 50,000 inhabitants. Each of these

" Pomerania was formerly possessed partly by Sweden and partly by Prussia. In 1814, Sweden, having obtained Norway, ceded Pome-

rania, with the Island of Kugen, to Denmark, in lieu of that country which she had lost. But the king of Denmark, finding that Pomera-

nia lay at too great a distance from his other dominions, bartered it with Frussia for the duchy of Lauenburg, in Lower Saxony, and a eer

fain sum of money.
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provinces, it is also apparent, is subdivided into two or

more governments, making twenty-eight in all; and the go-

vernments contain severally 8, 10, or 12 districts, or even

more, termed circles. The object of these subdivisions is the

prompt and correct administration of justice. Minute as

these divisions may appear, there arc yet other divisions of

a different kind, namely, for military purposes; a depart-

ment which the successive Prussian monarchs have culti-

vated with great ardour and success. These are five in num-
ber, Prussia; Brandenburg and Pomerania; Silesia and

Prussian Poland ; Saxony ; Westphalia, and the Lower
Rhine.
The population of the Prussian dominions, though it

varies in density in the several divisions, has been ascer-

tained with considerable minuteness. The following is the

result of the last census, arranged according to the amount
of each province

:

Provinces. Population.

Silesia, .... 1,992,598

Brandenburg, . - - 1,297,795

Saxony, .... 1,214,219

Westphalia, - - - 1,074,079

Lower Rhine, - - - 972,724
Juliers.Cleves, and Berg, - 935,040
East Prussia, - - . 919,580
Posen, .... 847,800
Pomerania, - . . 700,766
AVest Prussia, - - - 581,970

Total population, 10,536,571

From this table it appears, that in proportion to their e.K-

tent, Juliers, Cleves, and Berg, the Lower Rhone, and Si-

lesia, are the most populous; and East Prussia, West
Prussia, Pomerania, and Posen, are the least so. We
found above, that the whole Prussian territories embrace
an area of 104,656 square miles, and from llie calculations

last stated, the number of inhabitants amounts to 10,536,571

averaging about 99 to a square mile. But so widely dif-

ferent is the ratio of population in the different provinces,

that while Juliers, Cleves, and Berg, contain 255 to each
square mile, East Prussia does not exceed 58, and some
of the other provinces, as specified above, are not much
above that number. Of this population the males are

5,244,308, and the females 5,292,623. In 1740, Prussia,

though then possessed of pari of Silesia, and of extensive

territories in the north of Germany, contained only

3,000,000 ; but since that time, partly by acquisition, and
partly by an augmentation of numbers in tlie old stales,

she has considerably more than tripled her population.

She is now, in this respect, superior to Poland and Eu-
ropean Prussia, inferior by a third to France, and by a

half to England and Ireland.

The physical appearance of territories so extensive, is

less varied and striking than one couUl easily conjecture.
In Pomerania, so slight is the slope towards the sta, that

the land would be inundated to a great extent by ;he tide,

were it not protected by a long range of s;ind hills, or ar-

tificial dikes. The rivers, both in Pomerania and ihe other
))rovinces, often inundate the neiglibuuring country, in

consequence of the levelness of the suiface, or expand
into lakes, some of which are of considerable diuKiisions.

A level surface is the general predominating character, and
though there may be occasionally some diminutive emi-
nences, there is nothing in the whole of Prussia that can,

properly speaking, be denominated a mountain. There
are, however, various mountain ridges connected with it,

such as the Hartz in Saxony, the Ricscngcbirge and other

large mountains in Silesia, the Westerwold in Westphalia,
and the Hunsdruck in the Lower Rhine ; but these, as they

merely form the outskirts or the boundaries of the king-
dom, may be regarded as belonging as much to other
-tales as to Prussia. But though Prussia is devoid of
mountains, there is a variety in other respects that de-
serves not to be overlooked. In every quarter of the king-
dom, particularly in the eastern parts of it, lakes of every
degree of magnitude are more common than in any other
country on the continent. The woods and forests, the lat-
ter of which, frojii the remotest date, seem to have dis-
tinguished this portion of Europe, are calculated (o cover
above seventeen millions of acres. Brandenburg, West-
phalia, and other places, abound in large plains of sand,
or are covered with heath. Silesia, though extremely fer-
tile, is marked, more than any other province, by gentle
inequalities; and the whole Prussian territories are beau-
tifully diversified by the great number of canals, and of
large rivers that intersect them in all directions.

Prussia possesses one advantage peculiar to herself, with
the exception of Holland, and probably of England;
namely, her internal communication by water, and her
ready comt\iunication with the sea, by means of large na-
vigable rivers. The shores of the Baltic also are, more
than those of any other sea, indented with laige and capa-
cious bays, extremely accessible, and favourable to all the
purposes of commerce for places in the vicinity. And the
more remote parts of the kingdom have a direct commu-
nication with the sea, by means of majestic rivers, wisich
are not only numerou

,
but situated at so regular a distance

from each other, as to answer, almost in an equal degree,
every district of the country. Of these rivers, the Elbe
(the Albis of the ancients, and the Labbe of llie Bohemi-
ans) deserves first to be mentioned. It rises in the Giant
Mountains (Riesengebirge) between Bohemia and Silesia,
passes through Bohemia, and washing Dresden, Witten-
burg, and Magdeburg, falls into the German Ocean below
Hamburg, not far from Heligoland. It receives the waters
of several tributary rivers ; the Moldau in Bohemia, the
Eger from Franconia, the Milde, the Saale, tlie Havel, and
the Spree, after it has entered the Prussian territories.

From Magdeburg it forms only one stream, h is navigable
for small vessels as far as Leutmeritz, in Bohemia, nearly
a hundred miles fuither than Dresden. Its navigation,
however, is much interrupted, and rendered expensive by
the numerous tolls and restrictions imposed by the sove-
reigns of the different territories through which it flows.

These duties have been much diminished since the late

peace ; but notwithstanding them, there is probably no
river in Europe that exhibits a more busy and commercial
aspect than the Elbe, 500 vessels continually plying on it,

chiefly from Hamburg to Magdeburg. The (3der has its

origin in Moravia, and passing by Katibor, Creslau, Frank-
fort, and Stettin, Hows into the Baltic by three mouths,
forming two islands Usedoni and WoUin. It is navigable
as far as Ualibor, about 87 miles south-east of Breslau. It

receives several secondary rivers, the chief of which is

the Wartlia, which, by means of a canal, unites the Oder
and the Vistula. The Vistula takes its rise in the Carpa-
thian mountains, and flowing nearly due north, washes Cra-
cow, Warsaw, Ploik, and Thorn, and discharges into ilie

Baltic at Dantzic. It begins to be navigable at Cracow, and,

while it intersects Prussia, it forms, at the same time, the

great channel for the conveyance of corn and other pro-

ducts from the interior of Poland. These are the most im-
portant livers. Those of inferior note, including the tri-

Iniuiry s'reams, are extremely numerous, some of them
very large, and all of them navig^ible in a greater or less

degree. The Pregel, in East : russia, runs past Konigs-
burg, where it is 30O fee i wide, and eiDoties iiaclf into the

Frisch Haff. The Niemen, or Mtniel, forms the boundary
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between Prussia and Russia, and flows past Tilsit into the

Baltic. The Spree washes Berlin, falls into the Havel, a

tributary stream of the Elbe, and, by means of canals,

unites the Elbe and the Oder. The Rhine, the Weser, and
the Ems, though connected with Prussia, belonc; rather to

Germany. All the rivers, as well as the shores of the Bal-

tic, produce fish in great abundance and variety.

Nor, while rivers are numerous and useful, are canals

unknown, to connect the different por'.ions of the kinijdom

with each other, as rivers connect all parts of it with the

sea. In the eastern extremity of the kingdom there arc

two large canals; one that connects the Pregel and Memel
rivers, and another which stretches from the Pregel to the

Vistula. The canal of Bromburg unites the navigable river

Brahe to the Nelz, which falls into the Wartha, which last

stream, likewise navigable, joins the Oder. And as we
have already mentioned that the Oder and the Elbe are

connected, partly by the Spree and partly by a canal, there

is evidently a line of communication by means of canals,

running at right angles with the rivers from the eastern al-

most to the western extremity of Prussia, or a distance of

about 800 miles. There are also various other canals of

minor importance, but all of them of great local benefit.

Six hundred barges, of thirty tons each, besides smaller

boats, continually ply on the Bromburg canal, which serves

to unite the Vistula and the Oder; and the canals which
connect the Oder and the Elbe exhibit a still more busy
and commercial appearance. No country can boast of

such advantages; and they are such as, with the industry

and energy which characterize the Prussians, cannot fail

soon to raise them, in point of internal resources, to a le-

vel with the most opulent nations of Europe.
Prussia, from the level nature of the country, may be

expected to contain numerous lakes. This, indeed, as

stated above, is the fact, in an eminent degree, particu-

larly in the eastern provinces, in Pomerania, and in Bran-
denburg. In East Prussia there are, it is reckoned, 300
lakes, ofwhich theSpelding See is the largest, being 20 Bri-

tish miles in every direction : there are 160 in West Prus-

sia ; and no less than 630 in Brandenburg. The name of

Werder, as Marienwerder, which is of frequent occurrence,

particularly in West Prussia, signifies a drained marsh, or
land surrounded by water, which indicates that lakes were
more abundant in former times than at present. Lakes
are more or less common in every quarter of the kingdom ;

and the rivers, from the laziness of their currents, fre-

quently stagnate, and spread their waters so wide, often

many miles, that the space thus occupied may, with pro-

priety, be regarded as a lake. The estuaries of the Oder,
Vistula, and Memel, form large maritime sheets of water,

termed in German Huffs. Thus, at the mouth of the Me-
rnel is the Curisch Haff; at that of the Vistula Frisch
Ilaff (with another inland creek called the lake of Drau-
sen) as that of the Oder is the Grass HaR". This last is

thirty-six miles long, and from one to nine in breadth ; the

Curisch Haff is sixty miles in length, with a mean breadth

of ten miles, while the Frisch Haff is seventy miles in

length, with a breadth varying from three to ten. There
are otiier Haffs of an inferior size ; they are nearly all filled

with fresh water, as their supplies come from the land, and
their coimexion with the sea is by a very narrow outlet.

None of them is deep, but they are all navigaljle to ves-

sels of a greater or less size.

The climate of Prussia is not remarkably favourable;

for though considerably various in the several provinces, it

is in general moist, cold, and ungenial. This is occasioned
by the number of marshes, the extent of forests, and the

inundations of the rivers and of the sea, of which we have
already spoken. Rain is also very common, not only during

the winter, which, iu some places, lasts about eight montiis,
but even in autumn, sometimes making a dreadful devasta-
tion. In the eastern districts, and along the shores of the
Baltic, cold predominates to a degree unknown in the
same latitude of the Netherlands or of England, a circum-
stance which is accounted for by the reasons already
stated, and from the prevalence of easterly winds blowing
along the bleak surface of Russia. In the western and
middle provinces, the climate is uncommonly mild and
genial, and not inferior, if not superior, to what we enjoy
in Britain. The heat on the sandy plains of Brandenburg
is often quite intolerable ; and so great a variety is there in

the several subdivisions of the kingdom, that in some parts

summer seems to have arrived, when in others the inha-
bitants are experiencing all the rigour of severe winter.
There are no endemic diseases in any quarter of Piussia,
and inany instances of longevity occur; yet the climate is

not remarkable for great salubrity, the deaths averaging
3 in 69, or one male in 33, and one female in 36. In
England, it may be remarked, the proportion of deaths be-
tween 1810 and 1820 was 1 in 51, and the general propor-
tion is calculated as one in 45.

From former observations, some idea must already have
been formed of the soil. Though the kingdom is exempted
from the bleakness and unproductiveness occasioned by
iTiountains, a great part of it is far from being genial or
fertile. This results chiefly from the great tracts of heath
and sand which we have already mentioned, and partly

from the want of cultivation. Silesia, Posen, the neigh-
bourhood of Tilsit in East Prussia, and the provinces
bordering upon the Rhine, (though the first in its northern
parts partakes a good deal of the sandy features of Bran-
denburg,) are the most fertile, as well as the best cultivated,

producing grain of every description, culinary vegeta-

bles, fruits, and even grapes in considerable perfection.

Both indeed in the provinces just specified, and in other
portions of the kingdom, the soil is loamy, deep, and
extremely rich, and, if agriculture were cultivated with
much assiduity and judgment, is susceptilile of the highest
improvement. But agricult\u'e, though not entirely

neglected, is yet in its infancy. Farming can scarcely be
regarded as a distinct profession, as in Britain. Farms are
extremely small; the sum applied to agricultural purposes
very inconsiderable; and two-thirds of the farmers are at

the same time manufacturers, and realize a livelihood as

much in the latter capacity as in the former. The system,

of green-cropping, of fallow, and of rotation of crops, is

begiiming to be understood, and in some parts of the king-

dom is very generally practised. The quantity of land in

tillage in 1817 was 29,000,000 acres, exclusive of about

300,000 acres appropriated to garden culture and vine-

yards. The following is the average increase on the differ-

ent kinds of grain—which affords a pretty correct estimate

of the quality of the soil, or the degree of cultivation

which it undergoes. The average increase of Vv-heat is

6 to 1, of barley 5J to 1, of rye 4 to 1, and 4} to 1 of oats.

But though agriculture be a little deficient, Prussia raises

more corn than its consumption requires, and in favourable

years the value of the surplus exported has amounted to

2,000,000 florins, or 200,000/. sterling. Buck wheat is

more extensivelv grown than any other species of grain.

In speaking of the sandy soils of Brandenburg, Marshal
observes (and the remark is applicable to other districts,)

that " the inhabitants find that the only very ])rofital)le crop

upon these lands is buck wheat, which they sow in large

quantities, and they get a product which equals the best

soils applied to that grain. When a piece of land has

been more carefully managed than ordinary, it will yield a

good crop of rye ; but as to wheat or barley it is hardly to
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be seen." Flax is extensively cultivated, particularly in

Westphalia and Silesia, and after supplying the demand of

their own domestic manufactures, tlie growers annually

export about 22,000,000 of pounds. Hops, peas, beans,

tobacco, are also grown to a considerable extent, and form

no inconsiderable articles of export. Wood, which is so

abundant in the eastern provinces, is exported, but chiefly

that which grows in the vicinity of rivers, as land convey-

ance is both difficult and expensive. Coffee being a

favourite beverage, certain enterprising individuals, think-

ing that the large quantities of it imported tended to im-

poverish the nation, attempted, so far back as 1780, to find

a substitute for it on their own soil. Several plants were

tried. Succory was found the most suitable, and this plant

is in consequence cultivated to a great extent in every

quarter of the kingdom. It is not, hovvcvti-, used alone,

but is mixed with coffee, making a very wholesome and

delicious drink.

Cattle are raised in considerable numbers throughout

all the provinces. Sheep are also common; but the

country does not seem favourable for them, and their wool

is not only different in quality in the different districts, but

rone of it is good except in Silesia. The breed has of

late been much improved by the introduction of the IMerino

and Paduan rams, and the manufacturers are now supplied

at home with the same species of wool which was formerly

imported, particularly from Spain. Nor is the rearing of

horses neglected, though the breed has not hitherto been

brought to great perfection, as horses for the Prussian light

infantry are imported from the Ukraine, and those for the

heavy cavalry from Holstein. The marmot, a species of

castor, and the lynx, may be seen in the uncultivated pro-

vinces of the east; but the bear and the elk are unknown.
The level and marshy nature of the country is ex-

tremely unfavourable to the production of minerals. Iron

ore, which makes a considerable object of manufacture, is

found in many of the marshes; but little or nothing else

of a mineral description can be said to occur, except in the

mountainous districts of the Hartz, in Westphalia, and

the mountains in the south of Silesia. In these districts

there are mines of copper and lead; and there were for-

merly mines of gold and silver, but they are not now
v/rought, as the produce docs not defray the expense.

Chrysoprase, agates, jaspers, clear crystals of quartz, com-
monly called diamonds, calamine, cobalt, sulphur, saltpetre,

alum, and vitriol, are also found. Salt from brine springs

is common in some parts of Saxony. Coal occurs in

several parts, chiefly at Schweidniiz, in Lower Silesia, as

also in some parts of Saxony and Westphalia ; but as wood
is very abundant, and the conveyance of coal expensive,

the latter is not very extensively used as common fuel.

There are no mineral waters, if we except one at Warm-
brun, in the south of Silesia.

But Prussia, though not otherwise eminent for mineral

wealth, is possessed of one mineral production almost

peculiar to itself, namely, amber, a substance of great

value in ancient limes, but now sold in Prussia for a few

shillings the hundred weight. It is chiefly found on the

Samland shore of tlie Baltic, on a neck of land formed by
the Frisch Haff, extending 25 miles from Pillau to Pal-

maixen. It is thrown on the coast by the waves, or fished

like coral. It is also found in the interior of the kingdom,
particularly in Polish Prussia, at the depth of about 100

feet, imbedded in strata of coal, in lumps of various sizes,

some five pounds in weight, and is dug like the produce of

other mines. By friction amber becomes electric; and the

Greek name (jiAcxT-fov) has been applied to designate the

doctrines and philosophy of electricity. It is used to

make trinkets, scented powder, a spirituous acid, and a

Vol. XVI.—Part I.

fine oil used in varnishing, manufactures of it for these

purposes being established at Dantzick, Konigsburg, and

Stolpc, in Ponierania. It belongs to the crown, and being

let to farm, adds 8000/. to the royal revenue.

This country has attained considerable distinction in

several departments of manufactures, chiefly in that of

linen, the raw material of which is produced at home.
" The rendering I'russia as much as possible independent
of foreign countries, for various species of manufactures,"
says an able writer, " was a leading object in the domestic
policy of Frederick the Great. In order to accomplish
this, he loaded many foreign commodities with heavy
duties, and established monopolies in several branches of

commerce."—(Vide M'Culloch's Masay on the Reduction

of the J^ational Debt, page 107.) Thus one company had
tlie sole right of manufacturing and selling tobacco, another
were the sole importers of salt, while a third enjoyed an
extensive contract to supply Potsdam with wood. The
principle of restriction is radically objectionable; but it

not unfrequently, as in the present instance, promotes the
cultivation and success of some particular branches of
manufactures at home. The linen manufacture of Silesia,

famous for ages, increased prodigiously after that province
fell into the hands of Prussia, and partly perhaps in conse-
quence of the policy, though otherwise objectionable, of
Frederick. "The value of the linen," says the same
author, "exported in 1740, did not exceed three millions

of rixdollars, (about 500,000/. of English money.) In

1796, 26,456 looms, and 40,603 workmen, were employed
in this branch of industry, whose manufactured produce
was valued at 8,852,678 rixdollars, the exports amounting
to 6,748,029. The neutrality enjoyed by Prussia during a
great part of the late war was extremely favourable to this

manufacture; and in 1805, previous to the unfortunate
campaigns with the French, the value of the exported linen

had increased to between 16 and 20 millions of rixdollars."

(76. p. 108.) The disasters which Prussia experienced in

1806, and the subsequent hostilities in which she was
engaged, greatly retarded the progress of the manufacture
in question ; but, as she is now availing herself more than
ever of the advantages of peace, there is every reason to

conclude that, in this species of industry as well as in

others, she is making rapid improvement. For much
accurate and valuable information on this subject, the reader

may consult An Easay on the Reduction of the A'ational

Debt, by J. R. M'Culloch, Esq. section third, which con-

tains an elaborate and curious account of the progress of
manufactures throughout Europe since 1775.

But though the linen manufacture is cultivated chiefly

in Silesia, it also forms the staple manufacture in almost
every other quarter of the Prussian dominions. In the
provinces of I'osen and Westphalia, in particular, it is very
extensively cultivated. And the number of looms employed
in 1816 in the whole kingdom amounted to 207,870, being
fully three times the number used in Silesia at the same
period. The damask manufacture of Prussia is preferred

to all others, in tlie higher circles, in the whole of Europe.
The manufacture of broad cloth is also carried to a great

extent, particularly since the introduction of the Merino
and Paduan breed of sheep ; and the best kind of cloth is

said to rival that of France or of England, and is a!)out a

half cheaper than that of the latter. Cotton works, though
of recent introduction, have been established at Berlin,

Erfurt, Elbci fold, and various other parts of the kingdom.
This manufacture, however, is not destined to attain to

great distinction, as the raw material must be imported.
The Prussians also manufacture leather, earthen-ware,
glass, paper, tobc' co, starch, potash, vitriol, beer, brandy
distilled from the native grains, and inusic^, optical, and

A a



186 PRUSSIA.

mathematical instiiimcnts, with types, watches, and articles

of a similar description. Tlie want of coal is severely

felt, but what Mr. M'Culloch says in reference to Silesia is

applicable to the whole kini^dom. "The low wages of

labour, the great industry of the inhabitants, and the

cheapness of provisions, will ensure the prosperity of its

manufactures." The manufactures of Poland have been

promoted, in no mean degree, by French refue;ees, who,

after the revocation of the edict of Nantz, in 1685, sought

an asylum in Prussia, and by their skill and industry roused

the Prussians to exertion, and showed them their true

interests. The descendants of these refugees amount in

Brandenburg alone to about 10,000, who still remain a

separate people, and retain their original habits and princi-

ples.

The situation of Prussia in regard to the number of her

navigable rivers, and her various sea-ports on the Baltic,

give her many natural facilities for commerce. But in

opposition to these facilities, she labours under many dis-

advantages. The restrictions imposed by Frederick the

Great and his predecessors, which, though sometimes
beneficial in a rude country, where the people are strangers

to mercantile or manufacturing industry, are found to be

extremely pernicious in an inipioved country, have not yet

been entirely laid aside in Prussia. Duties are still levied

on goods imported into Prussia by the Rhine, and by the

Hanoverian government on goods imported by the rivers

that flow through their territories. And previously to 1818,

a tax was imposed on the transmission of commodities
from one province to another. The commerce of Prussia,

however, has flourished to no mean extent, notwithstanding

these disadvantages. But as she is possessed of no colo-

nies, and her sea-ports, though exceedingly numerous, are

not calculated to receive ships of a great draught of water,

her commerce can scarcely be said to extend beyond the

limits of Europe. The greater number of her exports

are conveyed in foreign ships, of which the British exceed

in number those of all other nations taken together. Linen
is the great export of Prussia, and is indeed of so high a

quality, and in such demand, that vast quantities of it arc

purchased in Holland, and sold there as if it were Dutch
manufacture. Timber is also a great and permanent
object of export, chiefly from the eastern provinces,

though Brandenburg, it has been calculated, exports

timber by the EIhe to the amount of one million of dollars.

Notwithstanding the backward state of agriculture, Prussia,

particularly the provinces wrested from Poland, exports

corn in considerable quantities. The other chief exports

are amber, wool, pitch, tar, potash, linseed, tobacco, horses,

cattle, and from some districts, fish. The list of imports

is as diversified as that of exports, including sugar, tea,

coffee, and other colonial products, wines, silks, fruit,

printed cottons, the finer kinds of hardware, furs, dye-

stuffs. The connexion of Prussia with Britain consists

chiefly in her sending thither corn, (when the British

ports are open,) and wood; and in her taking in return our
manufactures and colonial goods. INIemcl, in East Prussia,

is the largest commercial city. The other most frequented

ports are Danizick. Konigsburg, Elbing, Stettin, ^lagde-

burg, Colberg, Stoipe, Swinemunde.
' Of the several cities and towns of Prussia, (which are

extremely numerous,) an account may be found in this

work under tht-ir respective heads, to which we refer the

reader for information on this subject. At present \vc

shall merely give a list of the most important, with the

number of their inhabitants, and a reference to their situa-

tion.

Towns,
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.(comimoiily called Regiomontanua, from his being a native

of K()!iis;si)uri;) holds a liii^h rank among the tislronomcrs

of the loili and 16lh centuries. Wolff, a man of unrivalled

science, learning, and philosophy, was born at Breslau in

1679. Mendelsohn, a Jew, was one of the best supporters

of the religious principles and views of his brethren that

have yet appeared, and in general polemical divinity he

has few superiors. Wc may also mention Ran\lcr,

the poet; Nicolai, a writer of romances; Busching, the

geographer; SpaUling, Klaproth, Humboldt, Sec. Nor
must the nanie of Frederick the Great, King of Prussia,

be omitted; a prince who, though one of the most distin-

guished statesmen and generals of his day, is probably more
frequently quoted and spoken of as an author and as a

patron of literature, than in any other capacity. During
his long rei^n, he not only cultivated literature himself,

but exerted himself in promoting the advancement of it

among all ranks in his dominions. He established schools

in the various parts of the kingdom. Before his time,

indeed, schools were pretty general, but the subsistence

gained by the teachers was at best but small, and in most
cases precarious, so that some other profession was gene-

rally found combined with that of instructor. " This was
especially the case," says Mr. Adam, " in Upper Silesia.

Frederick therefore issued an ordinance, that a school

should be kept in every village, and that a competent sub-

sistence should be provided for the schoolmaster by the

joint contributions of the lord of the village, and of the
tenants themselves." Seminaries were instituted (at the

head of which was Felbiger, an Augustine monk) for the

proper instruction and discipline of those who were to be-

come teachers. With each of these seminaries are con-
nected schools where the young candidates for the pro-
fession of a teacher are obliged to attend to learn the

practice of the method, the theory of which they had
previously obtained at these seminaries themselves. No
young man can be admitted to teach without a recommen-
dation of his fitness for the office from one of these semi-
naries. " The school-lax," contiiiues Mr. Adam, " must
be paid by the lord and tenants without distinction of re-

ligion. The bo)s must all be sent to school from their

sixth to their thirteenth year, whether the parents

are able to pay the school-tax or not. For the poor, the

school money must be raised by collections. Every parent

or guardian, who neglects to send his child or pupil to

school, without sufficient cause, is obliged to pay a double

school tax, for which the guardian shall have no allowance.

Every curate must examine weekly the children of the

school in his parish." A general examination takes place

annually ; and a report on the condition of the schools, of

the talents and success of the teachers, on the state of the

buildings, and the attendance of the children, is transmit-

ted to government This is probably the most enliglUened
and effective system of national education to be found in

Europe. In addition to these village seminaries, there is

what are called burgher schools ; and larger institutions

still, termed gymnasiums, similar to the great schools or
colleges of Eton and Winchesttr in England. The number
of gymnasiums are 105, each containing from four to

twelve masters, and the pupils are divided into five or six

classes, and are taught the classics, mathematics, the

modern languages, drawing, and similar accomplishments.
There are various universities of eminence :— Berlin,
Konigsburg, Breslau, Halle, Frankfort on the Oder, Geiss-
walde, Bonn. There are also an almost infinite number
of other seminaries for instruction respectively in medicine,
surgery, midwifery, natural philosophy, the veterinary and
rnilitiry pri)fi;ssions, rural econo uy, &c. There are also

separate theological academies for the Catholics and the

different denominations of Protestants. The number of
books published in Prussia is great

; periodical liierature,

particularly newspapers, (no less than seventy-nine being
published weekly in 18 19) are also extremely tommon ;

and learning and intelligence are thus diffused throughout
every corner of the kingdom. In almost every city may
be lound museums, some of them large and valuable

—

and libraries, which are conducted on the most liberal
footing; every respectable per.son, even though a slran!;cr,

having it in his power to avail himself of the advantages
they can confer. The libraries of Berlin contain ."OOiOOO
volumes, those of Breslau 1000, those of Halle 50,000,
while those of the other cities arc seldom less than the
number last mentioned.
From what we have advanced respecting the liierature

and literary institutions of Prussia, it may be inferred that
the liberty of the press has been fully recognized. This,
indeed, is virtually the case in as great a dej^rec as in

Britain, except with regard to low cheap political wiitings,
which the censors of the press interdict. All books, it is

true, must be submitted to censors ere they can be publish-
ed ; but the inspection thus exercised is merely nominal,
with the exception just stated. The universities have an un-
limited right of printing, without a previous censurate ; and
there.are no restrictions on the importation of foreign works.
The provinces of which the Prussian dominions are com-

posed having, till lately, belonged to different countries, a

corresponding variety may be expected to obtain in the
language of these newly united territoiies. This union is

of too recent a date for the original difference between the
several provinces to be softened down, or to have formed
a universal standard dialect. And indeed centuries may
elapse ere this result be obtained, as may be inferred from
the analogous history of Wales, or the Highlands of Scot-
land, and various other places. The greater number of
the inhabitants being of German origin, the high and low
German is the predominant speech. The high German,
indeed, is the national language, as it is the dialect of the
court, and of the higher classes in socieiy, and that in-

variably used in lierary productions, in tiie churches, and
in the courts nf law. The French refugees, particularly
those who sought an asylum in Prussia afier the revocation
of the edict of Names, (168 5) so confused the German and
French tongues, that their descendantsnow speak a dialect
peculiar to themselves, and formed by the union and amal-
gamation of the two languages in question. In the pro-
vinces wrested from Poland, the language of that country
is carefully cherished as a relict and a memorial of its

former independence. In Silesia, the German is gaining
ground, though in the mountainous dislricts, and in the
tracks bordering on Poland, the ancient dialect of the
country, wliich seemed to hold a middle rank between the
Bohemian and the Polish, is still preserved. Some de-
scendants of the aboriginal inhabitants of Prussia, like the
Poles, retain their original Sclavonic dialect; and in the
most easterly parts of the kingdom about 50,000 people
have a peculiar language of their own.

The manners of the people are as various as their lan-

guage, and from the same cause. The character of the
original Prussians is dull and heavy, approaching some-
what to the jjhlegmatical features of the Dutch. Frederick
the Great, uho showed a decided taste for French manners,
as well as French literature, imparteil a tinge of content-

ment and vivacity to his sul>jecls which is still retained.

The (icrman character prevails—which consists in in-

dustry, activity, a regard to good morals, a reverence for
religion, bravery, patriotism, inquisitiveness, a thirst for

knowledge, hospitality, attachment to their chiefs, and
loyalty to their sovereign. Tiie Prussians are inclined t'l
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emigration, particularly the inhabitants of the German
provinces ; and except the British and Irish, they formed

the largest proportion of emi;^ranis in the New World.

They are credulous, superstiiious, proud of antiquity of

family, and cherish the traditions and peculiar customs of

their native country wilh uncommon eagerness and affec-

tion. They are, as in other countries, divided into classes.

The high nobility, amounting to above 50 families, are

those princes who were formerly petty sovereigns on their

own estates. The lower nobility, above 200,000 families,

enjoy preferable claims to certain oflices in the army, the

state, and the church. This division, however, into high

and lower nobility, is merely nominal and practical, not

recognized by law : and the exclusive privileges which

they both long possessed have been gradually contracted,

and they now enjoy few distinctions separate from the

superior classes of society. The other classes are the

burghers, or citizens, and the bauers, or peasants. The
latter were, till lately, slaves acUcriftti glcbae, as in various

other parts of Europe ; and having no direct interest in

the commercial and political welfare of the nation, had very

little spur to industry and patriotism, in neither of which,

however, were they deficient. Their condition has been

gradually ameliorated ; and by the liberality of the present

monarch (in September 1811) the last vestiges of their

thraldom have entirely disappeared. They are allowed

not only to purchase land and become proprietors, a benefit

of which they are rapidly availing themselves, but, as in

Britain, a Prussian, however ignoble his birth, may, by

talents, energy, and integrity, elevate himself to the highest

situations either in the state, the church, or the army.

The present revenue of Prussia is estimated at seven

millions and a half sterling, more than double what it was

during the reign of Frederick the Great, and considering

the population and the circumstances of the kingdom, is

as great in proportion as the /30,000,000 now levied in

France. This revenue is derived from taxes on the land,

on persons, on patents and licenses, on stamped papev, and

on a custom-duty on foreign productions. In those pro-

vinces lately obtained from the French empire, the same
taxes continued to be levied that were paid to their former

government. But nearly a third of the whole revenue is

obtained from the royal domains, and other departments,

namely, mines, game, coinage, posting, overall which the

king exercises an hereditary right or royalty.

But though the king's official income be so great, there

is no court in Europe less extravagant than that of Prussia,

and the present sovereign pays, it possible, less attention

to external splendour, or personal gratification, than any

of his predecessors ; and the revenue arising, as stated

above, from the royal domains, is devoted principally to

the service of the state, the expense of the royal household

not exceeding the comparatively trifling sum of /200,000

annually.

The following list, which shows the revenue produced

in each province, calculated in gulden, (equal to about

two shillings British,) exhibits also their relative resources

and opulence.

13,500,000
io,4ir,ouo

y,uuo,ooo

8,670,000

8,413,100
8,100,000
7,000,v00

3,750,000
S,1'JO,UOO

Silesia,

Saxony,
Brandenburg,
JuUers, Cleves, Berg,
Westphalia,
East Prussia,

Lower Khine,

West Prussia,

Posen,
Fomerania, 3,000,000

74,968,000 Gulden,
or

7,520,000 Sterling

The Prussian monarchs, though they have uniformly

kept a strong n)ilitary force, have been distinguished for

economy in the management of the revenue. The fathei

of Frederick the Great, with a revenue of only /1,200,000,

left at his death, which took place in 1740, a well-replen-

ished treasury, and a standing army of 75,000 men. And
r^rederick the Great himself, notwithstanding his expen-
sive wars, and the extensive national improvements which
he effected, at his death, in 1785, left /7,000,000 in cash.

This sum the improvident habits of his successor not only

soon dispelled, but he accumulated considerable debt. The
present king, on his accession, (1797) used every method
to redeem the debt which his father had bequeathed to

him; and would, ere now, have been successful, had it

not been for the rupture of 1806 with Bonaparte, and the

subsequent hostilities in which he was engaged, and which
the battle of Waterloo (1815) brought to a happy and
splendid termination. The debt of Prussia is calculated

to be about /26,000,000, part of which (6,000,000,) is a

loan from Britain. Of the currency of Prussia, about a

seventh part formerly consisted of paper money, which
has of late nearly disappeared, almost every thing being

transacted by gold and silver coin.

The government of Prussia is more of a military de-

scription than perhaps any other on the continent. This
ol)ject has been uniformly the policy of the successive

sovereigns; and at this moment, in a time of profound

peace, the support of the military establishment requires

more than the half of the whole revenue of the kingdom.
The bravery and superior discipline of the Prussian army
were celebrated even before the time of the great F'rede-

rick, under whose reign it attained lo a degree of perfec-

tion in these respects altogether unrivalled. Flis present

majesty, in regard to the army, is distinguished by the

same spirit and views which animated his predecessors.

During the late war, the number of Prussian troops ex-

ceeded 200,000 men, who, though not always victorious,

exhibited on various occasions, particularly on the field of
Waterloo, a display of military skill, and an ardour of

bravery, that gained them the admiration of the world.

The present number of troops on the peace establishment

is about 160,000, exclusive of two species of militia, de-

nominated the Landwehr and the Landsturni—the former,

which consists of men between twenty-five and forty years

of age, is exercised but one day in the year in time of
peace, but in war it becomes a disposable force, liable to

be marched wherever its services may seem necessary;

the latter, which consists of all males above forty years of

age capable of bearing arms, is called out only on occa-

sions of emergency ; and then its duty is merely domestic,

in maintaining internal tranquillity. The regular army is

levied by a conscription, compelling every young man,
when twenty years of age, lo serve for a limited time.

Almost all the males of the kingdom, it is thus evident,

are either in the army, or are liable to be called out in cases

of danger or alarm ; a state of preparation wl-.ich the long

and open frontier of the kingdom probably renders neces-

sary, particularly as it is environed by the great military

powers of Russia, Austria, and France. There are, as

stated under the head of literary institutions, good military

schools in different parts of the kingdom, particularly at

Berlin, Konigsbuig, Breslau, and Stolpe, in Pomerania.
The acquisition of Danlzick, and other ports on the

shores of the Baltic, may perhaps in time render Prussia

a maritime power: but at present she has no navy, all her

attention and pride having hitherto bi;en placed in her land

forces. The greatest portion of the kingdom forms a part

of the Germanic Confederation, and maintains a stipulated

number of troops, (79,234, in time of war,) for its defence.

The government) as hinted above, is a military despo-
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tismj and though, like all norihei'n nations, it once pos-

sessed a represenlative body, under the name of States,

yet this body has been long unknown, the people having
no voice or influence in any of the affairs of the nation.

In some particular provinces, indeed, the States exist as

in ancient times; but they seldom assemble, and they en-

joy no legislative or executive authority, scarcely even
dare make representations to the monarch ; their authority

and inquiry being confined exclusively to the regulation

and management of the debts and expenses of their respec-

tive districts. The people have of late, however, been
awakened to a number of abuses, and to tlie necessity of

electing a representative body, as in former times. The
expectation of this reform is said to have inspiied them
with the spirit and patriotism which they displayed in the

late memorable conflict with France. These txpeclatioiis,

however, whatever hopes may have been lield out, have
rot yet been adequately fulfilled, though the king has
made considerable improvements in the executive branch
of the government. The crown is hereditary in the family
of the present reigning monarch, descending to the oldest

branch, whether male or female. The age of majority is

twenty-one. The present family are Calvinists; but as
there is no national religion, there is no legal religion pre-
scribed to the king. 'I'lie whole executive and legislative

power is vested in the king, without responsibility or con-
trol. There is a council of state, to which nominally the
administration is entrusted, consisting of memhers of the

royal family, and cf the ministers of foreign aflairs, of the

finances, of justice, of public instruction, of trade, of the

public debt, of police, and of war. But the president of

this council, to whom the heads of the different depart-

ments are responsible, and make weekly returns, is di-

rected solely by the king, by whom he is nominated, and
is uncontrollable by his colleagues. There are also pro-

vincial councils for the transaction of public business;

namely, the superintendence of the police, the regulation

of trafllc, the collection of taxes, the administration of the

laws, &c. ; at the head of each council there being a pre-

sident, who serves as a medium, or connecting link, be-

tween the provinces and the sovereign. The affairs of the

government, in all its departments, are managed with the

strictest regard to economy, insomuch that, piobably with

the exception of the United States, it scarcely finds a pa-

rallel in the world.

The present code of laws was originally formed by
Frederick the Great upon the ancient customs and usages
of the people, but not reduced to a rei^ular and complete
system till the time of his successor. There are courts of
every gradation of dignity and authority ; and the whole
system is extremely simple, expeditious, and economical.
Feudal or baronial jurisdiction is either entirely abolish-

ed, or contracted witliin very narrow limits. The nomi-
nation of the judges of the lower courts, which resemble
our justice-ol-pcace courts, is vested either in the king,

in the ecclesiastical dit^nilaries of the district, or, in those
))!accsobtaini d from Germany, by the mediatised princes.*

The decision of these com ts, except in very petty and un-
important cases, is not final. The sccoiul stage of juris-

diction is the Oberlaiidcsgericliteii, which are eslablislied

in each government, and to which appeals from the lower
courts are made, and the final appeal is to the High Col-
lege of Justice in Berlin. The police is under separate
jurisdictiuns, whose influence is extensive and various to
a degree unknown in Britain. The police courts, for ex-
ample, not only perform most vigilantly the duties which
in this country are peculiar to them, but they also have
the superintendence of the examination of those who wish
license to enter the medical profession, take cognizance
of the assurance offices against losses by fire, and of the en-
gines and other impleuients for preventing fires from ex-
tending. With all this diversity of interests, however,
the police department is managed with much mildness and
efficiency, greater attention being paid to the prevention
than the punishment of crime. In the cities are Boards,
under whose superintendence, buildings, sewers, the sup-
plies of water and of food, are placed. The affairs of the
church are managed by provincial consistories. Commer-
cial affairs are under the direction and control of a board
of merchants, in several of the large cities, particularly
Breslau, Konigsburg, and Swineniunde in Pomerania.
The royal aims of Prussia are representative, and em-

blematical of the different provinces of which the kingdom
is composed. Thus, for Ducal Prussia, argent, an eagle
displayed sable, crowned or ; for Brandenburgh, argent,
an eagle displayed, gules, with semi circular wreatlis.

—

There are various orders of knighthood of which the most
important are the following: " The Order of Generosilv,"
instituted by Frprlerirk, elector of Brandenburgh, ihc first

king of Prussia, in 1685. The motto is " La Generositc."
The same prince on the day of his coronation at Konigs-
burg, in 1701, instituted the " Order of the Black Eagle,"
with the motto " Suuni cuique." The king is always
grand-master; the number of knights, exclusive of the
members of the royal family, is limited to thirty; and all

admitted into this order, with the exception of foreign
princes, must previously be members of the " Order of
Generosity." Frederick the Great founded three orders,
namely, the " Order of Merit," in 1740; the "Orderof St.

Stephen," in 1754; and the " Order of St. John," in 1756.
The " Order of Merit" is the most celebrated, and was
instituted with the express design of rewarding meritorious
indiv, duals in arms, in literature, or in science, without
regard to birth, religion, rank, or country. " Pour le

Merite" is the simple but appropriate motto.

It may not be improper to mention in this place, that

few countries in Europe are more destitute of antiquities

than Prussia. Nor can such be expected to exist in a
country where the arts and sciences were totally unknown
till a comparatively recent period ; and where neither the
Romans nor any civilized people ever penetrated to leave

behind them monuments of their ingenuity and skill.

There are, however, some Sclavonic idols, cast in brass
;

some pieces of coin as old as the twelfth century; and re-

mains of castics and churches, of considerable elegance and
magnificence. Bcilin, Konigsburg, and Duiiizick, (;hc

last particularly, from iis great an;i(|uity,) contain many
s])ccimens of ancient architecture, which would do honour
to Britain or to France.

The original inhabitants of Prussia were the Slavi or

* The appellation medialised is applied to those German princes who, by the terni.s of the Confi;clei-.ition of the liliine, (1S06) confirmed
by the Congress of Vienna, (1!U4 and 1815) were re.liiCL-J from the rank ofpcltv sovereii^ns to that of nobles, and were declared to hold
no longer imniecliatcly of the Kmpcror, (originally of Germany, but since 1806 of Austria,) whose power was at the same time confined

to his hereditary stales. 'The number of the mediatised princes amounts toeii^'litv ; and lliey, together with the various sovereigns lo wtiom
they belong, and among whom Germany has been parcelled, are now formed into a federative body, denominated llie Germanic Confede-
ration, governed by a diet. Tlic original number of votes were sixty-nine, of which l^russia had four ; but as this put the smaller states

nearly on a footing with the l.irger, seventeen have lately been fixed as the number of votes, ft thus evident that the petty states have
in a great degree merged into the larger. So much indeed is this the case, tliat the influence of Prussia extends over nearly a half of the
Confederation, and that of .\ustria over the other, 'fhe military (iirce of this body is fixed during peace at 120,000 men ; but in time of
war it is to amcunl to JOl.OOO, (making one to a hundred of the whole population,) of whom Prussia contributes 79,234, and Austria

94,822, leaving 126,944 to be supphed by Uuuover and the remaining states.
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Sarmatae, in the easl and nonhcasf ; llie Vandals on the

shores of the Bal ic, or the north of Ponierania, and the

Siievi in the remainder of the kingdom. (Vide Murray's

History of Ettroftcan Languages, § Sucvi et Sarmaticue.')

These people, parlicularly the first, have been represented

as extremely savage and barbarous, insomuch that they

used to drink the blood of the lower animals ; were igno-

rant of the art of constructing huts, and lived in caves or

under the shade of trees. Such rude tribes cannot be ex-

pected to afford materials for history ; and hence little

certain is known respecting them till the thirteenth cen-

tury, when the territories which they occupied were wrest-

ed from them by the knights of the Teutonic order. This
celebrated fraternity must be known to every reader. The
Germans, after the death of Barharossa, behaved with

so much bravery in the Holy Land, that Henry, King
of Jerusalem, the patriarch, and other princes, rewarded

their valour by conferring on them certain privileges.

The order in question was thus instituted. The persons

belonging to it were originally called the knights of St.

George; they afterwards were denominated Equites Ma-
riani, or Knights of St. Mary. In 1 190, they elected Henry
Walpol their first grand-master, a German, who had dis-

tinguished himself for wisdom and bravery ; and in the sub-

sequent year the Pope (Celestine HI.) confirmed to them the

privdeges they already enjoyed, and conferred on them the

title of Knights of the Teutonic Order; an appellation by
which they afterwards became so famous, and which they

obtained from the name by which Germany, their native

country, was called. Having, by cloii.niuiis and other

means, become opulent, and, consequently, powerful, and

having been expelled, with the other Christians, from the

Holy Land by Saladin, they were first introduced (122")

into the territories which we are considering by Conrade,

Duke of ISIasovia, who, in opposing the pretensions of liis

uncle Boleslaus V. to the throne of Poland, availed himself

of their assistance in the attempt. Conrade being unsuc-

cessful, and peace being restored, the Teutonic Knights

had the province of Culm assigned them. But they were

of too ambitious and warlike a character either to remain
long in peace, or to be contented with the limited territory

which had been given them. No soonerindeed was peace

concluded with Boleslaus, than they began to extend their

dominions over the neighbouring districts, towards the

north, and ere long obtained possession of Dantzick; a

city even then of importance, and the inhabitants of which
they butchered In the most cruel and savage manner.
The cruelty thus shown so terrified the neighbouring
cities and provinces, that they, without almost any ex-

ception, tamely submitted to their ruthless invaders. The
increasing power, and the unrelenting tyranny of the

Knights, awakened the fears and the displeasure of the

church ; and, accordingly, they were commanded by the
Pope to renounce their conquests. They were now, how-
ever, become too powerful to yield even to this high
authority, and submitted to be excommunicated rather
than profess obedience, and resign the extensive acqui-
sitions they had acquired. But the Pope was not the only
enemy ihey had to encounter. Uladislaus, King of Poland,
marched against them; and his armies were found to be
more formidable than the anathemas of the see of Rome.
After a bloody and desperate engagement, they suffered a
compleie defeat, though they were reinforced by the forces
of the Dukes of Masovia and Brandenburg; the latter

being involved in these hostilities, as he had presumed to

sell the right of certain lands to the Teutonic Knights.
Had Uladislaus availed himself of the advantages this
victory afforded him, he might have exterminated his
enemies, and delivered that quarter of Europe from a class

of men, who, for nearly three centuries, involved it In

slaughter and blood, and who seemed to sacrifice every
worthy principle to their own ambition and aggrandize-

ment. But, instead of pushing his advantages, he con-

cluded a peace with them, under the mediation of the

kings of Bohemia and Hungary. The Knights, however,
were not of a character to keep a treaty of peace long
inviolate, however fair and desirable its conditions might
be. In a few months, they not only refused to evacuate
Pomerania, according to their stipulations, but endeavoured
to extend their usurpations in all directions. The Polish

monarch, forced to march against them a secop.d time,

gained so decisive a victory, that 4000 Knights were slain

on the field of battle, and 30,000 auxiliaries either killed

or taken prisoners. Uladislaus was still influenced by the

same feelings with regard to the Knights as formerly, and,

instead of extirpating them, he granted them peace, on
the condition of the provinces which occasioned the war
being ceded to him. Hostilities a third lime broke out
between Poland and the Knights; but through the good
conduct and bravery of Plavven, their grand-master, an
advantageous peace was again granted them. The Knights,

notwithstanding the long series of wars in which they had

been engaged with Poland, and the resistance made by the

native tribes whom they atiacked, were now (in addition

to Culm, their first territory) in possession of Samogitia,

Masovia, Silesia, and Pomerania, and the provinces now
denominated East and West Prussia. The original inha-

bitants of these countries were, of course, superseded by
Germans, who, in a great degree, introduced new customs,

new laws, and a new language. But the power of the

Teutonic Knights was not always to continue. In the

fifteenth century, after a series of discomfitures, they were
completely subdued by Casimir IV. and obliged to sur-

render the territories of Culm, Pomerania, and other

places to the Poles, on the condition that they should
retain Prussia, (now East Prussia,) and that the grand-
master of their order should have a seat in the Polish

senate, and take an oath of allegiance and fidelity to

Casimir and the republic. These conditions were too

severe to be easily acquiesced in by this turbulent and
enterprising people; and, accordingly, they endeavouied,

though unsuccessfully, to throw off their vassalage to

Poland. The last grand-master of the order was Albert,

elector of Brandenburg, and nephew to Sigisnuuul I. King
of Polarid. He was elected to this dignity in the" hope
that, by his affinity to Sigismund, he might obtain the

restoration of parts of the territories forfeited to Poland,

and might accomplish the removal of the vassalage they

now were obliged to pay to that power. But these hopes
were completely frustrated. Albert, in the first place,

instead of using interest with his vmcle for the restitution

of the lost privileges of the Teutonic Knights, refused to

do him homage, and endeavoured not merely to throw off

his allegiance, but to recover, by force of arms, the pro-

vinces which his predecessors had surrendered to Poland.

In the exhausted and dispirited slate in which this order

was then placed, the result of so imprudent an attempt

may easily be conjectured. Albert was defeated at every

step of his enterprise, and was at length compelled to

resign the office and dignity of grand-master; in return

for which, however, Sigismund conferred on him the title

of Duke, and the province he had enjoyed as grand-

master. Previously to this change of title and of rank,

he had to consent to lay aside the habit and the tenets of

the order over which he presided, to embrace Lutheranism.

and to consent to hold his dominions as a fief of Poland.

The title and possessions were to descend (on the same
conditions as those by which he held them) to his heir?.
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male, and upon failure of his direct lineage, to revert to

liis brother or his male issue. This event took place in

1531, ncailv three centuries after the time the Teutonic

Knights olnaintd the grant of the territory of Culm.
Albert, now interested in expelling this fraternity from his

dominion^, did not rest till he had accomplished this

object. The Knights transferred their chapter to Marien-

dal in Franconia ; and though once so powerful and so

celebiated, they gradually sunk into an obscure and unim-
portant people; and at this day little more than their

name now remains.
Albert being descended of the house of Brandenburg,

and being the founder of a dynasty which has now attained

to such eminence, it may not be improper to turn back

and give a brief account of the family to which he be-

longed, and of which the present soveieign of I'ru&sia is

the representative. This family, (Hohen Zollern,) which
is one of the oldest in Europe, had its origin in the south-

west of Germany. From the earliest periods, they pos-

sessed a petty principality in Suabia, and occasionally held

the office of burg-grave, or governor of the castle of

Nuremburg. They seem, even in that rude age, to have

been distinguished for prudence, economy, and a well-

regulated desire of improving their hereditary importance.

They found means to render the office of burg-grave here-

ditary in their family; in 1248, they obtained the princi-

palities of Bayreuth and Anspach, in Franconia; and, in

1415, Frederick, burg-grave of Nuremburg, purchased
the niargraviate of Brandenburg, for the sum of 400,000

ducats.* Frederick was now raised to the dignity of

elector, and arch-chamberlain of the holy Roman empire;
and the purchase of Brandenburg was, two years after it

was made, sanctioned and confirmed to him and his family

at the diet of Constance. But he was not possessed of

the full extent of Brandenburg; the New Mark being in

the hand's of the Teutonic Knights.f Frederick, instead

of adhering to the feudal practice of leaving his whole
possessions to his oldest son, at the expense of his other

children, divided his territories among.his children, nearly

in an equal degree. The spirit of the feudal times was
soon, however, resorted to; and in 1473, it was agreed
that the electorate of Brandenburg should from that date

remain undivided, and should descend to the nearest heir

male. Frederick was succeeded as elector by his second

son of the same name ; the oldest having been disinherited

because he had applied himself loo ardently in endeavour-

ing to find out the philosopher's stone. Frederick, the

second elector, was a man of uncommon merit, prudence,

and equity. He refused, for example, the crown of Poland,

when offered him by the people, because, as he conceived

Casimir, son of the late king, to have a prior claim, he

declared he would not accept of it unless that ijrince

refused it. This generosity was not without its advan-

tages. The states of Lower Lusatia, admiring his conduct,

made to him a voluntary surrender of their country.

Lusatia, however, being a fief of Bohemia, war was imme-
diately declared to recover it. This attempt was not

entirely successful, for though the Bohemian king le-

covered Lusatia, he was obliged, by a treaty concluded in

1462, to yield the perpetual sovereignty of other states to

the elector. Frederick havmg thus augmented his do-

minions, and having purchased the New Mark from the

Teutonic Knights for 100,000 florins, he resigned his
crown to his sou Albert, of whom we have already spoken,
as grand-master of the Teutonic order.

And .Mbert, in many respects, was not unworthy of
being elevated to so eminent an ofTicc among this warlike
and brave people. His name stood as high as that of any
monarch in Europe. He had routed and taken prisoner
Louis, duke of Bavaria. He had gained no fewer than
eight battles against the Nuremburgers. At the siege of
Grcifenburg he had performed prodigies of valour, having
leaped from the walls into the town, and defended himseif
till his men forced the gales and came to his assistance.
He had also, it seems, gained the prize at seventeen tour-
naments; and so high and indisputable were his merits,
that the en\peror entrusted to him almost the whole direc-
tion of the empire- It was a person thus distinguished
that the Teutonic Knights raised to the digniiy of grand-
master of their order. Notwithstanding, however, all the
confidence they showed towaids him, he disappointed their

hopes, and did not in any sense sustain the high character
he had before acc|uired. The result has alieady been
mentioned. The interests of the order were betrayed and
destroyed; and having become protestant, and promised
allegiance to Poland, he obtained the title of Duke, and
the sovereignty of Prussia, for himself and descendants.

The Prussian annals are barren and uninteresting for a
considerable time after this date. John Sigismund, elector

of Brandenburg, who mariied Anne, daughter of Albert,

duke of Prussia, died in 1619, and was succeeded by his

son Frederick William. It was during this reign hos-

tilities commenced between the Catholics and Protestants,

which is commonly called the tliirtij years' war. George
AVilliam acted a very weak and fluctuating part, and
though a protestant, would not have hesitated to sacrifice

his principles, and abandon the cause which he had
espoused, had it more thoroughly promoted his safety, or

secured his aggrandizement. He was succeeded on his

death, in 1640, by his son Frederick William, usually

denominated the Great; a prince of great decision of cha-

racter, of great miliiary talents, and eminent jjcrsonal

bravery; and, though only twenty years of age on his

accession, began to repair the losses and destruction

occasioned by the wars in which his father had been en-

gaged. He concluded a treaty of peace with Gustavus
Adolphus, of Sweden, who agreed to evacuate the terri-

tories of Prussia which he had seized upon. By treaties

also made with the Hessians and Dutch, he added con-

siderably to the extent of his dominions ; and, in the

meanwhile, continued to adhere steadfastly to the Pro-

testant cause. The powers of Europe, however, v.ished

to bring to a termination a war which had raged so long

with the most unrelenting severity, and which was ex-

hausting the resources of their several dominions, without

acquiring them any solid advantage in return. A treaty

was, therefore, concluded in 1647, commonly called the

peace of Westphalia, by which, among other arrangements,

the bishoprics of Mindcn, llalberstadt, Magdeburg, and

Camin, and the lonlships of Ilochenstein and Richcnstein

were ceded to the Duke of Prussia. Prussia, however,

was not destined to ri n.ain long at peace. The Swedes

having invaded Poinerania, part of which had been assign-

ed to Prussia by the treaty of Westphalia, Frederick

* The margraviate of Brandenburg was founded in 927, by the emperor Henry I and vv.is first conferred on Sig'efroy, his brother-in-

law. From its institution till, as mentioned above, it las purchased by Alljert, burg-gruve of Nuremburg, no fewer lli:in eight difTcrent

famdies successively held the office of margrave of liraiideiibarg. I'lie margraves of Bramieiiburg, after the year UOO, enjo\cd the

digniiy and title of elector and duke.

t It ma)- not be improper to stale, that Brandenburg is subdivided into New Mai-k, Old Mark or Alte Mark, Middle Mark and Uckcr
Mark.
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William mardiecl (o oppose them ; defeated them with

great slaugliler, and uUiiDatcIy carried his victorious arms

into Sweden, %vhere the enemy experienced several si;,mal

defeats, and might have been almost extirpated, had an

interposition not been made in their favour by the cele-

brated generals of France, Turenne and Conde. Peace

was in consequence agreed upon by the contending parties

;

composed of the tallest men he could find in his ow.n

dominions, and he did not scruple to violate national faitli

in picking up tlie subjects of other stales to answer his

purpose; a circumstance which was more than once the

occasion of altercations, and almost of hostilities. Before

his death the Prussian army was not only one of the most
numerous, but the best disciplined and accoutred of any

\Villiam, who passed the remainder of his days in tran-

quillity, and in promoting the best interests of his domini-

ons. Few sovereigns ever attained to greater celebrity,

oc enjoyed more deeply the affections of their subjects,

and the respect of foreign countries. An embassy was

Sent him by the Cham of the Tartars, craving his alliance.

The Protestants, wlio, in 15S5, fied from France, took

and it was stipulated, that the Duke of Prussia should in Europe. This object he kept steadily in view, both

possess the customs in all the ports of Further Pomerania, from the inherent taste and tendency of his mind, and

with the cities of Camin, Gortz, Greifenburg, and Wilden- from the necessity of maintaining an altitude of prepara-

bruck. Wiih this treaty, which was called the peace of tion and of readiness to keep the house of Austria in awe,

St. Germains, terminated the military career of Frederick which was now regarded as the natural enemy and rival of

Prussia. During Frederick William's lime, though some
misunderstanding took place, war never was declared be-

tween these powers; but from the state in which he left

his army, and from the funds he accumulated, he put it in

the power of his son to perform exploits not surpassed in

number and in brilliancy in modern times.

His son, Frederick II.* commonly and deservedly styled

refuse, as we formerly mentioned, in Brandenburg, where the Great, came to the throne in 1740. His mother was

they^were received with affection and kindness. The Sophia, daughter of George I. king of Great Britain. He
duke died in 1688, carrying to the grave ihe love and was born on the 24th of January, 1712; and was entrusted

regret of his sulijccts. Prussia, before his time, was held in his infancy to the care of Madame de Rocoule, who
as a fief of the Polish monarchs; but, in 1656, he com- spoke only in French ; a circumstance that has been re-

pelled the king of Poland to declare it an independent garded as the origin of his uncommon taste for that Ian-

state. The great Puffendorf thought the life of this duke guage, and his dislike of the German, his native tongue,

a subject not unworthy of his pen; and Frederick the As he advanced in years he was put under more accom-

Great, in his Memoirs of the House of Brandenburg, plished tutors, to whose instructions he unifortsily paid

regards him as the chief founder of the power of that the most marked attention ; but as his father's object was

family. *° inspire him with a love of military glory, and to teach

His son Frederick, who succeeded him, finding himself him the art of war in all its departments, he made at first

possessed of extensive dominions, and of no inconsiderable but comparatively little progress in science and literature,

influence among the nations of Europe, and being besides And, indeed, though a man of uncommon genius, and of

fond of show and splendour, aspired to the regal dignity, very general attainments, his erudition was at best but
limited, being acquainted, for instance, with the classical

writers of antiquity chiefly through the medium of French
translations. The branches in which he excelled were iha

belles letlres and moral science. He was also an adept in

music, and passionately fond of it; an accomplishment
which his father seems to have reckoned incompatible

with the profession of a soldier, as he strictly forbade him
to [jraciisc it—a restriction which was the chief cause of

For this purpose, he used every means to insinuate him
self into the favour of the emperor, and at the suggestion

of William HI. king of Britain, joined with the emperor

in an alliance against France. The object of his ambition

was at length obtained on terms sufficiently liberal and

lionourable, and he was crowned king at Konigsburg in

January, 1701, under the nanicof FrcJciick 1. the cmijcror

himself placing the crown on his head. Some of the

terms on which this dignity was acquired were, 1st, That that misunderstanding which obtained between them for

Frederick should not separate from the empire those por- several years previously lo the death of Frederick William.

tions of his dominions which had formerly been dependent In consequence of this misunderstanding, he retired to the

on it ; 2d, That in the emperor's presence he should not castle of Rheinsberg, where he devoted his time to study,

experience any marks of honour superior to those he had to the most refined and elegant amusements, and to the

before enjoyed ; but that his ministers at Vienna should be society and conversation of the learned from almost every

treated with the same distinction as those of other crowned country. When he ascended the throne in 1740, he was
heads; 3d, Tliat Frederick should maintain at his own welcomed by the unanimous acclamations of his subjects,

expense 6000 men in Italy, in case the emperor should be who entertained hopes of his future greatness and celebrity,

obliged to make war on account of the claim of the house which were not disappointed. Under the article Frederick
of Bourbon to the throne of Spain, and that these troops HI. in this work, we have given a full and minute

should be continued there while the war lasted. Such account of the military achievements of this distinguish-

were the most important of the terms on which Prussia ed monarch; and referring our readers to that article

was erected into a kingdom. Frederick showed himself for farther information on this subject, we shall at pre-

not unworthy of the honours he attained. He was a sent state, in the most cursory and brief manner, only

pacific and patriotic prince, and exerted himself to improve the most important transactions of his reign. In ac-

the internal advantages, and lo secure the stability of his cordance with the uniform policy of his family, the

possessions. He was succeeded, in 1713, by his son early and great object of his life was to increase his

F'rederick William, sometimes called Frederic II. a great dominions; and the first step he took in the accomplish-

stalesman, and with dispositions decidedly military, though menl of his wishes, wps the invasion of Silesia on the death

he never was engaged in actual hostilities. He devoted of the emperor of Germany. Disregaiding the Pragmatic
..^himself, however, to the augmentation of his army, already Sanction, by which all the powers of Europe had engaeed
' great, and to the discipline of the troops. The army was to secure the emperor's hereditary claims to his eldest

• This monarch is more properly designated Frederick II. than Frederick III. as in the regnal genealogy the name of Frederick alone

is regarded as distinct from Frederick William. In this case, the fatlier of Frederick the Great is denominated Frederick William I. and
not Frederick II.
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daughter, the Arclidiichcss Maria Tlicrcsa, he took pos-

session of Silesia with an army of 30,000 men. And after

reducing several cities, and defeating the Aiistrians at

Molwitz, he entered Bieslau the capital, and received the

homage of the Silesians.*

This invasion of Silesia, though it could not be prevented,

was not to be forgiven, and was one of the great causes of

the hostility in which his future life was spent. At one

time he entered the Austrian dominions, carrying devasta-

tion and victory along with him wherever he advanced.

At another, his own territories were invaded, and even his

capital was more than once in the hands of his enemies.

And at one period, when Austria, France, Russia, Poland,

and Saxony, had formed a coalition against him ; when at

length the king of Sweden, his relation and ally, formed

a junction with his enemies ; when he had lost his favourite

brother, and some of his bravest generals; \,'hen Memel
had fallen into the hands of the Russians ; when the French
had seized the electorate of Hanover, (the hereditary

dominions of his ally, the king of Great Britain,) and the

Austrians were ravaging Silesia, and had obtained posses-

sion of his capital—in such desperate circumstances,

courage and hope seemed to have forsaken him, and he

even meditated self-murder—which, however, he was
prevented from committing, by the affectionate and spirited

remonstrances of the Marquis d'Argens, his most intimate

favourite and friend. He was roused fiom despair; he

•was animated to farther efforts ; and by his own personal

abilities—the rapidity and wisdom of his movements

—

the courage and the discipline of his troops, aided and
seconded by a large subsidy from Great Britain, he op-

posed a force superior in numbers, and conducted with

eminent talents ; and at length saw himself victorious over

all his enemies. After seven years of uninterrupted war,

in which, in addition to other calamities, upwards of

500,000 combatants had fallen in the field, peace was con-

cluded at Hubertsburgh in .,Fcbruary, 1763, securing to

him Silesia, but in other respects leaving affairs nearly in

the same situation in which they were at the commence-
ment of ijpis sanpniinary struggle. And at the dale just

mentioned, Frederick, after an absence of six years, re-

turned to his capital amid the loudest acclamations ofthe
inhabitants, and with a name for personal bravery, military

skill, and unquenchable ardour, of which few examples are

to be found in the history of the world.

But Frederick was not continually at war previously to

the peace of 1763 ;—nor was he engaged in any very serious

or extensive hostilities after this date. He enjoyed, ac-

cordingly, many intervals and many years of tranquillity

and repose. And he did not dedicate these periods to the

indulgence of luxurious indolence or sensual gratifications.

'On the contrary, every moment of his time was spent in

promoting the true interests and welfare of his subjects.

jlc was occupied in adopting measures for the pros[)erity

of commerce, agriculture, manufactures, literature, and
the arts ; he founded academies and seminaries of learning

;

he invited learned men from tvery country in Europe to

settle in his dominions, though it has been rematked that

he treated them rather as a regiment of soldiers, than as
philosophers, and endeavoured to regulate matters of
taste and literature by regal legislation; he cleared waste

lands; constructed canals; rebuilt and repaired the cities

that had been desolated by the enemy ; rewarded men of
merit in every department of enterprise ; and in short spared
no time, expense, or labour, in promoting the internal re-

sources and improvement of his kingdom. One of his
chief objects was, a reform in the courts of justice, which
he eiTected, chiefly as far as regards the delay and expense
of law proceedings; and in 1745, he published the famous
Frederician Code, which was adopted throughout the
kingdom, and which, being the result of one reign, and of
the wisdom of one individual, commands our applause antl

admiration. But the ruling passion of his life was war,
and the perfection ofhis army—inboth ofwhich departments
he has been denominated an inventor. His army amount-
ed to 200,000 men in 1753, even after the sanguinary and •

lengthened warfare in which he had been engaged. He
carried discipline among his troops to a degree of rigour
and severity unknown in Europe till his time, but of which
experience has shown the propriety and necessity.

Nor, amid all his avocations, did he lay aside his early

attachment to letters and to study. For this purpose, in-

deed, he devoted in times of peace a portion of every day.

And he is the author of various works of such merit, that

the influence of his high rank was not necessary to intro-

duce them to the world. Some of them would do honour
to men whose sole profession was literature. An account
of his literary character may be found under the article

Frederick III.: but we may mention here, that his chief
works are, Memoirs of the House of Brandenburg ; Me-
moirs of his own Time,from the year 1740 to the jieace of
Dresden ; A History of the War of Scx-en Years. His
Poem on the Art of War, published at first separately, is

now printed with other poems and epistles, in a volume
entitled Oeuvres Melees du Philoso/ihe de Sans Souci*

But the king of Prussia, not otherwise engaged in war
after the peace of 1763, cooperated with Russia in the
invasion and destruction of Poland, and found means to

obtain a share of that kingdom when it v/as dismembered.
This event was first contemplated and suggested by
Frederick ; but carried into effect chlelly by the exertion
of the Russian monarch. Austria took almost no active

part in the hostilities which led to it, yet shared liberally

in the partitions that ensued. The result of three succes-

sive partitions was as follows :

To Russia,

To Austria,

To Prussia

Square miles.

168,000
64,000
52,000

, 284,000

Population.

6,700,000
4,800,000

3,500,000

15,000,000

Prussia had to deliver up a considerable portion of her
Polish acquisitions in 180" ; but by the treaty of Vienna in

1815, she is guaranteed in the possession of 29,000 square
miles, with a population of 1,800,000.

Frederick, who. died in 1786, at the age of 75, was
succeeded by his nephew, Frederick William II. This
prince, on his accession, found himself possessed of the
finest army in the world, of subjects enthusiastically at-

tached to his person and government, and of a treasury

replenished with 7,000,000/. sterling, notwithstanding the

• The history of Silesia, though not very important, requires not to be passed over in silence. The original inhabitants (of Sue^tf
derivation) were displaced in the 6tli century by a Sclavonic tribe named Zlesy, whence the name in the Polish speech is Zlesien. ClirR;

"

tianity was introduced into Silesia in the niiitli century. It afterwards became tributary to Poland, and subsequently to Uohemia. It was
annexed with Bohemia to the bouse of Austria early in the si.\teentl) century, and continued till the invasion of Frederick as above stated.

By a treaty of peace in 1745, Frederick was secured in the possession of Silesia, and though, in 1756, Austria, with the combined assistance
of France, Russia, Saxony, and Sweden, endeavoured to regain it, yet by the peace of 176.5 it was again guaranteed to Prussia. In 1807it
was overrun by the French, but finally made over to Prussia by the congress ofVienna in 1815,

j- Sars Souci was the palace he usually resided in, about a mile from I'otsdam.
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expensive war in which his predecessor had been engaged, household. A treaty of peace, however, dated at Tilsit, in

But though thus furnished wiih means lor pursuing the 1807, was at length entered into with France, but on such

system of aggrandizement by which his family had always disadvantageous terms, that little more of a sovereign was

been distinguished, Frederick William was of a pacific left Frederick than the name. By this peace the Prussian

disposition; and his reign passed over iiv peace, except a monarch (who had formerly ceded to France the duchies

short but brilliant campaign, made into the territories of of Cleves and Berg) renounced the whole of his dominions

Holland in 1787, in support of the prerogatives of the situated between the Rhine and the Elbe, part of Lusatia,

Prince of Orange, and the liesilaling and unsuccessful

wars with France, during the years 1792, 171)3, and 1794.

Of both these expeditions the Duke of Brunswick was

commander, a general of great personal bravery and mili-

tary skill. Frederick William, unlike his ancestors, was

improvident and extravagant in his expenditure, and

though he accumulated no debt, he dissipated the immense
treasures left him by his predecessor. He restored the

the city of Dantzick, all the provinces which formerly con-
stituted part of Poland, and agreed to shut his ports against

the trade and navigation of Great Britain. Nor was this

all. He had to support the armies of France stationed in

his territories, to pay immense contributions to the French
Emperor—and every decree issued in Holland against the

commerce of Britain, to promulgate and enforce in his

mutilated provinces. Frederick, thus humbled and re-

German, the vernacular language of Prussia, to the rank duced, endeavoured to submit with as much grace and

it possessed before the accession of Frederick the Great, patience as was possible, and to alleviate the sufferings of

•' Germans we are," says he, " and Germans I mean we his subjects by effecting great reductions in his civil and

shall continue." He strictly prohibited all publications military establishments. This peace, which may be re-

that had a tendency to undermine the principles of Christ- garded as merely nominal, as Bonaparte fulfilled no part

ianity, or bring it into contempt. His death took place in of his engagements, continued for six years, during which

1797, when h'is son, the present monarch, ascended the time the Prussians underwent such unutterable calami-

throne. In the early parts of this reign nothing happened ties, and felt so deeply for their oppressed and enslaved

deserving of commemoration. In addition to the most se- country, which once held bo distinguished a place among

<lulous attention to the discipline and efficiency of his the nations of Europe, that, in 1813, when they threw off

army, the king was continually occupied with objects of the yoke of France, and in alliance with Britain, Austria,

internal national policy, till 1806, when his own rapacity, Russia, and Sweden, endeavoured to check the aggressions

and the circumstances of France, involved him in a war, of Bonaparte, or to accomplish his overthrow, they exhi-

which terminated in the almost total extinction of his bited a degree of hcroisn,, intrepidity, and skill, not sur-

kingdom. Seeing the formidable power of the French passed in tlie annals of any nation. Frederick, indeed,

arms rapidly increasing, and taught an important lesson notwithstanding the thraldom under which he laboured,

by the fall of the Austrians at Austeiiitz, he formed an alii- was not inntlentive to the military spirit and discipline of

ance with Bonaparte, and even shared in his unjust spoils his army. The number of his troops, at any one time, was

(1806) by invading Hanover and annexing it to his domi- remarkably small, scarcely exceeding 20,000 men ; yet, by

uions, and by shutting the ports of the German Sea and

of Lubec against the British (lag. The result of this pro-

ceeding maji easily be anticipated: the British minister

immediately left Berlin, and a declaration of war on the

part of England was soon after proclaimed But the Prus-

sian monarch ere long ascertained that Bonaparte regard-

ed him as little else than a vassal prince, whose rights he

disregarded, and whom he meant to destroy, when he had

accomplished his more grand and important enterprises-.

The Confederation of the Rhine also opened his eyes to

the dangerous and precarious nature of his situation; and

accordingly, in Octoljer, 1S06, a declaration of war was

published by Prussia against the French Emperor. The
iirst result of this step was the celebrated battle of Jena,

in which Prussia lost 40 000 men, including about 20 ge-

a succession of enlistments, and by supplying the place of

those who, being sufficiently drilled and accomplished,

v/ere dismissed, he had almost all his subjects capable of

bearing arms so trained and exercised in the military art,

that, at the period mentioned above, he could bring to the

field upwards of 200,000 regularly instructed soldiers. The
French had, indeed, robbed the kingdom of arms, but this

loss was promptly supplied by the assistance of Britain

and other powers. And this numerous army, led on by

the illustrious generals Blucher and Buluw, performed

prodigies ot valour, particularly at Lutzin, Juterboch,

Leipsic, in the recovery of Silesia, and in the invasion of

France, in 1813 and 1814. Hostilities were, for a short

time, suspended by the negotiations of Chatillon. But the

bravery and military talents of the Prussians were again

displayed at Montmartre; and, in the following year, on

the return of Bonaparte from Elba, in the ever memorable
iierals, among whom the Duke of«Brunswick was mortally

wounded. This eneap;ement took place on the 14th of Oc-

tober; and so rapid were the movements of Bonaparte, battle of Waterloo. The consequences of this glorious

that, after having reduced Erfurt, Magdeburg, and Stettin, victory, on the part of the allies, was the seitlement of the

on the 27lh of the same month he marched his victorious different nations of Europe in the circumstances in which

army into Berlin. The King of Prussi:^, in the mean time, they have since continued. The congress ol Vienna nad

retreated first to Custrin, and afterwards to Konigsburg. the delicate and difficult tasjj of assigning acquisitions and

And having been reinforced by an army from Russia, an- boundaries to the various powers that had been engaged in

other dreadful battle took place at PuUusk (26lh Decern- the great struggle; and to Prussia were secured the resti-

ber) in which the Russians were completely defeated. The tution of the provinces (with the exception of part of Po-

French afterwards invaded Silesia, look Stralsund, Col- land) formerly wrested from her, and the addition of such

lierg, and Dantzick, and carried victory and devastation new territories as seemed consistent with the permanency

with them in every direction. And to such a state of dis- and security of the balance of power in Europe. The fol-

iress was Frederick at length rtdu(:ed, that with all liis lowing are the new territories conferred on Prussia by the

dominions in the hand of the enemv, except East Prussia, congress of Vienna: from France, the Lower Rhine, and

the British minister (for peace was now reestablished be- part of Juliers, Cleves, and Berg; from Westphalia, Mun-

iween this country and Prussia) found- it necessary to ad- ster, and the remaining part of Juliers, Cleves, and Berg;

Vance 80,000/. for the support of his family and domestic and from Saxony,* Tliuringia, Upper and Lower Lusatia,

• Saxonv, durini' the sU-ugscles we have been recording, was in alliance with France ; and Bonaparte changed the title of elector to that

ef king (which sU'U conUuuts) and added to his domimons the dvichy of Warsaw. During the eighteen mouths which elapsed between the
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and Menneberp;, which latter provinces contain about a

tnillion of inhabitants, and are situated on the north and

cast of the Saxon dominions. We have already staled,

that in this year also, Prussia, partly by exchange, and
partly by purchase, obtained from Denmark that part in

the west of Pomerahia, commonly called Swedish Pomeia-
nia, with the Island of Rup;en. And thus we sec Prussia,

by her own energy and exertions, again raised from the

condition of a second rate power, to be one of the first so-

vereign states of Europe, and as formidable as she was
even in the time of Frederick the Great. Frederick Wil-
liam III. in whose reign the above memorable events took

place, forms one of the members of the Holy Alliance,

and enters with eagerness into all the views by which that

body is distinguished ; and, in some respects, he carries

despotism, in his own dominions, to a height which, in

Britain, would be reckoned intolerable. But in opposition

to this, he is, as previously mentioned, assiduous, in other

respects, in promoting the best interests of his subjects:

he has made several judicious improvements in the legal

code of the kingdom, and in the administration of justice;

lie encourages literature, agriculture, trade, and manufac-
tures ; he has established the liberty of the press; and he

has even promised a representative government to his

subjects—a measure for which a decree was issued, dated

at Vienna, 1815, though it has not yet been carried into

execution. At the present date, the Prussians, finding that

their country holds a distinguished rank among the nations

of the continent; that they are making rapid progress in

all the arts of peace and national prosperity ; and that their

property and privileges are protected and held sacred, are

characterised by as much contentment, patriotism, and at-

tachment to iheir sovereign and government, as they dis-

played at any previous period of their history.

See Travels by Marshall (supposed to be written by
Sir John Hill) Coxe, Riesbeck, kc. Letters on Silesia, by
Adams, minister plenipotentiary IVom the United States,

1801 ; Tableau de la Pologne, par Make Brun, Paris, 1807*;

Hoeck's AJier^u Statisticjue des Elats d'jlllemagrie, Paris,

fol. 1801; Statische Darsletlungder Preusische Monarchie,

von J. A. Demain, 1818 : Reichard's Guide des Voyageurs,

Weimar, 1805; Wraxall's Memoirs; see the following

works by Frederick the Great, Memoirs of the House oj

Brandenburg; Alemoirs of his ovjii Times, from 17iO to

the Peace of Dresden ; •</ Ilistorij of the JTar of Seven
Years; and ~i History of the Transactions from the Peace

of Hubertsburg ; see also the various Lives of Frederick

the Great; the .inniial Register, particularly for 1806,

1807, 1814, and 1815; and, in this work, the articles

Austria, Fredeuick HI. Germany, Poland. (&)
PRUSSIAN Blue. See Dyeing.
PRUSSIATES. See Chemistry, and Dyeing.
PRUSSIC ACID. See Chemistry, and PoisoVs.
PTOLEMIES. See Egypt, Astronomy, Music, and

Optics.

PUERPERAL Fever. See Midwifery.
PUFFENDORF, Samuel, a celebrated historian and

jurist, was born at Floha, near Chemnitz, in Misnia, in

Upper Saxony. His father, who was a Lutheran clergy-

man, educated him under his own eye; l)ut wlien he was
sent to Leipsic to study divinity, he acquired a taste for

the study of law, which he ever afterwards prosecuted
with ardour. From Leipsic he went to Jena, to study ma-
thematics imder Wcigcl, and having acquired a competent
knowledge of- them he devoted himself to the law of na-
tions and the politics of the Germanic body. In 1658, he
was appointed governor to the Swedish ambassador at iffc^

court of Denmark : and when a quarrel arose between the
two nations, he was put under arrest at Copenhagen, along
with the rest of the family of the Swedish ambassador.
During this confinement, which lasted eight months, he
wrote commentaries on Grotius's work, On the Rights of
IVar and Peace, and on the political writings of Hobbcs;
and having arranged his observations, he published them
under the title of Elements of Universal Juris/ir7idencc,

which appeared in 1660. This work acquired much re-

putation to its author, and induced the Elector Palatine to

establish for PudcndorlT a professorship of natural law, in

the university of Heidelberg. The King of Sweden gave
him the same ofTice in the university of Lunden, in 1670.
After the publication of his Treatise on the Law of A'ature
and JVations, Professor Beckman published a libel agains'.

him, for which he was banished the kingdom. This pu-
nishment exasperated the professor to such a degree, thai
he sent a challenge to PulVendorir, who, however, declined
to take any notice of it. Having gone from Lunden tu

Stockholm, during the prevalence of the war in Schonen,
he was honoured with the dignity of baron, and was ap-
pointed royal historiographer and counsellor of state. Here
he composed his History of Sweden,from the ex/icdition of
Gustavtis yldoljihus into Germany, to the Abdication of
Christina ; and also his History of Charles Gustavus.
The Elector of Brandenburg, with the consent of the

King of Sweden, invited our author to reside at his court as
a counsellor of state, and with the view of writing the
History of Frederick JVUliam. This great work, which
was not published till after the death of its author, appear-
ed in 1695, enlilled. The History of Frederick Jniliam IJ.
the Great, Elector of Brandenburg. It occupies two folio

volumes, and was composed from materials in the archives
of the house of Brandenburg. Complete copies of it are
said to be very scarce.

Baron Puffendorf died at Berlin in 1694, of an inflam-
mation in his feet, occasioned by cutting his nails, and left

behind him a high reputation for integrity and honour.
His other works, besides those we have mentioned, are,

An Introduction to the History of the firinci/ial States at
present in Europe, x^'wU z^ Continuation ; and an Abridg-
ment of his Treatise on the Law of Nature and NaiionSj
entitled, Duties of a Man and a Citizen.

His brother Isaiah, who died in 1689, was the author of
a satirical work, entitled, Anecdotes'cf Snveden, or a Secret
History of Charles XI.

PULLEY. See Mechanics.
PUMICE Stone. See Mineralogy, jEtna, and Vol-

cano.

battle of Leipsic and the congress of Vienna, the Saxons were in dreadful suspense respcctinfj the ultimate fate of their countrv. The
dismembennent which took place was not altogether unexpected. The King, however, firmly remonstrated, and protested ag-ainst the
measure ; but, at length, fearing that hostilities might be the result of longer-continued resistance, he was obliged to acquiesce. " All my
efforts," sajs he, in an afTecting farewell address to his subjects, " all my eftbrts to avert so painful a sacrifice, have been vain. I must
part from you; and the bonds which your fidelity and attachment to my person render so dear to me—the bonds which have formed, for
ages, the happiness of my house and of my ancestrv, must be forever broken."

—

{.iniiual Rep'iier for 1815.)

A Bb2
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PUMPS.
PUMP is the name given to a well known engine for

falsing water above its natural level. It was invented by

Ctesibius, as we have already staled in our History of

iliTRODVNAMics, but has received many improvements in

modern times. In giving an account of the most import-

ant variations which this engine has undergone, we shall

begin by describing the three forms in which it generally

appears, viz. the sucking pump ; the lifting pump ; and

the forcing pump.

1. Descriftlioti of the Suckhiff Pum/i.

The sucking pump is represented in Plate CCCCLXX,
Fig. 1. where A13DC is called the barrel, and CDEF the

suction pipe, which are joined to one another by flanges at

CD, (if they are made of cast iron,) so as to be perfectly

air tight. The lower end of the suction pipe is immersed
in the water to be raised, and generally has a grating across

it to prevent the entrance of extraneous substances. The
piston c d, attached to the lower end of the spear or rod

42 6, is a hollow cylinder, and has its exterior circumference

formed of leather, so as to move tightly in the barrel

ABC, without permitting any air to pass between it and

the barrel.

In the centre of the piston there is placed a valve v

opening upwards, and at CD another .r of the same kind,

the construction of which is shown in Figs. 2. and 3. In

Fig. 3. CD corresponds with CD in Fig. 1, and 1, 2, 3, 4,

are the screw holes of the flanges. Upon this plate, with

a part NL cut out, there is applied a ring of thick leather

NKL ; and another piece of strong leather NR, composing

the valve, has its end N placed in the opening NL. The
circular part of the leather or valve NR, is of a greater

diameter than the opening in the leather NKL, but is not

so great as to fill up the circle GKI, Fig. 3. Two brass

plates, the uppermost of which is seen at R, are used to

strengthen this valve, the under one being a little smaller

than the aperture in the valve plate, and the upper one a

little larger than that aperture.

When this plate is inserted at CD, the tail of the leather

valve at N will be compressed between the plates, and will

become a hinge on which the valve can rise or fall. A
valve nearly similar is placed at v.

The operation of the pump will now be readily under-

stood. When the piston c d is depressed towards CD
by the power of a man working at the rod or spear ab,

the air between cd and CD forces up the valve v, and

occupies the space passed through by the piston cd; but,

upon drawing up the .piston towards AB, the pressure of

the air above cd shuts the valve, and consequently all the

air in the barrel below c d, and in the suction pipe, is

rarefied. The atmospheric air being no longer balanced

by that in the pipe, the equilibrium can only be restored

by the water at the bottom of the «uction pipe rising a

little in that pipe. By depressing the piston a second

time, and again drawing it up, the air below cd h again

rarefied, and the water rises a little higher in the suction

pipe, till, by successive strokes of the piston, the water

rises through the valve, and pressing the valve down by its

weight remains there. If the piston is now made to

descend in the water above CD, it will rise through the

Valve v, and will be lifted up by raising the piston into the

reservoir MN, from which it may be conveyed by a spout

or pipe for uSfef Hence it is obvious, that whenever the

piston cd is raised, the valve x will rise, and the valve v

fall, and vice versa. As the whole pressure of the atm«
sphere is equal to about a column of water of 32 feet, the

perpendicular height of the piston cd above the surface of

the water in the well must never exceed 32 feet.

2. Description of the Lifting Pumfi.

The lifting fiumfi, which, properly speaking, is only
the sucking fium/i inverted., is shown in Fig. 4. Plate

CCCCLXX. In this pump, the spear or rod of the pump
consists of a frame a m b, a n 6, to which is fixed the

piston c d, with its valve v opening upwards. At the

flange CD there is also another valve x opening upwards.
Let this apparatus be now immersed in water, whose

surface is WW, and let the piston be drawn up to CD.
When the piston is permitted to descend by its own
weight, the valve v will open, and the water will rise till

it fills the barrel. If the piston is now drawn up by a

power at a, the valve v will shut, and the piston c rf will

push the water upward through the valve x, into the rising

pipe or main CDEF. By again letting down the piston,

the valve x will shut by the weight of the superincumbent
water, and the water below will again rise into the barrel

through the valve v.

3. Description of the Forcing Pump,

The forcing pump, represented in Plate CCCCLXX.
Fig. 5. consists of a working barrel ABCD, a suction

pipe CDEF, and a main or rising pipe DGH. The piston

c d, fixed to the spear or rod a b, is solid, and forms a kind
of double cone, which is widest at the middle, being
covered with two hoops of strong leather. At CD there is

a valve V rising uf^wards, and another -r of the same kindj

in the rising pipe at ef.
When the piston a b c d is pushed downwards, it drives

the air before it, closing the valve t/, and opening the valve

X. Upon drawing up the piston, the air in the space Dye
now expands in the barrel, and the valve x is shut by the

superior pressure of the atmosphere. From the rarefac-

tion of tlie air in the barrel the equilibrium of the air

above and below the valve v is destroyed, and consequently

the predominating pressure of the air in the suction pipe
CDEF lifts the valve v, and expands into the barrel. The
whole air in the suction pipe being thus more rare than

that of the atmosphere, the pressure of the latter upon the

surface of the water will force it up a short way in the

suction pipe, till the equilibrium is restored. By a second
stroke of the pump the same effect is produced, and the

water rises a little higher in the suction pipe, till it gets

into the barrel, when it w ill be forced up tiie main or rising

pipe DHG by the descent of the piston cd.

In examining the operation of this pump, it must be
obvious that it begins its action as a sucking pump, and
finishes by being a lifting pump. On this account the

piston is made with a double cone, o^ the air and water

would pass by the sides of the lower cone when the piston

is drawing up; but this is prevented by the leather of the

upper cone applying itself to the suiface of the barrel.

As the forcing pump' works by starts, it must obviously

fuiftish an intermitting stream of water. There are many
cases, particularly in fire engines and watering engines,

where it is desirable to have a constant current; and this

effect may be obtained very simply, by the application of

an air vessel MN, Plate CCCCLXX. Fig. 6 and 7. which
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is fitted upon the main or rising pipe of the forcing pump.

In both these figures, the parts of the forcing pump to tho

left of, and below the valve e/, arc exactly the same as that

in Fig. 5.

In Fig. '6. the air vessel MN is joined laterally to the

vising main pipe ; and in Fig. 7. it surrounds an interrup-

tion of the main GH. In order to explain the action of

these air vessels, let us suppose that the pump has re-

ceived water above the valve f/, a part of that water will

•iget into the vessel MN, and compress the air within it

with a force proportional to the height of the column in

the main GH. The next stroke of the piston draws up

more water, and raising it higher in the main, the air in

the air vessel is more powerfully compressed. When the

water is at last raised to the place where it is to be deliver-

ed, or to the end of the main from which it is to issue, the

air in the air vessel is so much compressed, that it balances

the whole height of the column above it. Now, if the

aperture at the top of the main, from which the water

flows, were large enough to allow the water to issue with

the same velocity as that of the piston, it would flow peace-

ably over, rising no higher by each successive stroke, and

occasioning no additional compression of the air in the air

Vessel. But if the aperture of the main is diminished to

half its size, the water forced up by the piston has not

time to issue during the stroke, and consequently a part of

it must go into the air vessel, and increase the compres-

sion of the included air. If the piston has now ended its

stroke, and raises no more water, the compression of the

air in the air vessel exceeding the pressure of the water in

the main, the air will press upon the surface ro w of the

water in the vessel, and force it out at the aperture of the

main, in an uniform current, while the piston is returning

to make another stroke.

4. Descrifition of an Imfiroved Lifting Pum/i.

This pump, shown in Plate CCCCLXX. Fig. S. is a

sucking pump, converted by a slight addition into a lifting

pump, and fitted for propelling water with any velocity

and to any required distance. Near the top of the work-
ing barrel ABCD of a sucking pump, is joined the pipe
Ff/", terminating in a rising main f/"GH. The top of the

barrel AB is terminated with a strong plate AB m n, and a

stuffing box AB, through which the polished piston rod a b

works air-tight, like the piston rod of a steam-engine, so

as to prevent either the escape of air or water. The piston

cd, which is hollow, has a valve y opening upwards ; and
there is a similar valve v at the lower end CD of the bar-

rel, and there may be advantageously placed a valve x
at the bottom ef oi the main, though it is not necessary.

Let the piston cd be now supposed to be down near v.

When it is drawn up it pushes up the air above it, (which
will keep down the valve y) driving it through the valve .-»

in the main where it escapes. The air between cd and x'

will now expand into the upper part of the barrel below
the piston, and it will be rarefied to such a degree, that the
predominating pressure of the atmosphere upon the water
below will raise it in the suction pipe. W'hen the piston

again descends, the air displaced into the barrel from the
suction pipe by the ascending water, will get through the
valve y, and, upon again drawing up the piston, this air

will be driven off and escape through the rising pipe as

before. The water is at last brought into the working
barrel by repeated strokes. It gets through the valve y
when the piston is down, and when the piston is dravifn up

the water is drawn up along with it, and foi'ced up the
rising pipe through the valve x.

The advantages of this pump are, 1. That the rarefac-

tion can be made very complete by bringing the piston
near the bottom of the working barrel ; 2. That the piston-
rod being pulled in place of pushed, is less liable to be
bent ; 3. That tlie parts of the ])ump are more accessible
for repairs; and, 4. That while by putting a cock at z,

water may be obtained for common purposes; the pump,
by merely shutting this cock, may be used also for extin-

guishing fire, or for conveying the water to distant places.

5. Descrifition of the Forcing Pum/i ivilh a Solid Plunger.

This pump, shown in Plate CCCCLXX. Fig. 9. differs

from the common forcing pump only in the substitution of
a solid plunger at> in place of a piston of the usual form.
This plunger is turned truly cylindrical, and polished, and
its diameter is a little less than that of the inside of the
barrel. It slides through a collar of leathers AB, which
Dr. Kobison has described in the following manner: "The
top of the barrel terminates in a tlanch AB, pierced with
four holes for receiving screw bolts. There are two rings

of metal of the same diameter, and having holes corres-

ponding to those in the flanch. Four rings of soft leather

of the same size, and similarly pierced with holes, are

well soaked in a mixture of oil, tallow, and a little rosin.

Two of these leather rings are laid on the pump flanch,

and one of the metal rings above them. The plunger is

then .thrust down through them, by which it turns the

inner edges downwards. The other two rings are then
slipped on at the top of the plunger, and the second metal
ring is put over them, and then the whole are slid down
to the metal ring. By this the inner edges of the last

metal rings arc turned upwards. The three metal rings

are now forced together by the screwed bolts, and then the
leathern rings are strongly compressed between them, and
made to grasp the plunger so closely that no pressure can
force the water through them. The upper metal ring just

allows the plunger to pass through it, but without any
play, so that the turned up edges of the leathern rings do
not come up between the plunger and the upper metal
ring, but are lodged in a little conical taper, which is given
to the inner edge of the upper plate, its hole being wider
below than above. It is on this trifling circumstance that

the great tightness of the collar depends. To prevent the
leathers from shrinking by drought, there is usually a little

cistern formed round the head of the pump and kept full

of water."*

The operation of this pump is almost exactly the same
as that of the forcing pump. ^VIlen the bottom A of the
plunger is in contact with v, it nearly fills the barrel. By
drawing it up, a vacuum is made in the barrel. The valve

X is shut by the pressure of the atmosphere above, and the
air below CD rushes through the valve v into the barrel,

and is followed by the water which rises in the suction

pipe. The same operation being repeated, the water
rises still higher in the suction pipe, till it comes into the
barrel. When the plunger ab now descends in the barrel,

it will drive the water up into the main pipe through the
valve X.

This pump is said by Dr. Robison to have been invented

by Sir Samuel iMoreland. The advantage consists in the

facility with which the plunger can be repaired, and the

accuracy with which it may be made to work. See Desa-
guliers' Experimental Philosofihy^ yol.'l. p. 166.

• Hobisuu's System of Mechanical Philosophy, vol. ii. p. 695.
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6. Descrifition of a Pumji without Friction.

This machine consists of a wooden tube ABCD, Plate

CCCCLXX, Fig 10. either square or cylindrical, having a

valve -v at its lower end. The depth of the water in the

pit must be at least equal to the distance of its surface NO
from the place of delivery K. A small cistern EADF is

placed at the top of the wooden lube, and on a level with

K. A tube KHG, with a valve at H, is united to the tube

at G. A beam of wood LM, and of at least the same

length as the tube, is suspended by a chain from a working

beam, and is loaded with weights at L exceeding the

weight of the column of water displaced. If this beam
now descends by its own weight from the position shown

in the figure, the water between M and v must rise all

round it in the narrow space between it and the tube ABCD,
and when the bottom M comes to v, the water will have

risen to K, in the rising pipe GKK. When the plunger

LM is drawn up again to the first position, as in the figure,

the water in the lube will sink again, but that in the rising

pipe will remain in consequence of the valve H having

closed. When the plunger descends a second time, the

water will again rise in the tube to K, and will now flow

out at K, and the quantity discharged will be equal to the

part of the plunger LM below the surface of the pit-water,

bating the small quantity between the plunger and the tube,

which may be made very small by a good workman.
Dr. Robison observes, that he has seen a machine con-

sisting of two of these pumps, which was made by an un-

taught labouring man, which had great power. The
plungers were suspended from the end of a long beam, the

upper surface of which was fixed into a well with a hand-

rail on each side.' A man stood on one end till one plunger

descended to the bottom of its tube, and he then walked

quietly to the other end, the declivity being at first about

25°, but gradually growing less as he advanced. In this

way he caused the other plunger to descend, and so on

alternately. Dr. Robison informs us, that a very feeble

old man, whose weight was 1 10 pounds, raised 7 cubic feet

of water 1 li feet high in a minute, and wrought eight or

ten hours every day. A stout young man, he adds, weigh-

ing nearly 135 pounds, raised 8^ cubic feet to the same

weight in the same time, and when he was loaded with

30 pounds, he raised 9^ to the same height, working ten

hours aday without fatigue. See Robison's Mechanical

Philosojihy, vol. ii. p. 671.

7. Description of Haskins' Quicksilver Pumfi luithout

Friction,

This very ingenious machine was invented by Mr.

Haskins and improved by Desaguliers, and has been de-

scribed in great detail in the Philoso/ihical Transactions

for 1728, vol. xxxii. p. 5, and also in Dr. Desaguliers' Ex-
perimental P/iiloso/ihi/, vol. ii. p. 491.

The first experiment which Mr. Haskins made was with

an engine which he erected at the house of Dr. Desagu-

liers about 1720, but in that engine as much mercury was

moved every stroke as the water raised, and conse-

quently the expense of the mercury was very great. Dr.

Desaguliers, however, informed him that he might accom-

plish his object with a very small quantity of mercury,"and

both Mr. Haskins and a Mr. William Vreem found out the

construction represented in Plate CCCCLXX, Fig. 11.

In this figure mnofi is a cylindrical iron tube, about six

feet long, and open above. Another cylindrical tube, ab,

close at top, and of a smaller bore, is connected with it at

its bottom on. From the main pipe A proceeds a third iron

cylinder efg/i, which can move up and down between the

other two cylinders without touching either of them. In
the main pipe AB there is a valve at v and another at x,

as near as possible to the pipe efffh. Let us suppose that

the two connected Cylinders mnofi and ab are suspended by
chains Cm, Cfi, from the end of a working beam, and let

mercury be poured in between mnofi and ab till it rises to

about three fourths of the height mn. Let us suppose,
also, th.it the lower end of the pipe AB is plunged in the

cistern of water, and that the valve v is not more than 3S

feet above the surface of the water. Let us now suppose*
that the chains Cfi, Cm, descend, and along with them the

cylinders ab, mnofi, then the air above a will be rarefied,

the valve v will fall, and x will rise, and a portion of water

will rise in the suction pipe B, and the pressure of the

external air acting on the mercury between the tubes efgk
and mnofi, will make it descend in that space and rise in

the space between efgh and the tube ab. As mercury is

about 13 times heavier than water, it will rise 1 inch in that

interval for every 13 inches of rise in the water. If the

chains and their attached cylinders are now drawn up, the

air which formerly came from the pipe B will be prevented

from returning by the valve x. The valve -v will there-

fore rise, and the air will escape through it at the pipe A.
By a repetition of the operation, the water will rise higher

and higlier in the suction pipe, and the mercury rise higher

and higher in the interval between efgh and ab, till at last

the water will flow through x and fill the whole apparatus.

When this is done the cylinders have descended about 30

inches. If they are now drawn up, the water in f/" cannot

return through the valve x, and will therefore be forced up
through the valve v into the rising pipe A, because in

raising the cylinders the force with which they press against

the water, presses down the mercury betwen ab and efgh,

and causes it to rise between efgh and mnofi, till the two
mercurial columns are nearly on a level. The continued

rise of the cylinders causes the mercury to fall still farther

between ab and efgh, and rise still higher in the space be-

tween efgh and mnofi. Hence, in order to balance this

inequality of the columns of mercury, the water rises

through the valve v till the height of the water in the pipe

A is 13 times the difference of the mercurial columns.

When the cylinders are again depressed, more water will

rise in the suction pipe, and the rise in the cylinders will

drive the water still higher up the pipe A, and the mercury

will be higher in the inner than in the outer space. By
continuing this action, the water will rise in A till the

mercury in the outer space arrives at the top of the cylin-

der. Dr. Robison remarks, that with the dimensions

already mentioned, the machine will raise water about 30

feet in the pipe A above x, which will make the whole

height above the pit-water 60 feet. The machine requires

to be slowly worked.

The following are the dimensions of the three cylinders

given by Desaguliers

:
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man with the best water engine. Dr. ftobison likewise

admits that there can be no doubt of the performance of

this engine excelling that of any other pump which raises

the water to the same height. He considers it as peculiarly

applicable in nice experiments for illustrating the theory

of hydraulics, as it would give the finest pistons for mea-
suring the pressures of water in pipes.

8. Descri/ilion of Dr. Hobison's Im/irovemenl on Gosset

and De la Deuille's Pumfi tvitltout Friction.

Dr. Robison describes this improved pump as without

friction—as capable of being constnicted in a variety of

forms by any common carpenter, and as of great utility in

raising a large quantity of water to a small height, or in

draining marshes and marie pits, quarries. &c.

In Plate CCCCLXX, Fig. 12, ABCD is a square trunk,

formed of four planks of wood, open at both ends, and
having at its upper end a spoui B, and a little cistern AB.
Near its lower end is a wooden partition, perforated with a

hole, in which is a clack valve E. To this wooden parti-

tion is nailed a long cylindrical bag, ffff, having its

upper end fixed to a round board, perforated with a hole

containing a valve F. This bag may be made of leather,

or of double canvass, a fold of thin leather, or of sheep's

skin, being placed between the t*vo folds. The upper end
of the bag should be firmly tied with a cord, in a groove
turned out of the rim of the board at F. Into the board
at F is fixed the fork of the piston rod FO, and the bag is

kepi distended by a number of wooden hoops or rings of

strong wire//.//, and fixed to it at a few inches distance

from one another, and kept at the same distance by three

or four cords, binding them together, and stretching from
the top to the bottom of the bag. The distance of the

hoops should be nearly twice the breadth of the rim of the

wooden ring to which the upper valve F, and piston rod

FG, are attached.

" Now let this trunk," says Dr. Robison, " be immersed
in the water. It is evident that if the bag be stretched

from the compressed form which its own weight will give

it, by drawing up the piston rod, its capacity will be
enlarged, the valve F will be shut by its own weight, the air

in the bag will be rarefied, and the atmosphere will press

the water into the bag. When the rod is thrust down
again, the water will come out at the valve F, and fill part

of the trunk. A repetition of the operation will have a

similar effect ; the trunk will be filled, and the water will

at last be discharged by the spout.

"Here is a pump without friction, and perfectly tight ;

for the leather between the lolds of canvass renders the

bag impervious both to air and water. We know from
experiment, that a bag of 6 inches diameter, made of sail

cloth No. 3, with a sheepskin between, will bear a column
of 15 feet of water, and stand 6 hours work per day for a

month, without failure, and that the pump is considerably
superior in effect to a common pump of the same dimen-
sions. We must only observe, that the length of the bag
must be three times the intended length of the stroke; so
that, when the piston rod is in iis highest position, the
angles or ridgw of the bag may be pretty acute. If the
bag be more stretched than this, the force which must be
exerted by the labourer becomes much greater than the
weight of the column of water which he is raising. If

the pump be laid aslope in these occasional and hasty
drawings, it is necessary to make a guide for the piston rod
Aviihin the trunk, that the bag may play up and down with-
out rubbing on the sides, which would quickly wear it out.

" The experienced reader will see, that this pump is

very like that of Gosset and De la Deuillc, described by
Belidor, vol. ii. p. 130, and most writers on hydraulics. It

would be still more like it, if the bag were on the under
side of the partition E, and placed farther down the pump;
but we think that our form is greatly preferable in point of
strength. When in the oth|;r situation, the colunm of
water lifted by the pis'ton tends to burst the bag, and that
vviih a great force, as the intelligent reader well knows.
But, in the form recommended here, the bag is com/iressecl,

and the strain on each part may be made much less than
that which tends to burst a bag of 6 inches diameter. The
nearer the rings are placed to each other, the smaller will

the strain be.

'' The same bag piston may be employed for a forcing
pump, by placing it below the partition, and inverting the
valve ; and it will then be equally strong, because the
resistance in this case too will act by compression "* A
double pump, of a nature similar to that which has nOTr
been explained, has been described by Hachelte, in his

Trciite KUmeiitaire des Machines, p. 153.

Those who are acquainted with the fine manufacture
of water-proof cloth and canvass by Mr. Chailes Mack-
intosh of Glasgow, will see that pump-- of the above de-
scription, with bag ijistons, may be constructed more ele-

gantly and durably by using those water-proof fabrics made
by a varnish obtained from the dissolution of caoutchouc,
in the naptha procured from coal tar.

9. DescrijUion of an Occasional Pumfi, of a very simjde

construction.

This pump, which is represented in plate CCCCLXX.
Fig. 13, was suggested to Dr. Robinson while describing
the construction of a simple valve. In a square wooden
truk ABCD, a piece of oak board EF is exactly fitted to

the trunk in an oblique position, and supported by an iron

pin, which goes through it at I, one-third of its length
from the lower extremity E. The two ends of the board
EF are bevelled so as to apply themselves accurately to the
sides of the trunk. If a stream of water now rises upwards,
it will press with more force on the part IF of the board,
than upon the part EI, and consequently it will force it up,
and rush through, causing the board to stand nearly paral-

lel to the sides of the trunk. In order to prevent it from
rising into the parallel position, ift pro.^ess must be stop-
ped by a projecting pin. If the streani»of water now de-
scends, its pressure on the upper side of the board being
again greatest on the part IF, it will be forced back again
into its former position, and its two bevelled extremities
resting on the opposite sides of the trunk, the passage will

be completely shut up. The board EF will therefore per-
form the office of a very perfect valve, both because it

affords the freest passage for the water, and allows very
little to get back while it is shutting; for the part IE brings

up half as much water as IF allows to go down. The
tightness of this valve may be greatly increased by fixing

two thin fillets G jnd H to the sides of the trunk, and
covering with leather those ^arts of the board EF, which
come in contact with them. .

The valve being thu-) constructed, a square box, a b c de,
covered on the outside with soft leather, is made to slide,

without sticking, along the wooden trunk ABCD, and a
piston rod is fixed to a piece of wood e, morticed into two
of the sides of the box a b c d e, which project upwards
like the gable ends of a house. A valve similar to EF is

placed in this bos, and it becomes a pump of the usual

• Eobison's Si/slem of Mechanicjtl Philonphy, vol, ii. p. 677,



20b PUMP.

form. Dr. Robisoii lemavks, that, if this pump is im-
rnersed so deep in the water thai the piston shall also be
tinder water, its performance will be equal to any pump.

10. Dcscri/Uio?i of Delahire's Double Forcing Pumfi.

This pump is represented in plate CCCCLXX. Fig. 14,

and partakes both of the nature of aTorcing and a sucking
pump. It consists of the p;reat barrel AB, to which is

connected the rising pipe EF, with valves opposite to E
and F, and the main pipe CD, with valves opposite to C
and D. The piston b is of one piece, without any valve,

and the piston rod a b works in a collar of leather at A.
When the piston is depressed to U, the valve V will shut,

and the air below the piston will be driven through C up
the pipe CD ; and, in consequence of the rarefaction of the

air above the piston, the valve D will shut, and the water

will rise up FE, through the valve D, into the barrel above

lUk piston. When the piston is raised towards A, it will

force up the water above it, through the valve D, and up
the pipe DC, while water will rise through the pipe HF,
and pass through the valve at F, into the barrel below the

piston.

11. Descrijition of a Centrifugal Ptimji,

In the centrifugal or rotatory pump, the centrifugal

force produced by rotation is the iiflmediaie agent in rais-

ing the water, combined with the pressure of the atmo-

sphere. This machine is represented in plate CCCCLXX.
Fig. 15, where AB is a vertical tube, moving round

gudgeons at A and B, the lowermost of which is in the well

from which the water is to be raised. To this vertical tube
* is connected one or more horizontal arms CD, with an

aperture at one or both ends, by which the water is dis-

* charged into a circular trough EF, from which it is taken

out by the spout at F. The rotatory motion is communi-
cated to the vertical and horizontal pipe, by a handle, or by

a band or string passing round the pulley P. The ma-
chine is first filled with water, and after it has acquired a

sufficient velocity, the water is thrown out by the centrifu-

gal force, and its place supplied by the pressure of the at-

mosphere necessary to balance the effect of the centrifugal

force. When the pump is filled, or is at rest, the valves

shown at B shut, and prevent the water from descending,

bulr when the mAhine is in motion, these valves are of

course open. *'

In 1816, an improvement was made upon the centrifu-

gal machine by M. Jorge. It consisted in making the ver-

tical tube AB immovable, and in limiting the rotatory

motion to the horizontal pipe or pipes. The advantages

of this construction are, that the quantity of matter put in

motion is diminished, and that the vertical tube may have

any form, and any position which local circumstances may
require. 5tt liecueit des Mac/ii7ies de I'Jcademie, 1732;

and Hachetie's Traite Elemcntaire des Machines, p. 136.

12. Descrifition of Smeaton's Pzaiifi ffor keejiirig u/i a

constant head of water.

This ingenious pump forms a part of the apparatus by

which Mr. Smeaton performed his experiments on the

effects of overshot and undershot water wheels; and the

object of it was to furnish the wheel with the same quanti-

ty oi water at each stroke. It is represented in plate

CCCCLXX. Fig. 16. where ABCD is the reservoir, in

•which the water is to be kept at a constant height m n, so

as to flow out uniformly at an aperture in any of its sides.

The piston rod a b carries a cylinder a h, of such a size

that the surface 1h n is pressed as much up b'y the descent
of the portion a f into the water, as it would descend by
following the piston b in its descent towards EF. The
diameter of the cylinder a f must be a little less than that

of the pipe CDEF, as a portion of the latter is occupied
by the forked rod /; b, which carries the piston. In con-
sequence of the surface m n remaining always at the same
height, the efflux of the water at any aperture in the sides

of the reservoir ABCD will be uniform.

IS. Deicrijnion of a Pumfi -with a Double Piston,

Pumps with two pistons have been used principally af
sea and in fire-engines, as it is an object in both these
cases to apply the power of as many men as possible placed
near each other. An excellent pump of this kind is re-

presented complete in Fig. 17, where MN is the standard
to which the machinery is fixed, AB the body of the pump,
CD the rising pipe from which the water is received, and
EF the main through which it is forced. A lever handle
H a', moving round a fixed fulcrum f, carries the two pis-

ton rods a' -v b', a to b, to the ends of which are attached
the pistons b', b. The rods -v b', iv b, are made to work
equably and vertically by means of the wheels v, e; moving
between vertical guides, so that though the rods a iu,a' v
vary their inclination to a vertical line, the piston rods v b',

iu b work vertically in the main barrel AB.
When the handle H is at its lowest position, the piston

b' is near the top of the barrel, and the piston b near the
bottom. There are valves in both the pistons, and its

operation is obviously similar to that of a sucking pump,
the power of it being doubled by the use of two pistons.

In a pump of this kind, described by M. Hachette, the
piston rod of the lower piston passes through a collar of
leathers in the upper piston, the piston rod being in both
placed a little to one side of the centre of the piston. See
Traite Elementaire des Machines, p.»153. This con«
trivance is the same with that used by M. Noble, in the

hand pump he has made for the navy.

14. Description of a Three-Barrelled Pumji.

The object of a three-barrelled pump is to keep up a
continued current of water by the action of three pistons,

one of which is at the bottom of its working barrel, while
the second is in the middle of its barrel, and the third, at

the top of its barrel, as shown in Fig. 18. In each of the

three pumps, which are similar to that shown in Fig 5,

AB is the working barrel, a b the piston rod at the valves,

and c the circular orifice or section of the pipe (above D,
Fig. 5) through which the water is forced. The rising

pipe from which the water is raised is shown at EF, and
n\ n is the suction chamber common to all the three valves.

Pumps of this kind were used by Mr. Smeaton, in the

numerous water engines which he erected at London
Bridge, Sheffield, and other places which required to be
supplied with water. When the pumps are small, the
barrels are generally made of brass, but when they are

made on a large scale, cast iron is used. Opposite to the
aperture c of each barrel, there is a projecting neck or short

pipe, covered at the end by a door, through which a work-
man can get access, for the purpose of repairing the valves.

The valves used by Mr. Smeaton were of iron, and shut

down upon hinges like a door, being covered with leather

on the lower side. The centre pin of the hinge was placed

back from the hole which the valve covers ; and it was also

raised above the surface of the under side of the valve, so

that the valve opens in some degree on that side where the

hinge is," as well as on the other side. Hence obstruc-
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{ions are less liable to be detained iu llie valve, and have

less power to break its hinge. The hinge is fastened to

the body of the pump by a screw passiiii; through the inc-

tal into tlic end of tlie hinge. The pislon or forcer b of

eacli Ijarrcl consists of three metallic plates, secured to the

rod a b. The middle plate, which is lurncd as trne as pos-

sible, is accurately fitted to the barrel, and tlie upper and

lower plates are somewhat smaller. Two round pieces of

leather, larger than the barrel, arc placed above and below

the middle plate, and are held fast between it and the up-

per and lower plates. When ihese pieces of leather are

forced into the barrels, they bend the one up and the other

down, round the upper and under plates, so as to form two

leather cups, which tit the barrel in the nicest manner, and

will not permit any water to pass between them. When
the piston b of the first barrel is raised, a vacuum is pro-

duced below it, and the pressure of the atmosphere forces

the water up through the valve d. The descent of the

same piston forces open the valve in the pipe at c, and
drives the water up that pipe. While this barrel is forcing

up the water through f, the next barrel is sucking it up
during the ascent of its piston, while the third keeps up
the action in the interval when the change of motion takes

place between the two. If the pistons are properly work-
ed, by means of well-adjusted cranks, they will furnish a

very constant stream of water.

15. Descrifition of Mr. Smeaton's Hand-Pumfi for Shifts.

This pump was invented by Mr. Smeaton in 1765, and
was intended to remedy a defect in all pumps used at sea.

As the common ship's pumps deliver the water on the

main deck, about 4, 5, or 6 feet above the surface of the

sea, a quantity of power is thus unnecessurily expended.
To remedy this evil, Mr. Smeaton employed horizontal

wooden trunks or pipes, which carried off the water through
the ship's sides at as low a Icvtl as possible. One end of
these pipes proceeded from the upright trunk of the pump,
and the other was fitted into boxes, or short wooden tubes,

let in through the ship's side, and caulked just above the

load water line. " These side pipes were closely jointed

with the boxes in the ship's side at one end, and at the

other end into strong planks, which were bolted against

the sides of the pump, in order that the side pipes might
be got out and in without disturbing the pump, which was
a sucking pump with its bucket worked by a lever or brake
upon the deck over the pump. From the top of the pump,
a stand pipe was carried up to the main deck, or as high as

was thought necessary to prevent the water reverting and
running back into the ship, over the top of the pump, when
the sea rose above the orifices of the side pipe, or when,
from the ship being in distress, they were under her load
water line. By this, even when both boxes and pipes were
wholly under water, it would no ways interrupt the action
of the pump, for whenever the water in the stand-pipe rose
above the level of the water without, the pressure of the
column in the stand pipe, would cause it to make its way
through the side-pipes, so that in this case no level was
lost; and though the pump was at rest, no water could
revert down the pump; because there were the valves of
both bucket and fixed box or clack, which prevented it.

The working barrel was of brass, and very truly bored, the
bucket and fixed box being of the same construction as
those used in the steam-engines, and the pump rod was
made of greater bulk than was necessary, merely for
strength, but by way of weight, that, when the brake was
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lifted up, the pump rod should readily descend by its own
weight. The brake of the pump had a branch fixed on,
rather obliquely at each side, so as to form three handles,
for lour men to work at once; they stood one on each side the
middle stem of the brake, and one on the outside of each
of U.o branches; and every quarter of an hour they could
relieve themselves by changing hands, which was done by
changing places. They were intended to make no more
than twenty-five strokes per minute, move the pump rod
17i inches up and down at each stroke, the barrel being a
nine-inch bore. This was much better than making shoricr
strokes, and quicker, as they usually do. Their hands
moved up and down about four feet six inches, and by
woiJiing with this stroke at a moderate rate, so as to hold
it an hour, four men would in that time deliver 20 tons,
at a height of 22 feet. This was upon a supposition of
raising the water, to the usual height; but when, by the
application of the maxims, before described, this perpen-
dicular was shortened to 16 or 17 feet, then nearly the
same delivery could be made by three men, or proportion-
ably more by four men ; that is, as 17 : 22 : : 20 : 26 tons,
at 17 feet. The foot of tlie pump was let through the
ship's inner planking or ceiling, betwixt two of the floor
timbers, and did not touch the bottom or outside planking
within 2| inches, the lower end being rounded within side
like a trumpet mouth, it being a bad plan to have the
pump standing upon its lower extremity, with holes bored
to let in the water, as it is thus very liable to be choked
by dirt. A plank of the ceiling was made to lift up near
the pump's foot, that a man could occasionally get in his
arm, to clear away any chips, sand, or dirt, or other mat-
ter that should happen to be drawn thither."

IS. Jccount of Mr. Witty's Imfirovement on Pum/is.

The disadvantage of raising the water to a higher level
than is actually required, seems to have given rise to Mr.
Witty's improvement on the pump. Smeaton had already
remedied this evil, as we have just seen, in ships' pumps.
In distilleries, &;c. as well as in ships, it is used to force
the water to the top of the barrel, and allow it to run off to
a lower level. Hence if the water descends from the top
of the pump to a place of delivery much below the top of
the barrel, the fall of the water through this height is a
mechanical force which is entirely wasted, and which
might be advantageously employed in raising the water
through part of the pump barrel. Mr. Witty avails
himself of this power in the following manner : " Instead,"
says he, " of letting the water or liquid escape from a com-
mon pump, at the usual place of delivery, I caused it to
descend again in a syphon pipe to the lowest level at
which it can conveniently be delivered; and as this descent
is considerable in ships, brew-houses, kc. a considerable
saving of labour is effected in working pumps, by a de-
scending column of water or liquor counterbalancing as
much in length of the rising column in the pump as the
height which it descends in the syphon pipe to the place
where it can be delivered."

If we consider the water which in ordinary pumps falls

from the top of the barrel to the place of Us reception as
a mechanical force which is lost, we may avail ourselves
of it, by various contrivances, for assisting in the work to
be performed. In Mr. Witty's contrivance, the men at
the pump raise the water to the bottom of the short leg of
the syphon, and it is then drawn through the syphon bvthe

Ce
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water of the larger branch. There are many cases, how-

ever, where wc may allow the workmen to raise the water

to the lop of the barrel, and employ the direct force of the

descending fluid to work another pump, or perform any

other piece of work that may be required.

17. On Chain Fum/is.

In our article Hydrodynamics, we have already given a

drawing and description of the chain pump, both as con-

structed with plugs and with buckets, (see Plate CCCXX.
Fig. 6. and Plate "CCCXXIV. Fig. 4. and 5.) but as these

pumps have been found by long experience to be the most

useful at sea, and the least liable to be deranged by acci-

dental causes, we propose to give some farther account of

them in this place.

Every English ship of war has four chain pumps, and

three hand pumps, which are all fixed in the same well.

The old chain pumps were very defective machines

previous to the improvements made upon them by Mr.

Cole. The sprocket wheels w,m. Fig. 5. Plate CCCXXIV.
had no contrivance to prevent the chain from sliding or

jerking back on the surface of the wheel. The links were

not only loo short, but were ill united, and hence they

created much friction in passing round the sprocket

wheels, and often broke in situations of a critical kind. In

Mr. Cole's improvement, the links are formed of two long

plates of iron, with a hole at each end, and fixed together

by two bolts, which act as pins for the joints. The buckets

or saucers a, b, c, Fig. 4. Plate CCCXXIV. are circular

plates of brass, with a piece of leather between them ; and

the sprocket wheel* W, W, are formed like the trundles

used in mills. TItey consist of two iron wheels, fixed at

eight inches distance on the axle, and united by several

round iron bolts. The links of the chain have hooks

which rest on these bolts, and the chain is thus kept upon

the wheel, and prevented from starting back when loaded

with a column of water. Mr. Cole has constructed his

chain pump so that the chain may be taken up and repair-

ed, or any ballast removed with which it may be choaked.

In a comparison of Mr. Cole's pump with one of the old

construction, it was found to raise one ton of water in 43|

seconds, with the power of four men, whereas the old

pump required seven men to raise one ton of water in 76

seconds. Mr. Cole's pump was introduced into the navy

more than thirty years ago, and the principal alteration it

has e>;perienced since that time is the substitution of a

curved metal tube in place of the lower sprocket wheel, as

the chain passes over it more easily than over a wheel.

The cranks are now made to take off, and they are large

enough to permit l/iirly men to work at once.

M. Hachette has given in his Traiti des Machines,

Plate ix. a detailed drawing of all the parts of an improved

chain pump, to which the reader is referred.

Various experiments have been made on the effect of

chain pumps, both vertical and inclined. With a vertical

one employed in the construction of the Pont de la Con-

i-,ordc at Paris, four men raised 2000 cubic feet (68.55

cubic metres) of water to the height of 16J feet (5.3

metres) in one hour, or 363.315 cubic metres of water to

the height of one metre, or 90.83 for each man. M.
llacheile considers this as too great a mean of ihe-foree

if four men.
M. Perronet, in building the bridge of Orleans, observed

that a vertical chain pump, wrought by twelve men,

divided into three relays, raised in 24 hours, to the height

of 15 feet, (4.87 metres,} 500 cubic feel (17.14 cubic
metres) of water. M. Perronet, however, thought that
the exertion was in this case extraordinary, and he pro-
posed to reduce the result one-sixth, to make it applicable
in ordinary cases. With this reduction, the daily work
of a man would be 139 cubic metres of water raised a
metre.

M. Perronet found that an inclosed chain pump raised in
an hour 1998 cubic feet of water to the height of 12 feet, or
23976 cubic feet to the height of one foot. He mentions,
also, that two inclined chain pumps, driven by 36 horses,
divided into several relays, raised 1177.20 cubic feet of
water to the height of 15 feet, or 1765800 cubic feet to

the height of one foot; and as a horse is equal to seven
men, we have 7 X 36 iz 252 men ; hence the daily work
of one man, as deduced from this experiment, is 7007
cubic feet of water raised one foot. For farther details

respecting these experiments, see Hachette's Traits Etc-
jnentaire des Machines.

18. Descrifition of Trevethick's lem/iorary Forcer.

The object of this contrivance, which we owe to Mr.
Trevethick, is to produce a constant stream in a common
pump, and it consists in attaching to any pump AB, Fig.

19, an additional barrel CD, communicating with the space
between the two valves of the pump; and in fixing the

two pistons so that they may be wrought at the same lime.

When the pistons are raised, the space BD below them is

filled by the pressure of the atmosphere, while the water

above the piston of the pump flows out at E. But when
the pistons descend, the valve v shuts, and consequently

the water driven by the piston b being unable to descend

through f, must ascend through the valve in the piston a,

and consequently produce a continued discharge from E
during the downward stroke of the pistons. See Nichol-

son's Journal, vol. ii. p. 216.

19. Description of JVeivsham's Fire Engine.

As the engines for extinguishing fire are nothing more
than pumps for forcing out water in a continued stream,

we shall make no apology for describing, in this place, the

fire engine of Mr. R. Newsham, and some other con-

trivances of the same kind.

This engine consists of two pumps. A, B, Plate

CCCCLXXI. Fig. 1, 2, which are both sucking and

forcing ones, whose pistons are wrought by a double lever

LL, fixed on the centre C of two arched heads, upon which

the chains wind and unwind, as the pistons a, b, to which

they are attached, rise or fall. When one of the pistons

is raised, the water from the reservoir R follows it into the

barrel through the valve v. But when the same piston is

depressed the valve -v shuts, and the water in the barrel is

forced through the valve x into the air vessel W W, into

which a pipe P P' is inserted, and reaches near to the bot-

tom of the vessel. The same effect is produced by the

other piston, with this difference only, that while the one

piston is rising and sucking water from the reservoir, the

other is forcing into the air vessel the water which it had

raised into the barrel by its previous ascent. As soon as

the water has risen in the air vessel above the end P' of

the pipe P P', it is obvious that the air included in the

vessel must be compressed by every new quantity of water

that is forced into it, and when the water has risen to a

m'
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considerable heiglit in it, the elasticity or spring of the

air reacts powerl'uUy on the surface m n of the water in

the air vessel, and compels it to ascend through the pipe

P P, through a long flexible leather pipe called the hose,

screwed in" at P, from the extremity of which it moves

with great force, and may be directed, in consequence of

the flexibility of the leather pipe, to any part of a house

on fire. When more than two men are to work the levers

LL, a sort of frame work is attached to the engine, by the

cross-bars G H, and treddles are also added, by which the

workmen act with their weight in treading. The side

trough, into which the water is first poured, is shown at

Z. It enters the reservoir R through a copper grating

c d, leaving any sand, dirt, or stones with which it may be

mixed in the pump. At X Y is seen the handle of a cock

E, which may be turned into three different situations.

The first is used when there is water near at hand to work
the engine by the sucking pipe S, in which case the water

enters at S, and rises through the valve f, and there is no

communication between the barrels and the reservoir R.

In the second position of the cock, there is no communi-
cation between the barrels and the end S of the sucking

pipe ; but the water from the reservoir R enters the cock

E sidewise, and turning at right angles through the cock

towards y, enters the pumps. The third position is that

in which there is no communication, either with the suck-

ing pipe S, or with the reservoir R, but only a communi-
cation between the reservoir R and the sucking pipe S,

which is the position when the engine is done working, to

empty the water left in the cavity of the cistern.

The following table shows the law according to which
the elasticity of the air will act on the surface of the water

in the air vessel

:

Height of water in Height of tbe com' Ratio of the air's Height to which the
air-vesseJ WIV. pressed air. elasticity. water wiU spout.

h
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The pressuve o£ the coiiiained waLer against llie innci'

lap has asliglit tendency to tighten the seam, but no great-

er internal lap is necessary than what is sufficient to pre-

vent the tearing out of the rivet. Mr. Perkins (see Trans-

actions of the SocUlij of Jrts, vol. 38, p. 102) supposes he

has made an essential improvement on Sellers & Pennock's

plan, by suggesting a greater inner lap than that intro-

duced by tlicm, which he thinks will be more efficient as a

valve. Theoreticaliy considered, there can be no gain

from the extension of tliis lap, and, in practice, the redun-

dant leather, being unconfined, would warp in drying, and
be most likely, when brought into use, to present a puck-
ered edge, and thus form channels leading to any existing

defects in the seam.

It is convenient to have the hose in sections not exceed-

ing fifty feet in length; the female part of the screw con-

necting these sections, should revolve on a swivel joint

;

and it is important that the water way through the con-

necting screws should not be lessened. Mr. Perkins's

plan to effect this is shown in No. 1, Fig. 6, where A is the

i'emale part of the swivel joint attached to the hose by the

female screw, c c, and prevented from collapsing by the

hoop ring, d, within it. On the outer side of the screw is a

groove, b b, on which the swivel ring a a, revolves; this ring

being fixed to the female connecting screw, B, by means of

vivelting, on the end of it at/! The male screw, C, is at-

tached to another portion of the hose, in the manner al-

ready described.

The advantages proposed by Mr. Perkins are equally

secured by making a small enlargement of the hose, at its

junction with the screws, and employing swivel screws of

the ordinary construction. Sellers and Pennock unite these

to the hose, as shown in N'o II. Fig. 4, by making the lube

m and the swivel tubey, which respectively join the male

and fe.niale screws, RI, F,'to the leather, a little tapering.

A fine screw, with a blunt edge, is cut on each tube. The
ends of the hose being then surrounded by metal bands,

B B, of proper diameter, the tubes are screwed into the

hose by a lever, gradually compressing the leather between

them and the bands, until they have fully entered, when
the hose will be firmly held, attached to the connecting

screws, M and F.

The present mode of rlvelting hose has been in use

upwards of thirteen years, as originally devised. The
seam thus formed will last four or five times longer than

ihat made with the best thread, and (excepting a few de-

fective rivets which may have been accidentally inserted

and are readily replaced) will be of equal durability with

the leather itself. I'he superior strength of this rivetted

seam has rendered hose a much more important auxiliary

in the extinguishment of fires than it ever formerly was;

as it may be confidently relied on to conduct water, with

safety, from engines to the summit of the highest buildings.

Popular experiments have been made on this hose, show-

ing that water may be elevated in it, perpendicularly, two

hundred feet, and the inventors compute the pressure with

which they ordinarily lest ils strength to be equal to a co-

lumn of twice that height.

In all attempts to extinguish fires it is necessary that

water should be thrown on the burning materials, and it is

important that it should be ihrown on in as compact a form

as possil)le. Much uf the water projected from an engine

without hose to conduct it, is lost, as it never leaches. the

matier in combustion. In addition, should the water, by

ils rapid projection through the air, lose its adhesion, and

fall in the form of spray into an intense flame, it will be

chemically riecoroposed, and Ihe gases prodttced will in-

crease rather than diminish the vigour of the conflagra-
tion.

This is not the only consideration recommending the
present improved hose ; it is no longer of any consequence
that the engine should be stationed contiguous to the
building on fire, provided there is hose enough lo extend
from the engine to the spot where it is to be used. On the
contraryil is advantageous to place the engine wherever it

can be most conveniently supplied, and thence propel the
water through the hose to the fire by tne power of the
engine. A great additional gain is, that ihe use of the
hose renders the formation of lanes unnecessary, by which
many difficulties and delays are avoided.

In order to obtain in the most convenient and economi-
cal manner the conjoined advantages of the hose and fire

engine, Messrs. Sellers and Pennock have devised a plan
of fixing within the hose carriage, a double forcing pump
equal in power lo the common fire engine. This com-
bined machine is known by the name of Hydraulion.
The hose is carried on a reel, whose lower segment
revolves within a box that forms a reservoir for water
when the hose is wound off. At the bottom, near the

hinder extremity of the box, so as not to interfere with the

reel, the pump is securely fixed in a horizontal position,

surrounded by a cylinder of about twice its diameter,
which constitutes the air vessel. The ends of the pump
and air vessel, being of equal length, are closed by plates

drawn firmly against them by rods or bolts, the fiont plate

having a stuffing box through which the piston rod works.
The piston within divides the cylinder of the pump into

two chambers, having two valves in each, through one of
which water is received from the reservoir, and through
the other discharged into the air chamber. Over the valves

in the air chamber thin metal plates are extended, called

diaphragms, and their object is to receive the first impulse
of the water, and thus prevent any exhaustion of the air.

From the fulcrum of the levers, and between the hose reel

and sides of the box, arms project downwards, and are

connected to a swivelled cross bar which passes under the

reel ; to the middle of this cross bar, the piston rod is at-

tached by an intermediate joint, so that any motion given
to the levers is imparled to the piston. When the water

is thrown by this operation into the air chamber, it is

carried thence by a pipe attached to an aperture in the

bottom of that vessel, and this passing through the end of

the box, is terminated by a screw to which the hose is at-

tached.

F'ig. 5 represents a longitudinal section, and Fig. 6 an

end view of the air chamber A, and the contained pump P,

fi the piston, S the stuffing box of the piston rod, A, /;, valve

holes, through which the water is driven into the air cham-
ber, those by which it is received into the pump not being

visible in the first projection, but V in Fig. 6 is the front

entering valve, and D the discharging valve, over this is

the diaphragm d. From the general similarity of construc-

tion in fire engines, it is unnecessary to enter into further

details. The vignette figure 1, represents a hydraulion

peculiarly suited for villages, and" adapted to the power of

sixteen men, the pump being seven inches in diameter and

the stroke of the piston 9 inches. Twenty men are suffi-

cient lo furnish the requisite supply of water, and to put the

whole apparatus into complete and effeclual operation.

The short piece of hose attached to the pump nozle in

the manner delineated, indicates a simple but very useful

mode of employing the head of water raised lo the inser-

tion of the pump handle, and for iinpelling the water fvotn

the pump through hose to the engine.

0-
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The larger sized liydraulions are supported on springs,

which greatly facilitate their motions over rough roads or

pavements, and prevent many injuries which might occur.

They are constructed in such a manner as to be very or-

namental, and generally have two reels, in which case the

engine is placed in the centre of the body.

VVhen fire engines are constructed to raise the water as

from a pond, by suction, it is obvious that the pipes through

which the water is raised must be perfectly air tight.

Leather hose distended by a series of metal rings, bvit re-

taining some degree of flexibility, and divided into short

seclions, connected by screws, were usually employed for

the purpose. The operations of the engine, however,

were often defeated by warble holes or other small defects

in tlio hose, through which the air would enter, and pre-

vent llie ascension of the water. This inconvenience has

been completely obviated by a plan of Sellers and Pennock,
which substitutes metal tubes with joints, instead of such
hose, as repr cscnted in Fig. 7 . These tubes are connected to

the caps C, C, l''ig. 7 and 8. the caps being drawn together by
the rod R, and swivelled jointed at J, J, by means of a tongue
on one, that revolves in a groove in the other cap.

Suctions thus simply constructed accommodate them-
selves with more facility to the position they are to occupy
when in use, than the leather pipes, which only bend in a

long curve; they are certainly air tight, are much lighter,

and fold up so as to be carried in a birth under the engine,
without taking them apart at the joints, which has to be
done with the ordinary suction hose to render them por-

table.

For farther information on the subject of fire-engines,

see Phil. Tra?is. 1676, vol. xi. p. 679. Reaumur's engine
Mem. Acud. Par. 1722 ; xMachines jl/ifirouvees, tom. i. p.

151. Ublemann's engine, Mem. jicad. 1722, and Mach.
jlfifiroun. tom.iv. 35. Gensanne's engine, Mach. Atiproii-v.

tom.vii. 95. Thillay's engine, iV/em. .-/caf/. 1746, Hist. 120.

Bonnet's engine, Mem. Acad. 1749, Hist. 182. Dearborn's
engine, Mem. Amer. Acad, of Arts, 1794, vol. i. p. 520.

Bramah's engine, Repertory of Arts', vol. iii. p. 368. Simp-
kin's engine, Refiertory of Arts, vol. vii. p. 301 See also

Belidor's Architect. Hydraul. vol. ii. p. 186. Emerson's
Mechanics, p. 275. An account of the history of fire-

engines, by Beckmann, will be found in the Phil. Mag.
vol. xi. p. 238, or in his Hist, of Inventions, vol. iv.
p. '75.

22. Description of various Piimfis,by Rametli and others.

As these different pumps all resemble one another in

principle, we shall describe them under the same section.

They are represented in Plate CCCCLXXI. Figs. 7, 8, 9,

and 10.

In Fig. 7, AB is a lever moving round C as a centre.
The end BC works in a box CBF, immersed in the water
WW. When AC is pulled to the left, the end liC forces
out the water up the pipe E and through the valve v into
the pipe ^Lv, where it is kept by the descent of the valve
V. The water enters the box by an aperture below B.

In Plate CCCCLXXI. No. III. Fig. 8. a wheel A, with
three spiral wings, B, C, D, revolves round A in the centre,
and is immersed in the water WW. When C ascends
towards F, the water between C and F is forced up into the
pipe HG, and is detained by the descent of the valve v,
the rod FE rising between the guides or rollers mn as c

advances to F, for the purpose of preventing the water

from getting through at F. The next wing D produces
the same effect, carrying up the water above its natural
level WW to the pipe H.

In Fig. 9, which is taken from the cabinet of Servier,
there are two revolving wheels AB, which work, in one
another, and are pulled close to the elliptical cistern DC.
The water which rises through the pipe E into C is forced
by these wheels round the outer teeth up to D, and conse-
quently up the pipe F. Ramclli had previously given a
pump of this kind, in whicli there was only one wheel,
with a rod like EF in Fig. 27. See AHcholson's Journal,
vol. viii. p. 35.

In Fig. 10 the very same effect is produced by a wheel
A, furnished with a number of vanes, m, n, d, which fall

down on the circumference of the wheel at the side, and
resume their other position by the action of a spring .v

attached to each of them. They will consequently force
up the water from D to C.

23. Description of Brown's Atmos/iheric Engine, in

ivhich a vacuum is effected by burning oil or coal gan
within the cylinder.

We have seen a model of a pump in which the air in
the barrel was rarefied by burning the shavings of wood at

the lop of the barrel, an air-tight cap being put on when
the rarefaction was supposed to be at a niaximuin. A
certain quantity of water was thus raised above the valve
at the bottom of the barrel, and the operation was repealed
till the water rose to the desired height. Though this
expedient might be found useful in cases of exigency, it

had not a sufficiently practical character, and we have not
heard of its being introduced.

An analotjous though totally different principle has been
happily applied by Mr. Samuel Brown to create a vacuum
in pumping engines, which may be employed both to raise
water and drive machinery. The specification of the patent
by which Mr. Brown has secured his right to this inven-
tion, was enrolled only in June, 1824, so that we are not
able to speak of this invention on the authority of any
actual trial of it on a large scale. The principle, however,
of the invention is highly ingenious, and we are disposed
to view it as a formidable rival to the steam engine in its

best form.

In its general character of an atmospherical engine, Mr.
Brown's invention resembles the steam engines of Savery
and Newcomen, but the vacuum is effcted by burning
coal or oil gas within the cylinder, so as to consume the
atmospheric air.

The general appearance of Mr. Brown's engine is repre-
sented in Plate CCCCLXXI. No. III. Fig. 1 f, where a and
b are the two cylinders in which tlic vacuum is to be pro-
duced, c and d two rising mains leading from the reservoir
i to the top of the cylinders a, b. Coal or oil gas is con-
veyed from a gasometer tliroush the pipes e and f, the
last of which passes into the cylinders, and terminates in

the perforated burners g, while the pipe e terminates ir»

small openings with sliders h h, in the side of the cylin-

ders a and b, ijiimcdiatcly opptisite to whicli arc lateral

jets, communicating with the burner^.
The reservoir i is filled with water, which, by passing

through the pipey into k, raises ^he float /, and by pushing
up the rod m, will elevate the end n of the beam n.-. The
cap will thus be li'"led from the cylinder b, and the cap p
brought down upon the cylinder a. By opening the slop-
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cocks, the gas is to be let into the pipes c and /, and the

jets at boih ends of the pipe e, near h and //, are to be set

fire to. The slider h having been lifted by an arm £-, moved
by the ascent of the rod m, the flame of the jet e instantly

communicates with the burner g, and causes it to burn

within the cylinder. In the upper part of the apparatus,

there is placed a small cylindrical glass vessel r, which is

more than half full of mercury. It vibrates on pivots, and

as the rod m ascends or descends, two stnaU arms .s, fixed

to the rod m, strike a pin on the side of the mercury ves-

sel, and thus raise and depress it alternately. The mercury

being thus made to flow to the lower side, gives motion to

certain minor parts of the engine, as will be afterwards

explained.

In the position of r in the figure the rise of the end s of

the vessel has by the rod t drawn the slider -v over the

mouth of the pipe j and closed it, opening at the same
time the mouth of the pipe u. The water thus flows from
; into w and into dd, forcing the float x to ascend and lift

the rod y, which raises the end r of the beam, and takes

the cap // from the cylinder a, while it places the cap o air-

tight on the cylinder b.

By this descent of the end ii of the beam the rod m
is brought down, which by the intervention of the arm !/

shuts the slider /;. As the gas at g is now burning within

the closed cylinder b, the air is consumed during the com-
bustion, and a vacuum produced. The water, therefore,

rises, as in a pump in the main d, and flows over the top

into the cylinder A, which is thus nearly filled, the rarefied

air escaping through small valves in the top of the

cylinder.

During the process, the returning stroke of the beam
and the vessel r has shifted the slider -v from the mouth of

the pipe j upon the mouth of u, and by the same opera-

tion fornierl) described, the rod m and the end n of the

beam are raised, by which means the end z descends and
places the cap fi on the top of its cylinder, and the gas in

the cylinder a turns and raises the water into the cylinder

in the manner already described.

In order to raise the caps off their respective cylinders

e and b, after a vacuum has been made in them, a small

quantity of air is admitted by a slide valve in the air pipe

A, which is worked by chains BB attached to the floats

t X, and by means of the lever r z to which the slide above
A is attached, the ascent and descent of the floats admits
the air alternately into the cylinders a and b immediately
after the water is risen.

The gas is turned off" and on by chains C, C, with sus-

pended weights, passing from the ends of the vessel r to

the stop cock in the gas pipey. The water raised by the

engine is retained by the valves at D, D, and it occupies

the mains and the outer cases of the cylinders which keeps
the interior cool ; but the greater portion of the water

that is received into the cylinders c, b, passes off

through pipes EE to the trough F, from which it is

delivered through a sluice into the buckets of a water
wheel GGC, which it drives, and from the axle of which
any kind of machinery may be driven. This wheel is

unnecessary when the machine is to act merely as a

pump.
The inventor remarks, that a piston may be worked on

the principle of producing a vacuum beneath it by burning
the air in the manner above described ; and he proposes
that this be done in a distinct vessel, so as to communicate
with several cylinders, and consequently to work several

pistons at once; the air and vacuum valves being opened

and shut by the same means as the induction and eduction
valves in steam engines.

Mr. Brown proposes to impel steam boats with this

engine, which, he says, will require only a few butts of oil

for a long voyage.

Among the advantages of this engine are its small size,

which is only one-fifth the weight of a steam engine
and boiler of the same power, and its entire freedom irom
danger. See Dr. Brewster's Journal of Science, vol. i.

p. 337.

The Rev. Mr. Cecil has described in the Cambridge
Transactions, vol. i. part. ii. an engine in which a vacuum
is created by the explosion of a mixture of hydrogen and
common air. Mr. Cecil suggested in his paper that the

expansive force of tlie explosion might also be employed

24. Descri/Uion of Mr. Hunter's Self-acting Pumfu

This pump, invented by Mr. Hunter of Thurston, is

founded on the same principles as the Hungarian machine,
which we have already described in our article Hydrody-
namics. The object of it is to raise water above the

original reservoir, by the descent of a certain portion of

it. It is represented in Plate CCCCLXXI. No. I. Fig. 12,

where A is the cistern filled by the spring B,C the cistern

at which the water is required, and D a water-proof
metallic box, twelve inches square, and four inches deep,

placed within A, and near the top of it. A pipe F, of

half an inch bore, leads from the top of A to the bottom
of F, which is a metallic box similar to D. A pipe G of

half an inch bore, leads from the top of the box F to the

top of D, the upper part of it being above the level of B.

Another pipe H, of half an inch bore, leads from the

bottom of D to the bottom of C, and is made as long

as from R to S. One valve I opening upwards, is placed

at the mouth of the pipe H, another K opening upwards
at the bottom of D, and a third L opening upwards
at the bottom of F. A pipe M conveys the overflowing

water of E to a small light pan N, which, when filled

with water, presses down one end of a lever O, which
opens the valve L. A flat piece of leather at the end

of a chain, is suspended from the pan P, and that piece of

leather opens a hole at A, when the arm O and pan
N are forced down. The hole Q must be of a suffi-

cient size to let the water escape from the pan N, in the

same lime that D is filling with water through the

valve K.
When the vessels D and F are full of air, the water

flows from A into E, drives out the air from F, passes

through G and D to I, and from E, F, and G, to the level of

B. It then flows over at R into the pipe M, fills N, which
descending by the weight of the water round the fulcrum
/opens the hole Q, and the valve L as formerly described.

The vessel F then empties itself at L, is filled with air

from D through G, and D is filled with water through K.
At the same time N is emptied through Q and returns to

its place, allowing L to shut, and leaving F and G full of

air. The water continues to rush through F, expelling

the air from F through G at D, which air again expels

the water from D through H up to C, until F antl G
are filled with water, and O with air, when the machine
has returned to the same state as at the commencement
of the operation, F and G being filled up to the level

of B.

If it is desired to supply a house with water at the level
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ot the middle story, the vessel F may be placed in the

kitchen, and C in the bed-room, and every gallon of water

under the kitchen will give nearly a gallon in the bed-room.

The pipe F may be supplied with impure or even dirty

water; and in that case, the whole of the spring water of

B will be doubled to C, instead of half of it being wasted

at L ; so that the whole of any spring may be raised by

forming a dam as in mills, and obtaining a fall for a part of

the water equal to the height to which it is required to pump
up the spring. The effect will be the same, whether R
is on a level with B or not. The water will always rise as

high above D, as R is from S. The superiority of this

pump arises from its acting with very little friction, and,

as a proof of this, it may be mentioned, that Mr. Hunter
had a small one which wrought, without being touched,

for three months, raising eight hogsheads of water every

day.

25. Uescrifition of Different Valves used iyi Pumli Work.

In considering the best forms which can be given to

valves, we must attend to the different purposes which
they serve. The first and most obvious requisite of a

valve is, that it be tight; the second, that it have sufficient

strength to resist the forces to which it is exposed ; the

third, that it allows the water to rise through it freely ; and
the fourth, that it does not allow much of the water to

flow back while it is in the act of shutting.

1. Clack Valve.—This valve, which is the simplest, is

represented in Fig. 2. and 3. of Plate CCCCLXX. and has

already been described in page 196. In cases where it is

difficult to gel at the valve to repair it, the valve is often

fixed in a box like a piston, having its outer surface a little

conical, so as to fit a conical seat made for it in the tube.

In this case it has an iron ring, or an iron handle, like that

of a basket, which can be seized by a long grappling hook
when it is required to be drawn up. When the clack valve

is opened, it obviously allows a good deal of water to go
back during its shutting. Desaguliers considers the loss

as equal to one-half of a cylinder of water, whose height
is equal to the diameter of the valve. Dr. Robison,
however, considers it as less than this quantity. Clack

valves are represented in most of the figures in Plate
CCCCLXX.

2. Butterjiy Valve.—This valve, which derives its name
from its resemblance to the two wings of a butterfly, may
consist of either two, three, four, or more valves joined to-

gether, so as to form a sort of pyramid, and resembling
the compound vulves which nature has formed in the
hearts of minerals. The hinges of each of the clacks of
the pyramidal valves are in the circumference of the tube,
and the points of the clacks meet in the apex of the
pyramid, being supported by four ribs, wliich rise up from
the scales and unite in the middle. When this kind of
valve is used for a piston, the rod of the piston is branched
out on four sides, when the clacks are four in number, and
the branches pass through the piston box, and are fastened
below with screws. The four clacks are supported by
these four branches.

3. Button or Tail Valves.—This kind of valve is repre-
sented in Plate CCCCLXXI. Fig. 13. It consists of a
piece of metal turned conical, so as to fit exactly the coni-

cal cavity of its box. A tail projecting from its lower end
passes through a cross bar in the bottom of the box, and
there is a little knob to prevent the valve from rising too

high. This valve is extremely strong, and may be made
perfectly tight by grinding it into its seat with emery. It

has the disadvantage of a small water way. Dr. Robison
suggested that the lower surface, instead of being Hat,

should taper below like a boy's top, to diminish its resist-

ance to the water.

4. Sfihcrical Valve.—This valve is represented in Plate

CCCCLXXI. Fig. 14. and consists of a sphere of metal,
which falls into a spherical cavity. It is prevented from
rising too high by the inverted box shown in the figure.

It is obvious, from the mere inspection of the figure, that

this valve must obstruct the water way too much. Dr.
Robison remarks, that the spherical valve must not be too
light, otherwise it will be hurried up with the water, much
of which may flow back while the sphere is returning to

its place.

For a popular account of pumps of different kinds, and
for tables to calculate their effects, see Ferguson's Lec-
tures on Mechanics, &c. vol. i. edit. 1823. See also the

other works quoted in this article.

PUR

PURACE, a village of New Granada, situated in an
elevated plain of the Andes, about 10,000 feet above the
sea. It is inhabited by Indians, and is celebrated for the
fine cataracts of the river Pusambia, or Rio Vinagre, the
waters of which are loaded with oxyd of iron and muriatic
and sulphuric acids. M. Humboldt visited this plain in

1801, and has described the scenery, &c. which itpresents.
PURBACH, George. See Astronomy.
PURBECK, Isle of. See Dorsetshire.
PURCELL, Henry. See Mustc.
PURPURIC Acid, is the name of a new acid, re-

cently discovered by that able chemist Dr. Prout. It has
long been known to chemists that a fine purple liquid is

PUR

produced by the action of heat and nitric acid upon lithic

acid.* When the excess of nitric acid is neutralised by
ammonia, and the whole concentrated by slow evaporation,

granular crystals of a dark red colour, and sometimes of a

greenish hue, are formed. These crystals are the pur-

purate of ammonia. In order to obtain the purpuric acid,

digest the crystals in a solution of caustic potash till the

red colour disappears, and drop the alkaline solution by

degrees into sulphuric acid, which unites with the potash,

and leaves the purpuric acid in the form of a light yellow,

or cream coloured powder. It is insoluble in alcohol and
ether, and very insoluble in water. It has no taste nor

smell. The specific gravity is greater than that of water

• The excrements of the boa constrictor consist ofpure lithic acid.
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It is dissolved by liie mineral acids when they are cou-

ccnlialcd. According lo Dr. Prout, its composition is as

Ibllows :

Two atoms hydrogen
Two atoms carbon
Two atoms oxygen
One atom azote

0.250
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of the interior. The faces of this pyramid arc directed lo

tlic four cardinal points.

This pyramid was explored by our countryman, Mr.
Davidson, in 1763. His principal object was lo deier- .

mine the depth of the well C, Flate CCCCLXXI, No. II.

Fig. 13. He descended from A to B, where there is a

grotto, fifteen Icel by five feet wide, and less than six feet

high. At C, the passage was closed with sand and rub-

bish, and he found here a rope ladder that had been used

by Mr. Wood sixteen years before, yet in high preserva-

tion. The length of AB is twenty-two feet, and of BC
128, which, with the addiiion of five feet between the first

and second shaft, gives 155 feel for the whole. The open-

ings from the entrance H, along HIAG and HID, had

been long known ; the former leading to the Queen's

oh.amber G, and the latter to the King's chamber F. Mr.
Davidson having found a new passage at D, and having

crawled through it on his face along the ground, dis-

covered a long, broad, and low room E, immediately

above F, but some feet longer than it, though of the same
breadth. The covering is composed of eight stones of

beautiful granite.

In 18J7, Captain Caviglia explored the pyramid with

still more success. With a lamp in his hand, and a rope
about his body, he entered the shaft A, and he found that

the interior ofAC was lined with masonry, and that there

was a hollow sound below at C. On another occasion, he
cleared the entrance at II, to admit more air for his opera-
tions, and discovered that the passage HI extended lo L
for 200 feet, and had the same inclination, the same finish

of work, and the same dimensions as HI. He found that

the channel IL opened directly on the well C, and was
continued twenty-three feet farther to M, where it took a

horizontal direction MN, twenty-eight feel long, and ter-

minating in a spacious chamber N, immediately ujider the

centre of the pyramid, and 100 feet below the base of S.

This chamber, which is sixty feet long, twenty-seven feet

broad, and fifteen high, is cut out of the solid rock upon
which the pyramid is built. In the centre of the room the

ground sinks five feet. Some rude and illegible Roman
characters had been marked on the wall by the flame of a

»andle. From this chamber there extends another low

passage to the south for 55 feet, and another to the east

for about 40 feet. Captain Caviglia found that the cham-
ber E, which is only 4 feel high, is coated with the finest

polished red granite, and that its rough floor is composed
of the same granite blocks which form the rool of the

room F. In the chamber F a sarcophagus had been

found, 6 feet U inches long, 13 feet wide, 3 feel 1| inches

high.

In all the pyramids the entrance is in the north front,

and the descending passages have an angle of 26° or 27°.

This line seems to be nearly directed to the pole star, and
the north face of the pyramid lo be almost in the plane of
the earth's equator. This we believe has never been re-

marked ; and we want only accurate measures to put it

beyond a doubt. But if they even deviate two or three
degrees, this only shows the rudeness of astronomical
knowledge at the time when the pyramids were built, or
the rudeness of the methods by which the angles were
laid down.
The second pyramid, that of Cephrenes, is said by

Denon to have a base of 655 feet, and to be 398 feel high.
The whole is thought lo have been covered by stucco of
gypsum and flint. Belzoni discovered its entrance in the
north front in 1818. Advancing along a narrow passage,
100 feet long, he found the great chamber 46 feet long by
16 wide, and 23 high, cut out of the solid rock. It con-
tained a granite sarcophagus, half sunk in the floor, with
Vol. XVI.—Part I.

many bones, some of which have proved to be those of the
cow. An Arabic inscription on the wall proves that it

had been opened by the Sultan Ali Mahomet.
The Ihird pyramid of Mycerinus is 280 feel at the base,

and 162 high.
'1 he pyramids of Saccara extend five miles to the north

and south of the village of Saccara. Some of tlicm are
rounded at the top, and are like hillocks casetl witii stone,
as shown in Plate CCCCLXXI. No. H. Fig. 14. taken
from Dr. Clarke's Travels. One of them has steps like
that ot Cheops. The ranges or steps arc six in numljcr,
each range being twcniy-five feet high, and eleven feet

wide. The total height is one hundred and fifty feet.

There is another built also with steps, which is supposed
to be as high as that of Cheops. The stones of these
pyramids are much decayed, and they arc more crumbling
than those of Djiza; and hence they are supposed to be
older. One of them is built of unburnt bricks, containing
shells, gravel and chopped straw, and is in a very moulder-
ing state. See Pococke's Descri/ilion of the liasc, vol. ii.

Clarke's Travels, vol. ili. chap. iv. and v.

PYRENEES, a chain of mountains extending from (he
Atlantic to the Mediterranean, and forming the boundary
between France and Spain. They are 200 miles long,

and 100 miles at the greatest width. Near Mont Perdu,

the hills are between 12,000 and 15,000 feet high. The
height of the line of perpetual congregation is about
10,000. The following are some of the heights of the

mountains and the passes.

Mountains. Height in Eniflish Feet.

The Pic D'Ossono, \l,7M
The Pic de Midi, 9,300
Canigfou, .-.-.- 9,247
The Pic de Los Ueyes, .... 7,620
Pass of Pineda, -.-... 8,243
Pass of Gavarnie, ..... 7,640
Pass of Lavarese, ...... 7,350
Pass of I'ourmalet, - - - - - 7,195

See our article Physical Geography, Spain, and' the

three following articles.'

PYRENEES, Eastern, a department in the south of
France, is bounded on ihe north by the department of the

Aude; on the west by the departments of the Arricge,
and by the Pyrenees; on the south by the Pyrenees; and
on the east by the sea. It contains 4337 square kilometers,

or 220 square leagues. The chief productions are corn,

wines, brandy, fruits, silk, aloes, honey, soda, wool, millet,

flax and hemp. The several. productions are iron, some
copper and lead, and a little alum. There are few manu-
factures here. A great many cattle are exported to Spain.

The principal rivers are the Tet, the Tech, and the Gly.

The chief towns are

Population

.

Perpignan, - - - - - - - 11,11)0

Ceret, 2,382

Prades, 2,333

Perpignan is the chief place of the department. The
forests occupy about 45,000 acres. The contributions in

1803 were 1,810,520 francs, and the population 117,764.

PYRENEES, Lower, a deparimeni in the south of

France, is bounded on the north by the departments of

the Landes and the Gers, on the west by the sea and the

Pyrenees, on the south by the Pyrenees, and on the east by

the department of the Upper Pyrenees. It contains 8072

square kilomelcrs, or 409 square leagues. The depart-

ment is mountainous, and the scenery grand and pic-

turesque, lis principal productions are maize, corn, flax,

wines, pasturage, chcsnuts, wood, brandy, and cattle. The
mineral products are iron, copper, lead, coal, salt, marble,

granite and alabaster. It manufactures consist of woollen.

D d
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linen, and cotton Roods and leather. Its chief exports are

wine, brandy, pewter, iron, salt, cattle, salted meat, and

wool. The principal river', are the Adour and the Nive.

The chiei places of the arrondissemens are,

Pau,
Bayonne,
Ortez,

Oleron,
M.-iiileon,

Population.

8,585

13,190

6,780
6,~38

1,010

Pau is the capital of the department. The forests

occupy about 150,000 acres. The contributions in the

year 1803 were 1,523,760 francs. Population 384,080.

See Bayonne and Pau.
PYRENEES, Upper, a department in the south of

France, is bounded on the north by the department of the

Gers; on the west by that of the Lower Pyrenees; on the

south by the Pyrenees, and on the cast by the department

of the Upper Garonne. It occupies 4937 square kilom-

eters, or 250 square leagues. Several of its valleys, such

as the Aure, the Barege, the Bastan, the Campan, the

Cautorets, and the Gavarnie, stretch into the very heart

of the Pyrenees, and exhibit much sublime and romantic

scenery. In the valleys and on the sides of the mountains,

the productions of the dep;irtment are corn, maize, wines,

figs, brandy; and the minerals are iron, copper, lead, and

calamine. There are fine mineral springs at Bagneres,

Barege, Coutarels, 8cc. The principal rivers are the

Adour and the Gers, beside a number oi gaves or torrents.

The chief places of the arrondissemens are as follows :

Population.

6,777

5,962
810

Tarbes, . - . - .

Bagneres, . . . -

Argellez, ....
Tarbes is the chief place of the department. The

forests occupy about 115,000 acres. The contributions,

in 1803, were 893,637 francs. Population 206,680. See
Barege.
PYRENEITE. See Mineralogy, Index.
PYRITES. See Mineralogy, Index.
PYRMONT, a small town of the north-west of Ger-

many, and capital of a district of the same name. It is

situated in a fine valley, and has a number of good houses.

The ciiadel is forlified with a broad ditch, high ramparts,

and subterraneous passages and vaults.

This town derives all its importance from its acidulous
chalybeate springs, which have long been in great repute.

So early as 1556 more than 10,000 strangers had been
attracted to Pyrmont by its waters. The gay season com-
mences in the end of June, and in July the place is most
crowded and brilliant. Those who wish to be free from
the bustle of that season should go in the beginning of

June, or not till August. The company drink the waters
at six in the morning, breakfast at nine, dine at twelve or
one

i
and, after dressing, they repair to the great pro-

menade or alley, which is formed of four rows of lofty

limes, planted in 1688. The alley is 500 feet long and
40 wide. The chateau of the prince of Waldeck is very
beautiful.

Near the well, there is a stone quarry under ground,
from some parts of which a sulphurous stream rises to a
small height. Animals are suflbcaicd by it. It is a good
sudorific to those who stand in it, but with their head
sufliciently raistd above its influence. Population of the
place about 2000. The ingiedienis of the Pyrmont waters
have been alieady given in our articles Mineral Waters.
See the Phil. Trans. No. 448; and the MisceU. Dcrolinens.
torn. V. part ii. sect. 4. See Marcard Beschrfibung von
Pyrmont. Leipzig, 1789, 2 vols, and Pyrmonls Ulerk-
wurdigkeiten : einc Skizze fur Rcisende 7ind Kurgaate.
Leipzig, 1800, 8vo.

PYROLIGNOUS Acid, or wood vinegar, is the name
given to an acid obtained from the destructive distillation

of any kind of wood. It has been proved by Fuurcroy and
Vauquelin, that it is merely the acetic acid, with a little

enipyreumatic oil and bitumen.
M. Monge first showed that it preserved animal sub-

stances from putrefying. It is sufficient to immerse meat
or fish for a few seconds in it to preserve it for a long time.

Mr. Ramsay, of Glasgow, an eminent manufacturer of
that acid in the greatest purity, h-.is made many interest-

ing experiments wi'h it, which Dr. Brewster ha-> published
in the Edin. Phil. Journ. vol. iii. p. 21, to which we refer

the reader. Fish and beef receive a fine flavour from
being simply dipped in it ; and, in warm wt aiher, these

two substances will keep several days longt.r if they are

merely rubbed over with it by a sponge. In the same
Journal, there is a letter to Dr. Brewster from Dr Stanley

of Whitehaven, staling the excellent antiseptic effects

upon meat, when exposed to a sea voyage, and to a hot
climate.

PYROLITHIC Acid, is the name given to a new acid,

obtained from the silvery white plates which sublime from
uric acid concretions when distilled in a retort. When a
solution of these plates, which are pyrolithate of ammonia,
is poured into a solution of subacetate of lead, there lalls a

pyroliihate of lead, which, when w;ll washed with water,

is to be decomposed by sulphuretted hydrogen gas. The
liquid which swims at the top, yields by evaporation small

acicular crystals of pyroliihic acid. It is soluble in four

pans of cold water, melts and sublimes in white needles by
heat, reddens vegetable blues; is dissolved by boiling

alcohol, and by nitric acid without change. It forms
neutral salts with lime, baryles, potash, soda, and am-
monia. The pyrolithate of lime consists of 914 of acid

and 8'6 of lime. The pyrolithic acifl is composed of

oxygen, 44'32 ; carbon, 2829 ; azote, 16'84 ; and hydrogen,

lO'OO.

PYROMALIC Acid, the name of a new acid obtained

from an acid liquid, which passi-s over into the receiver,

when malic or sorbic acid are distilled in a retort. This
liquid yields by evaporation crystals of pyromalic acid.

These crystals are permanent in the air, and melt at

118° of Fahrenheit. They are soluble in strong alcohol,

and in twice their weight of water. The solution reddens

vegetable blues. This acid forms neutral salts with baryies,

potash, and lead.

In the original distillation of the malic or sorbic acid,

small white needles appear in the neck of the retort, whicli

are considered by M. Lassaigne as a peculiar acid.
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PTROMETEH.
THE name Pyrometer, from Trvp^fre, and uerfov, a mea-

sure, is given to those instruments which measure the ex-

pansion ol solid bodies by heal, and to another class of in-

struments which measure degrees of heat above those

which can be indicated by the mercurial thermometer.

This last application of the name is by no means judi-

cious, and consequently pyrometers of this kind should be

considered as thermometers. We shall, however, proceed

to describe these instruments in the order of their inven-

tion, and under the two different classes now mentioned.

CHAP. I.—ON PYROMETERS FOR MEASURING THE EXPANSION
OF METALLIC BODIES.

I. Muschenbroek's Pyrometer.

This machine, which we shall describe nearly in the

words of the original inventor, is represented in Plate

CCCCLXXI. No. n. Fig. 1, where AAA is a piece of

iron turned up perpendicularly at one end, the return be-

ing Ijj inch high. The other end, distant from it J inch,

is also turned up, and is turned back again, so as to make
abroad square plate, the side of which is 2 inches. The
iron itself is 1 inch wide and -^^ thick.

Upon the iron plate stands a brass machine, which is

drawn by itself in Fig. 2, where it is represented larger,

and seen from another side, the better to discover its parts,

which are marked with the same letters as in Fig. 1. This
is fixed to the iron by two screws X, X, which are its legs.

D is a circular plate of 2-^^ inches diameter, divided into

SOO equal parts. This divided plate stands upon four equal

pillars E, E, E. E, which join it to the lower brass plaie;

between these two plates there is a perpendicular steel axis

F", which has on its lower part a pinion of 6 leaves, and on
its upper a wheel of 60 teelh, marked G : there is also

another axis I H, supported by a cock from the upper
plate, and which axis receives the index I K ; having at its

lower end a pinion of 6 leaves to take the teeth of the

wheel G. The index, by one turn of the pinion H, is car-

ried round to all the divisions. There is, besides, a little

rack L with teeth, which take the leaves of the pinion F,

while the rack slides along under two small cocks P, P,

where it is pressed towards the pinion F by two small

screws M M, or drawn from it, as there is occasion, that

the teeth may neither stick nor be loose. The teeth of
the rack are 25 in an inch, and as it moves forward and
backward, the pinion F is carried round, and consequently
the wheel G, which carries round the pinion II, together
with ihe index I K. Let the rack have run one inch; then
F and G will have turned round 4 times and

-J;
and conse-

quently the pinion H will have gone round 10 x 4^, that is,

41| times. Hence 41f X by 3()() ZZ 12.500 parts. There-
fore one division corresponds lo the 12,500ih part of an
inch.

Fig. 3. represents a square bar,or parallelepiped of metal,
upon which the experimf nt is made, 5 /j inches long, antl

^\ of an inch thick. One end of ii O has a small tail, that

it may communicate no sensible degree of heat to the iron

A A ; it is received in a notch near 13, and fixed by the

y rew C. Its other end N has a hole in it, through which
goes the screw Q, which makes it fast to the rack L.

The bar, being thus fixed, cannot become longer, with-
out pushing forward the rack L, and moving round the
hand I K

; so likewise, when it beconics shorter, it must
move the contrary way. The weight of the bar is support-
ed by a piece of watch spring between the square iron and
brass [jlates E A. To apply conveniently the flame of spi-
rits, there is a box of brass, 3^ inches long,

\-f-g
inch wide,

and yj, inch deep, covered at top with a piece of blue stone,
such as will bear the fire. It has a long hole cut through
the middle, into which is let in a brass plate T, which has
5 small equidistant holes || parts of an inch asunder, and
Too inch in diameter, to transmit the wicks of the lamp.
1 his lamp has 4 feet, which closely take in the iron A be-
tween them, that the flame may come against the middle of
the bar; but the bottom of the lamp must not touch the
iron. The distance between the bottom of the bar and the
upper surface of the lamp must be half an inch, that the
cotton wicks, which stand u)) yV of an inch, may give an
equal flame. The cotton threads must be fine and even,
and 5 of them must make a wick of about -j-'- of an inch.
If the wick is drawn up too high the flame will be too
large. In experiments with highly rectified spirits of wine,
there was always an equal quantity put into the lamp.

In the following table the expansions are marked in
parts, of which each is the 72T00 P^rt of an inch :

Expansion by one flame
in the middle.
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groove. Upon the upper end of the axis of this roller the

index X- 171 is fixed. In order that the chain by which 5-5-

carries i may be properly extended, the whole dial plate,

and the cocii and pinion ;, can be moved to or from the

wheel gg by a screw fastened 10 the upper frame plate. In-

stead of the rack NL, Dr. Desaguliers substitutes a long

thin plate of steel LX, about ^Vs'^s of an inch broad, ancl

tiled roughly, so as to move the first roller H, by rubbing

against it. It is spring tempered and is a little convex towards

H, but \\ hen it is fastened to the rod at N, there is a spring

fixed to the lower brass plate, which draws it straight and

tight by the end L, in the direction ML. Instead of tlie

cocks there are two pulleys P, P, placed horizontally,

whose broad vertical grooves receive and direct the steel

plate or roller LN, that is substituted for the rack. In

place of the watch spring to support the bars. Dr.' Desa-

guliers used a small brass roller, four tenths of an inch in

diameter, having its axis horizontal. This roller is raised

up by a screw Q so as to support any bar of metal at its

end N. By means of these alterations the sticking of the

teeth is prevented, and the motion of the index commences
at the instant that the heat is applied to the metallic rods.

See Desaguliers' Exjierinunlal Philoso/ihy, vol. i. p. 444.

3. Dc'scrifiiion of Mr, F.Hicot's Pyrometer.

The pyrometer, as constructed by Rlr. EUicott, is repre-

sented in Plate CCCCLXXI. Fig. 5, where AA is a flat

phdte of brass screwed down to a thick piece of mahogany.

Upon the plate is screwed two pieces of brass, two of

which B, B support the flat iron bar C, called the standard

bar. The upper part of the third piece of brass D is a

circle, about three inches in diameter, divided into 360 de-

grees, and within the circle is a moveable plate d, divided

also into 360 degrees, and a small steel index. The bar of

metal E, upon which the experiment is to be made, rests

upon the standard bar C. A bar, two inches and a half long,

is fixed to an axis, which turns on two pieces of brass

screwed to one of the supports B; and to the end of the

lever is fastened a chain or silk line, which, after being

coiled round a small cylinder, to which the index on the

brass circle D is fastened, passes over a pulley, and has a

weight hung to the end of it. Upon the axis which car-

ries the lever is a pulley one-fourth of an inch in diame-
ter, to which a piece of watch chain is fastened. The
other end of the chain is hooked to a strong spring G,
bearing against one end of the metallic bar E. There is

another lever H exactly similar to F, but the chain fastened

to the pulley on its axis, is hooked to the standard bar. The
line fastened to the end of this lever, "after being coiled

round a cylinder, to which the moveable plate is fixed,

passes over a small pulley, and has a weight hung to the

end of it; or the same line, passing under a pulley, to

which the weight is hung, has its other end fastened to the

lever F, so thai one weight will serve for both levers, as

in the figure.

When the bar E lengthens by heat, it allows the weight
to draw the lever F upwards, by its action on the spring G,
and, by means of the silk line, the index will be, at the

same time, carried forward in the circle. When the bar

E contiacis, the index will return back again, and the

same motion will be communicated to the standard bar.

An elongat'on of the bar E one-twentieth of an inch cor-

responds 10 360° or one revolution of the index, and one
degree to the 7200th part of an inch.

In using this pyrometer, the bar of metal is laid on the
standard bar. The heat of a lamp is first applied to the

standard bar E, and its expansion, as indicated on the
moveable plate, is marked. The expansion of the bar E,

by the heat communicated to it from the standard bar, is

also measured, as marked by the brass circle. The in-

strument is then allowed to stand till the whole is tho-
roughly cold; then removing the bar E, and laying another
bar of any other metal in its place, heat the standard bar
to the same degree of heat as before, which is seen by the
moveable plate's marking the same degree of expansion.
The index will then show the degree of expansion of the
second metal, as it did of the first, and in the same way
the expansions of different metals, by the same degree of
heat may be exactly estimated. The results obtained by
Mr. EUicott were as follows, the heat being the same

:

Steel.



TYROMETEK. 213

lal, to render moic perfect its contact with the point of the
micrometer screw. The divided index plate is shown at V,
and W, a knob for the handle. Tlic micrometer screw
passes through two solid screwed holes at D and Y. The
piece YZ is made a little springy, and endeavours to pull

the screw backwards from the hole at D ; consequently the

micrometer screw is constantly bearinp; against its threads

the same way, and thus renders its motion perfectly steady

and gentle. The index X has divisions upon it answering
to the turns of the screw. This piece points out the divi-

sions of the plate, as the face of the plate points out the

divisions of the index. In using the instrument, lay hold

of the knob at Q with one hand, and moving the feeler up
and down, with the other move forward the screw I till

its point comes in coniact with the feeler, then will the

plate and index V and X show the number of turns and
parts of a turn. In Fig. 7. is represented the instrument

when ready for use, and immerged in its cistern of water
AB. The cover C of the cistern goes on between the bar

EF and the basis BC when the instrument is raised on
blocks. The handle D is for taking off the cover when
hot; E is the mercurial thermometer; F the cock to let

off the water ; GH a hollow piece of tin, which supports
seven spirit lamps, which are raised higher or lower by
the screws I and K in order to give the water in the cis-

tern a proper degree of heat. The following are the mea-
sures in Mr. Smeaton's instrument:

From the fulcrum of the lever to the tube,

>"rom the fulcrum to the place of contact,

Length of 70 threads of the screw,

Divisions in the circumference of the index plate.

Inches,

5.875
2.8^5
2.455

.100

From these data it will be found that the value of one
division will be the 5876th part of un inch. When the screw
is altered one fourth of one of these divisions, the difference

of contact will be very perceptible to the slightest observer

;

and consequently the 23145th part of an inch will be per-

ceptible in the instrument.

Mr. Smcaton remarks, that the micrometer is best

judged of by the hearing, rather than by the sight or feel-

ing ; and that by this method, he found it practicable to

repeat the same measurement several limes without dif-

fering from itself above the 20000th part of an inch.

The following are the results obtained by Mr. Smeaton
from an increase of heat corresponding to 180° of Fahren-
heit, or the difference between freezing and boiling water.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14
15
16.

17.

18.

19.

20.

White glass Barometer tube.

Martial regulus of antimony,
Blistered steel.

Hard steel,

Iron,

Bismuth,
<;opper hammered,
Copper, 8 parts mixed with tin 1,

Cast brass,

Brass 16 parts, tin 1,

Brass wire,

Speculum metal.

Spelter solder, viz. brass 2, zinc 1,

Fine pewter.
Grain tin,

Soft soJer, lead 2 tin 1,

Zinc 8 parts, with tin 1, a httle hammered,
Lead,
Zinc or spelter,

Zinc hammered one-half an inch per foot.

Ten thousandths

of an inch.

100
130
138
147
161
167
204
218
225
229
232
232
247
274
298
301
323
344
353

%

These results agree very well with those made by Mr.
EUicott. Seethe/'AiV. Trans. 1754, vol. xlviii.

6. Descri/ition of Ferguson's Lever and Wheel Pyro.
meters.

The lever pyrometer, invented by Mr. Ferguson, is so
simple, as scarcely to require a figure for its illustration.
Upon a flat piece of mahogany arc fixed brass sluds, on
which the metallic bar is placed. One end of a bar bears
against a lever of the second kind, at a point very near its
fulcrum. The other end of this lever, which is bent, bears
against another lever, and very near its fulcrum ; and the
other end of this last lever is the index, which has a gra-
duated arch under it. The small expansion of the metallic
bar IS magnified by the first lever in the proportion of the
distances of the point of pressure from its plane, and from
its other extremity ; and this magnified effect is again mag-
nified by the other lever, so that an expansion of'tlie 400th
part of an inch corresponds to a whole inch on the scale.
This pyrometer is liable to the objection that the distance
of the points of pressure from the fulcrum and extremity
of each lever is variable during the experiment. See Fer-
guson's Lectures, v. i. p. 14, Ed. 1824.

Mr. Ferguson's wheel pyrometer differs from the lever
one in the substitution of wheels and pinions in place of
levers. The metallic bar bears against the end of a short
bar which advances between rollers. This short bar has
fifteen teeth on one side, which act upon the leaves of a
pinion of twelve teeth, on the axis of which is fixed a wheel
of one hundred teeth, which teeth again take into the leaves
of another pinion of ten leaves, on the axis of which is

placed another wheel of one hundred teeth, which again
take into the leaves of a third pinion of ten leaves, whose
axis carries the index. It is evident from a slight calcula-
tion, that one degree of the circular scale divided into 360
parts, corresponds to the 45,000ih part of an inch. By
means of a piece of watch spring connected with the
second pinion by a silk thread, the wheels are pulled back
again when the bar contracts, and the teeth of the wheels
are kept in contact with the leaves of the pinions. See
Ferguson's iec/i/res, vol. i. p. 301. Both these pyrome-
ters are more fitted for the exhibition of the principle and
effects of a pyrometer in a public lecture, than for taking
any nice measures of expansion.

7. Description of Ramsden's Microscopic Pyrometer.

The pyrometer of Mr. Ramsden, which we propose to

describe, derives its name from two microscopes attached
to it, by which the expansions are measured. The ap-
paratus consists of a strong deal frame, five feet long,
nearly twenty-eight inches broad, and about forty-two
inches high. The bar of metal, the expansion of which
is to be measured, and which may be even two feet long,
is placed in a copper (rough or boiler more than five feet

in length, and filled with water. Beneath the trough are
twelve spirit lamps, whose flames heat the water in

the trough to the boiling point, and consequently the me-
tallic bar is raised to the same temperature. Parallel to

the copper trough, and at a little distance from it, are
placed two other wooden troughs full of water, in each
of which is placed a cast iron prismatic bar. At the ex-
tremities of the bars, and per|)< ndicular to them, aie
fixed the two microscopes above mentioned. One of these
niiiroscopes has only a simple mark or point in the field

of view, but the other is furnished wiih a wire microme-
ter, siinibr to the wire micrometer described under Mi-
crometer.

Let us now suppose that the temperature of the two cast

iron prismatic bars is kept unaltered, which can be tasily

ascertained by keeping a thermometer in the water of



214, PYROMETER.

the troughs in which each is placed. Let the first mi-

croscope with a Jioint in its field be set above one end of

the metallic bar to be examined, so that this point or

mark is directly coincident with the extremity of the me-
tallic bar, or with a point or mark near its extrcmiiy. In

like manner, let the second microscope be fixed above

the other extremity of the metallic bar, so that its move-

able wire is exactly coincident with the other extremity of

the bar, or with a point or mark near it. When these

adjustments are made, let us suppose that the tempera-

ture of the water in the copper trough, and consecpienily

the temperature of the metallic bar ilsell, is exactly 50°.

Place the twelve spirit lamps beneath the copper trough,

so as to raise the temperature of the water in it, and con-

sequently that of the bar gradually to 150° or any other

temperature; and look through the second micrometer

microscope. From the instant that the bar bet^ins to ex-

perience the cxpansi^ e action ol the heat, the mark at

its extremity will be seen to lose its coincidence with the

wire of the micrometer, and extend beyond it. At any
temperature, therefore, namely, 6o°, 70°, 80°, wc can

measure the expansion that has taken place by observing

how many turns and parts of a turn of the micromeier screw

are necessary to bring the micrometer wire into coinci-

dence with the slowly moving mark on the expanding bar
j

and as the value in parts of an inch ol each turn of the

micrometer screw is accurately known, we obtain a direct

measure of the elongation of the bar, free from all the

errors of wheels, levers, and pinions. By this instru-

ment. General Roy olilained the expansions of the bodies

to which his name is affixed under Expansion. See Phil.

Trans. 1785, vol. Ixxv. p. 462.

8. On Troug/if07i'i Pyrometer.

In our article Expansion, we have mentioned the mi-
crometer of that abk artist, Mr. Trougliton, and promised
a description of it under the present article. Mr. Trough-
ton constructed this instrument in 1794, on a small scale,

for trying pendulums, and we believe that he does not

wish any drawing or minute descristion of it ; ublished

till he has com, leied the large instrument which he has

long planned, for measuring the expansion of bars ten feet

in length. We may mention, however, that this |,yrome-

ter measures eX; ansion by the indication of a fine level,

which is made to deviate from a horizontal position by the

direct influence of the elongation of the bar.

9. Descrijaion of Dr. Brewster's Chromatic Pyrometer.

In the different instruments that have been described,

the actual elongation of the metallic bar is either magni-
fied by levers, or by wheels and pinions, or it is measured
directly by a micrometer screw attached to a compound
microscoi e. In the present instrument, however, the

elongation of the bar is measured by the number or the
intensity of the polarised tints, which it produces by the
inflexion of a i late of glass. If AB, plate CCCCLXXI.
No. III. Fig. 8, for exami le, is the metallic bar at a

given temijerature, whose end A touches the surface of
the glass-plate F Q, then, when it ex. ands by heat, the
end A will bend the glass plate into a curve, the sagitta

of which is equal to the elongation; and by the principles

already fully detailed in our article Optics, the polarised

tints corresponding to the degree of inflexion of O P,

and consequently to the length of the sagitta of curvature
in P Q, or the elongation of the bar, will be seen by look-
ing through the edge P Q with a polarising and analysing
apparatus. The tints thus produced have an accurate

numerical value, and the scale by which they measure the
elongation, may be varied by altering the thickness and
length of the plate of glass F Q.
There is one form of this instrument which seems to

have a peculiar application to the use generally made of
pyrometers for horologica! purposes. Let us suppose
that thi: ci"ck maker wishes to have the exact length of a
bar of zinc, which has the same expansion as a bar of brass

of a given length, for the purpose of destroying the ef-

fects of the expansion by their opposite action The ends
of the two bars cannot be made to press on opposite sides
of the plate of glass without breaking it, but by using
these plates, as shown in Fig. 8, where XZ is a plate of
glass placed between two plates MN, PQ, wliich may
either be of glass or metal of equal thickness. If AB is

the bar of zinc, and CD the bar of brass, whose expan-
sions are to be equalised, each of them will produce the
same inflexion in the plates MN, PQ, which, if they are
macie of glass, will sIk.w either equal or unequal tints;

or the midiile plate XZ will show no lints at all, if the
expansions of the metallic bars are equal. If the curva-
iiire of one of these plaies predominates, the plate XZ
will be concave towards that plate, and this concavity,

thiiugh too minute to be ascertained by the eye, will be
rendered obvious by the positive or negative character of
the polarised tints on each side of the neutral line.

A pyromelKr of another kind has been suggested by
Dr. Brewster. The metallic bar AB presses against a
piece of metal AC, which has its face AC ground with
emery. A small metallic, or glass cylinder D, truly

ground into a socket, in which it freely moves, is turned

round by the action of the face AC, which is kept against

it by a spring. Instead of putting an index and graduated
plate upon D. it is connected with the axis of a goniome-
ter, and its angle of rotation measured with great accu-
racy. The angle thus found will be an exact measure of

the arch of rotation of the surface of the cylinder, and con-
sequently of the elongation of the bar.

Chap. II.- -ON PYROMETERS FOR MEASURING HIGH
DEGREES OF HEAT.

Although the instruments which we propose to de-

scribe under this chapter, are only thermometers adapted
for measuring degrees of heat far above the indications

of the common thermometer, yet as they are in reality

different instruments, founded on different principles, and
distinguished by a diflcrent name, we shall not scruple to

introduce ihcm here.

1. Description of Wedgewood's Pyrometer.

In our article Chemistry, we have already given a
general description of this instrument, and of the princi-

ples on which it is founded. AVe have, therefore, only to

give a drawing of the gauge and an account of the relation of

its scale to the cnninion thermoinetrical scale of Fahrenheit.

In plaie CCCCLXXI. No. III. Fig. 9 which represents

the pyrometrical gage, ABCD is a smooth flat plate, and
EF and GH two rulers, or flat pieces, a quarter of an
inch thick, fixed upon the plate, with the sides that are

towards each other made perfectly true; and a little far-

ther distant at one end EG than at the other end FH, so

as to include a long converging canal, which is divided

on one side into a number of small equal parts. Now,
if a body I is so adjusted as to fit exactly at the narrow
end FH of the canal, so that its lower side stands ex-

actly at 0°
; then, if it is expanded by heat, and ap-

plied in that expanded state to the scale, it will no
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longer fit into the narrow end FH, but will fill a wider

part of the scale fiuthcr iij), and (he divisions op losile

to the lower side of I, when it fits, will indicate the de-

gree of expansion. In like manner, the des;ree of con-

traction will be obtained by the reverse operation. The
following Table, given by Mr Wedgewood, shows the

relation between his pyrometer and the thermometer of

Fahrenheit.

Fahrenheit.
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4. De.jcrijillon of Dr. Vrc'a Pyrometer.

This instrumeni, wl.ich Dr. Ure does not mention

as having been actually constructed, is described in his

Dictionary of C/icmistry, published in 1821. Art. Py-

nOMETER.
"Since dry air," says Dr. Ure, " augments ."-Stlis for

iSo°, and, since its progressive rate of expansion is pro-

bably uniform by uniform increments of heat, a pyrometer

might easily be constructed on this principle. Form a

bulb and lube of platinum, of exactly the same size as a

thermometer, and connect with the extremity of the stem,

at right angles, a glass tube of uniform calibre, filled with

iTiercury, and terminating below in a recurved bulb, like

that of the Italian barometer. Graduate the glass tube

into a series of spaces equivalent to 3-8ths of the total

volume of the capacity of the platina bulb, with 3-4ths of

its stem. The other parts may he supposed to be little

influenced by the sources of heat. On plunging the bulb

and 2-3ds of the stem into a furnace, the depression of the

mercury will indicate the degree of heat. As the incre-

ment of the column will be very inconsiderable, it will be

scarcely worth while to introduce any correction, for the

change in the initial volume by barometric variation.

Care must be taken to let no mercury into the platina

bulb."

5. Descri/ition of Mill's Pyrometer.

This instrument, proposed by Mr. Nicholas Mill, is

represented in Plate CCCCLXXI. Fig. 12. It consists

of a metallic bulb and stem AB of platinum, drawn out
without any joint. The bulb is hollow, and has its ex-
ternal diameter about half an inch, according to the size of
the instrument. The bore of the bulb B, which is per-

fectly ryliiidrical, is about the sixteenth of an inch in

diameter, and at the further end of this tube is attaclied,

by an air tight joint, a glass tube C, which is bent in a
triangular form. At the extremity of the tube is a bulb of
glass D, of the same capacity as the bulb of platinum B,
with a funnell shaped mouth, (for the insertion of the

mercury,) which is aficrwards hermetically closed. The
scale E IS attached to the circular glass stem F, and is

graduated like a thermometer.
When heat is applied to the platinum bulb, it expands

the included atmospheric air, the pressure of which,
against the mercury, drives it up the glass tube F, to

v/hich the scale is fixed ; and, as the air expands with an
increase of heat, so the mercury rises, and indicates on the

scale the degree of temperature. In order to protect

the platinum bulb, a cylindrical crucible, made of the most
refractory clay, is placed over it, and the empty part

between filled up with pounded charcoal or sand. This
instrument is made by Messrs. Gilberts, and by Mr. New-
man, London. See the Monthly Medico-Chirurgical Re-
view and ChemicO'P/iilosofl/iical Magazine, vol. i. p.

1'

Lond. 1824,

PYR
PYROPE. See Miner.'vlogy.

PYROPHORUS is the name of an artificial compound,
which ignites by exposure to the air. It was first made
by Thunberg, in 1680, from a mixture of human excre-

ment and alum, but it may be prepared from alum by

calcination, with the addition of various infiammable

substances.

Three parts of alum are mixed with from two to three

parts of honey, flour, or sugar, and this mixture is dried

on the fire, in a glazed bowl, stirring it all the while with

an iron spatula. The mixture at first melts, but gradually

swells up and runs into dry lumps, which are pounded
and again roasted, till no moisture whatever remains in

them, the mass now resembling a blackish powder of

charcoal. The above operation may be saved by directly

mixing two parts of charcoal powder with five of burnt

alum. The powder is now poured into a phial, with a

neck about six inches long, and the phial, when three

quarters full, is put into a crucible, which is exposed to

the red heat of a furnace, for about a cjuarter of an hour,

till the black smoke, which at first issues from the mouth
of the phial, is succeeded by a sulphurous vapour, which
commonly takes fire. When the sulphurous flame ceases

the phial is closed with a clay stopper ; and, when the fire

is out, the powder is transferred as fast as possible into a

dry and strait glass, made warm, and secured with a glass

stopper.

A good pyrophorus may be made by calcining a mix-
ture of three parts of alum, and one of wheat flour, in a

common phial, till the blue flame disappears, and preserv-

ing it in the same phial with a good stopper. By the

PYR
exposure of the pyrophorus to the air, the sulphuret

attracts its moisture, and produces a degree of heat capa-

ble of igniting the carbonaceous matter which is mixed
with it.

PYROPHYSALITE. See Mineralogy.
PYROSMALITE. See Mineralogy.
PYROTARTARIC Acid. This acid, which was

formerly confounded with the acetic, was discovered by
Mr. Rose. It is formed by filling a retort half full of tartaric

acid. The retort being fitted to a tubulated receiver,

heat is applied, and gradually raised to redness. Brown
pyrotartaric acid is formed in the liquid produced. When
these products are filtered through paper previously

wetted, and the liquid saturated with carbonate of potash,

it must then be evaporated to dryness, redissolved, and

filtered through clean moistened paper. When the oily

matter has been completely removed by a repetition of

this process, the dry salt must then be heated in a glass

retort, with dilute sulphuric acid, at a moderate heat. At
first acetic acid passes over into the receiver, but near

the end of the distillation there is condensed in the vault

of the retort a white and foliated sublimate, which is the

pyrotartaric acid, perfectly pure. It is sour, and reddens

the tincture of turnsole. It is highly soluble in water, and

is separated in crystals by spontaneous evaporation. It

forms pyrotartarates with potash, soda, ammonia, barytes,

strontites, and lime. Dr. Thomson ascribes the discovery

of this acid to Gehlen, in 1806. See Dr. Ure's Dictionary

of Chemistry, Art. Acid Pyrotartaric ; and Thomson's
Chemistry, edit. 1817, vol. ii. p. 150.
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PYROTECHNY.
This art is properly divisible into two branches, name-

ly, that for military purposes, and that intended solely

for show or amusement. The former division is very

limited in its objects; the latter is, on the contrary,

very extensive. It is our intention to give an account

of each, reducing the innumerable varieties of authors

under as few simple principles as possible. Like many
other arts, the present has been chiefly confined to the

workshops of artisans, and has perhaps never been

fairly treated of by any one who, to general principles,

united practical kno^v ledge. Hence almost all the

treatises on this subject are deficient either in know-

ledge of tlie details, or in the arrangement : most com-
monly, however, in both. Hence also it happens that

many ot the directions are given in such a manner that

it is impossible to understand or execute them ; and

very often they do not produce the promised effects.

It is also from this cause that the books of pyrotechny

are encumbered with superfluous receipts ; compositions

adopted without any principle, containing articles that

are pernicious or useless : sometimes containing the same
substance under different names, or substances utterly

incapable of producing the intended results. When
we read in such authors of saltpetre and nitre as differ-

ent substances, or examine a receipt to make a black
flame, it may easily be understood that these censures
are not misapplied.

Antiquity of Pyrotechny,

The antiquity and origin of this art are lost in the

abyss of past ages. Yet we have little doubt that, like

printing, the loadstone, and much more of our know-
ledge that is little suspected, its cradle was in the east.

In China, the use of fireworks for amusement has been
known from a period beyond all record ; and, in In-

dia, that of rockets for military purposes is of an anti-

quity equally obscure. As all pyrotechny depends on
the property whicii nitre possesses of accelerating the
combustion of inflammable substances, even when ex-
cluded from the an-, and as all the compos'"<>«^ "sea
in this art bear an analogy to gunpowder, it is plain

that the antiquity of gunpowder is implied in that of

pyrotechny. Yet, as far as the details go, there is little

reason to doubt that the art of making various fire-

works, by the aid of nitre and inflammable substances,

is of more ancient date than that of producing gun-
powder, as we now know it. The one, in fact, can be
done in a certain way, by almost any mixture of com-
bustibles into which nitre enters in a sufficient propor-
tion ; whereas, duly to allot the parts, to mix, and to
granulate them, requires a degree of foresight, atten-

tion, and practice, which was not likely to have occur-
red for a long time after. To this compound we owe
the uivention, as well as the use of ordnance ; an inven-
tion not difficult to derive from some kinds of fire-

works, and infinitely more likely to have been pro-
duced in this way, than by the often repeated fable of
Barthold Schwartz's mortar, whose claims to the in-

vention we shall presently show are absolutely un-
founded.

Without thinking it necessary to examine the ques-
tion respecting gunpowder particularly, which, proper-
ly speaking, is itself but a branch of pyrotechny, we

shall here attempt to trace backwards to the oldest re
cords which have reached us respecting any composi-
tions of this nature. Here again we are led back to
India; and if any doubt is felt in allowing to the
Orientals, from a time so remote, an art which only
reached us long after, we must recollect that astrono-
my and algebra were known in India equally long be-
fore they were imderstood in Europe; and that the
latter, in particular, is of very recent introduction. Iif
the same manner were the mariner's compass and print-
ing known to the Chinese ; and if we are desirous of
wondering why the messengers of Justinian, who
brought silk from that remote empire into the west,
did not also bring gunpowder and fireworks, we must
explain why they did not bring that art which was far

more likely to have excited the attention of a literary

people.

In Grey's Gunnery, printed in London in ir3l, the
following passage is found, deduced from the life of
ApoUonius Tyaneus, by Philostratus : " These truly

wise men dwell between the Hyphasis and the Ganges :

their country Alexander never entered ; deterred, not
by fear of the inhabitants, but, as I suppose, by reli-

gious considerations ; for had he passed the Hyphasis,
he might doubtless have made himself master of the
country all round them. But these cities he never could
have taken, though he had led a thousand as brave
as Achilles, or three thousand such as Ajax, to the as-

sault ; for they come not out of the field to fight those
who attack them, but these holy men, beloved by the
gods, overthrow their enemies with tempests and thun-
derbolts shot from their walls. It is said that the Egyp-
tian Hercules and Bacchus, when they overran India,

invaded this people also, and having prepared war-
like engines, attempted to conquoi- them : they, in the

mean time, made no show of resistance, appearing per-

fectly quiet and secure ; but, upon the enemy's near ap-

proach, they werp repulsed with lightning and thunder-
bolK= iiuiicd on them from above." These people were
the Oxydracse, and the period of Alexander is 355 before
the Christian era.

Here then is a record of the very early use of some
kind of firework ; whether of ordnance is more doubt-
ful. We should rather be inclined to think that this

story alludes to some kind of rocket, which would ful-

fil the conditions both of lightning and of thunderbolts,
though much more likely to frighten than to destroy an
enemy.
The defence of Syracuse by Archimedes in 212 A. C.

gives rise to a similar suspicion that even the Greeks
were acquainted with some species of firework at that

time ; though we do not go so far as to imagine that

this celebrated mathematician was acquainted with ord-

nance. Vitruvius relates that, by means of one ol his

engines, he threw large stones on the Roman fleet with

a terrible noise; a description which, as far as the

noise is concerned, is not applicable to the scorpion,

balista, catapulia, or any of the mechanical artillery of

the ancients.

But, to pass over this conjecture, the history of the

Oxydracae will render more easy of belief that which
is told of the use of gunpowder, and even of ordnance

in China, at a very early period ; a time no less distant

* The Editor has been indebted for this interesting article to Joan MicCutiocH, M. U. F. R. S, &c. &c.
Vol. XVI.—Part I. E e
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than 85 years after the birth of Christ; an invention

which, if admitted, would prove the much earlier know-
ledge of less difficult kinds of pyrotechny. We admit
that there is, however, somewhat of the air of fable in

this story ; yet, to confirm the probability of the very

early knowledge of explosive compounds in the east,

ViC may quote the code of Hindoo laws, in which it is

mentioned; while oiienial antiquaries suppose that the

date of this code reaches buckwards to the time of

Moses. But to return to the tale respecting China,

which is quoted from Robert Norton's work, printed in

M64.
'' UfTano reporteth that the invention and use, as

well of ordnance as of gunpowder, was, in the eighty-

fifth year of our Lord, made known and practised in

the great and ingenious kingdom of China ; and that,

in the maritime provinces thereof, there yet remain a

certain species of ordnance, both of iron and brass, with

the memory of their years of founding engraved on

them, and the arms of king Vitey, who, he saith, was
the inventor ; and it well appeareth, also, in ancient

and credible histories, that the said king Vitey was a

great enchanter and necromancer ; who one time being

vexed with cruel wars by the Tartarians, conjured an

evil spirit that showed him the use of making of guns
and powder, the which he put in warlike practice

against the realm of Pegu, and in the conquest of the

East Indies, and thereby quieted the Tartars ; the same
being confirmed by certain Portingales, that have tra-

velled and navigated those quarters, and also affirmed

by a letter from Captain Artred to the king of Spain,

wherein, recounting very diligently all the particulars

of China, said, ' that they long since used both ord-

nance and powder;' and affirming further, ' that he

found ancient ill-shaped pieces, and that those of later

foundry are of far better fashion and metal than the

ancient were.' " This testimony must stand for what it

may seem worth ; but it is abundantly plain that such
stories could not have been invented wiihout an adequate
cause; and there is no reason to doubt that the whole
of these sister arts, depending on tht; pi-operties of nitre,

were known in ancient times, and that they origiuatt.,1

from the east.

It is not easy to trace accurately their progress into

Europe; but the same difficulty attends the mariner's

compass, attributed to a Venetian, but evidently im-

ported through the then ordinary track of Indian com-

merce. It is not improbable, however, that the arts

that depend on gunpowder came to us by the interven-

tion of the Arabians, as we shall shortly show that the

first description of a rocket that we have is by an Ara-

bian writer, in 1249. But here we are driven back to

examine the long disputed and difficult question of the

Greek fire, the first firework of which we read in Euro-

pean history. The whole question, as well respecting

the nature as the origin of this invention, is extreme-

ly obscure ; but on the former, at least, our present

knowledge of chemistry enables us to form some
more rational conjectures than those who have preced-

ed us.

On the Greek Fire.

This compound is said to have been invented by a

Greek called Callinicus, in the reign of Constantine Po-

gonaius, A D. 668 ; though some assen that it was

known to Constantine the Grtat. Callinicus was an

architect of Heiiopolis ; from the proximity of which

to the oriental nations, we are the more inclined to sus-
pect that the invention originated there, and was bor-
rowed by the Greek artist. To confirm this notion of
ours, we must remark, that naphtha was one of the in-
gredients ; a substance well known to be common in
many parts of the ancient Persian kingdom, and in
India ; arising, in the former, out of the ground in such
abundance, in the form of vapour and otherwise, as to
be commonly used for cookery, and other domestic pur-
poses, and also to he an object of religious attention to •

the worshippers of fire. It is more likely, by much,
that a burning compound, in which this was an ingre-
dient, should have been invented where the substance
abounded, than where it was unknown. We are not
inclined, with some authors, to give the honour of this

invention to the Arabian chemists ; as we consider that
the greater part, if not the whole, at least, of their early
knowledge, came from India. Our opinion on this

head is confirmed by a passage in Quintius Curtius,
where a compound possessed of these qualities is men-
tioned. It is not surprising if, when this burning com-
position, whatever it was, was new and little known,
it should have given rise to so many tales ; and, as we
truly believe, much exaggeration ; for we hope by and
by to show, iliat it could not possibly have produced
all the marvellous effects that have been attributed to

it. Had the Mexicans given the history of the Spanish
arms, and that no other history of guns and gunpowder
had come down to us, it is easy to understand what the

consequences must have been. This composition was
kept a secret by the order of Constantine ; notwithstand-

ing which, it at length became generally known and
used by the neighbouring nations, as we find recorded
in all the histories of those days. In the wars of the

crusades, it was afterwards well known and used ; or at

least some similar composition, which might possibly

have been an invention of the Arabians, then particular-

ly addicted to chemical pursuits.

It appears to us, indeed, that no single invention, or

composition of this nature, will fulfil all the conditions

of this supposed Greek fire. It is easy enough to con-

ceive how those who felt the effects and the alarm, and
knew not ths means, should have confounded all these
annoying contrivances under one term ; or it is possible

enough, that they might have given this as a generic
term to all offensive fireworks ; while their readers, ig-

norant of the subject, have imagined that the composi-
tion was as simple as the name. We shall presently see,

by a description of a few of the effects recorded by the

writers and eye-witnesses, what probability there is in

this supposition.

But, for the present, to return to the date of this in-

vention, there is reason to think that, like the com-
pounds acknowledged to contain nitre, it was of orien-

tal origin. It is reported by the author of the £s/:ril

(let CroL-ades, to have been known in China in 917.

This, it is true, is 250 years after the time of Constan-

tine Pogonatus ; yet as the Chinese have never been
known to borrow arts fiom the Europeans, it is far more
likely to have been known to them long bcl'ore. That,

indeed, is a supposition scarcely to be rejected ; if, as

we have formerly shown, the eastern nations, and' the

Chinese among the rest, were acquainted with the truly

explosive compounds, or with gunpowder. The same
reporter says, that it was there known by the name of

The Oil ot ihe Cruel Fire, and that it had betn intro-

duced by the Kitan Tartars, who had learnt the compo-

sitions from the king of Ou. Thus much re:,pecting
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iht liislory of an invention which has excited so much
cLriosiiy and disputation.

Willi respect to the composition of this combustible,

our iiii'ormation is often unintelligible, and generally

worthless. Procopius, in his History of the Goi/is, uses

the same term as the Chinese, calling it Medea's Oil, as

if it had been some infernal composition of that noted

sorceress. According to Anna Comnena, it was compos-

ed of sulphur, bitumen, and naphtha. The use of naphtha

is mentioned by others. Some, as Quintus Curtius, con-

sider it as formed of turpentine. By others, again, it is

said to have been unctuous and viscid; while, from the

description of a third set, it must have been a solid sub-

stance. All these jarring reports prove one of two

things, perhaps both; namely, that the reporters were

•ignorant of its nature, and named by guess those substan-

ces, with the inflammable nature of which lliey were

acquainted; or, as we insinuated before, that different

species of military fire were described under a common
name.

Let us now try to reconcile its reported effects, and

the manner in which it was used, to any of the composi-

tions above named, or to any single invention. The de-

scription in the &/ieculum Ftt-gale,Uom a manuscript of the

thirteenth century, is among the least intelligible. After

enumerating several military engines, it says, "omnium
autem quae enumeravimus armorum et machinarum,

prsestantissimus est incurvus clypeorum gigas, flammas

venenatas eructans." Of this, we must fairly confess, we
can make nothing.

The next account which we shall select is from a

French Chronicle of 1 190 ; by which it would appear that

it was a liquid enclosed in vessels of some kind, " phioles."

Here follows the passage itself: " Ainsi qu'il alloit par

mer il rencontre une nef de Sara§cns que le Soudan

Saladin envoioit en Acre pour le secours faire a ceux
qui etoient en la cite, et cele nef avoit grand plant de

phioles de voire pleines de feuGregois." In this liquid

state it was said to be used by hand, at sea, or in close

action ; and that, in sieges, it was thrown by the usual

military engines. Now it is abundantly plain, that this

is not .-Xuna Comncna's Greek fire ; and we shall soon

see that it is not Joinville's. What it was, is not easy

to conjecture. Supposing it naphtha or petroleum, or

any such liquid, it is certain that it could not have been

thrown from any machinery in a stream to any distance,

as it must have been extinguished in its passage through

the air. As little could it have been used by hand to

produce any serious effect; or not, at least, without

the risk of equally injuring both parties. On the other

hand, it could not have been thrown in an inflamed

state in these " phioles," or in any other close vessels,

as it could not burn without the presence of air. Here
we cannot suppose it to have contained nitre ; because

that salt will not mix with any liquid bitumen in

such a manner as to aid its combustion. It is in vain

to say that the Arabs or Greeks of that day had
chemical substances unknown to us ; and as it is im-
possible to reconcile this description, we must fain give

up the point as unintelligible, excepting in as far as

we have proved that it was but one of many m.ilitary

files. It is worth while, however, to quote the opi-

nions of the times respecting it ; as it seems to have
inspired an unreasonable degree of terror; and if it

were indeed such a liquid as we have here suppo-
sed, the efiects of it could not have been very formid-

able:

Ignis hie conficilur tantum perpaganos,
Tgnis hie exteiniinat tantum Chiistianos,

Incanlatus iianique est per illos prophinos

:

Ab lioc pcrpeluo, Christe, libera nos.

The descriptions which represent it as unctuous and
viscid, and as adhering to the objects which it reached,
may perhaps be reconciled to a fluid kept in "phioles;"
but they have exactly the same set of difficulties, and we
need not therefore dwell on them. We must now remark,
however, that the opinion of its being inextinguishable
by water could not justly have been applied to any com-
position of this nature, md not even to Anna Comncna's
receipt ; as there is no inflamtnable substance that could
have resisted this application, provided it were used
in sufficient quantity, unless under the protection of a
carcass or tube of some kind ; in which case it must
also have contained nitre. That there is here a good
deal of imagination or ignorance in the reports, is indeed
plain. The Florentine monk who describes the siege of

Acre says :

Pereat 6 iitiiiam ij^nis luijus vena,

Non cnim extinguitur aquased arena,

Vixqiie vinum acidumarctat ejus ptrna,

Et urina stri:igltur ejus vi.x habena.

That sand should have extinguished some of these fires,

we can understand ; but that it should have been put out

by vinegar and urine, and not by water, is impossible ; as

these were not likely to have been procured in sufficient

quantity ; surely not in such abundance as water ; and on
no other principle could the one have acted better than

the other.

But wc shall now pass over all this merely fabulous

matter, and examine the description of Joinville, which
is much more intelligible, and which, we think, fully

proves our supposition that there were different things

known by one name, and that the Greek fire used against

Louis of Acre was neither the Chinese oil, nor any oil,

nor any viscid substance, nor even the composition de-

scribed by our celebrated female historian. As this writer

was an eye-witness, having been present at this famous
siege, his account is worthy of credit, as it is clear and
descriptive. We shall also have reason to see that it

implies even the use of gunpowder and ordnance ; and
that these inventions are also carried back to a period

which justifies the account of the Arabian author of 1249

quoted by Casiri.

According to this author, the Greek fire was thrown
from the walls of Acre by a machine called a petrary,

occasioning such terror among the commanders of St.

Louis's army, that Gualtier de Cariel, an experienced

and valiant knight, advised his men, as often as it was
thrown, to fall prostrate on their elbows and knees, and
pray to God, as he alone could deliver them from the

danger. And as the king lay in bed, whenever he was
informed that this fire was thrown, he used to raise him-

self up, and lifting his hands, exclaimed, " Good Lord,

preserve my people" This petrary only threw it three

times in the night, but it was also thrown four times from

a cross bow.
Here we have apparently two kinds of artillery

;

since, as it is described to have come from the bottom

of the petrary, that can scarcely have been any thing

but a piece of ordnance, and probably a mortar of large

bore.

To confirm this opinion, it came forward as large as

a barrel of verjuice, with a tail of fire issuing from it as

big as a great sword; making a noise in its passage

like thunder, and seeming like a dragon flying through

the air ; and, from the great quantity of fire it threw

out, giving such a light that one might see in the camp
as if it had been day. Now here we are still left to

E E 2

«*
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our conjectures as to the exact nature of this fire ; as

we have no other account of its use at this place than

that of Geoffry de Vinesauf, who attended Richard to

the crusade, and who describes it as consuming even
flint and iron, and as being unextinguishable by water,

while it was also attended by a pernicious stench and

livid flame.

It appears, on considering this evidence, that we have
to choose between a rocket and a cs'-'^ass. There are

difficulties both ways. The fact "C being projected from
a mortar, if such was the pctrary, is in favour of a car-

cass; as no rocket wiU ijear the explosion of a piece of

ordnance, and as indeed it is not necessary. As little

would a cross bow be applicable to a rocket ; while small

carcasses, or inflamed balls of a firm texture, might
easily be thrown in this manner. The tail of light is

conipaiible with any species of carcass ; and if the pro-

jectile was a perfect one, would have proceeded from the

fuse ; but the noise like thunder which attended its pass-

age is not reconcileable to this notion. Thus it might be
supposed that it must have been a rocket ; an opinion

perhaps supported by the early knowledge of this pro-

jectile in Itidia, whence the Saracens seem to have de-

rived all their arts, and this among the rest, yet still at

variance with the described mode of projection. We do
rot pretend to overcome this diflUculty, and must there-

fore leave it, and, as we imagine, in a hopeless state.

Whatever this formidable fire was, it seems however to

have caused more alarm than injury, as rockets are well

known to ., o.

But we have yet one remark to make on Joinville's

narrative, and it leads to our opinion respecting the true

nature, at least, of this particular kind of the Greek fire.

If it was a rocket, it assures us that the Arabs were ac-

quainted with the explosive cornpounds that depend on
the properties of nitre. If, on the contrary, it was
any species of carcass, or fire-ball, the same is true ;

as no resinous, bituminous, or other inflammable sub-

stances, could thus be projected in a burning slate with-

out being extinguished ; particularly if confined in any
case, which seems implied in the comparison which
is made of it to a barrel. Nitre is here absolutely

necessary, and that in considerable proportions; and
thus only can carcasses be rendered effectual, to wit,

by compounding their materials on the same general
principles that regulate the composition of gunpowder.
The property of resisting water farther justifies this

supposition. We need not prolong this part of the
discussion, as no farther light can be thrown on the

subject ; but to continue the history of this branch
of Pyrotechny to as late a period as is necessary, shall

mention the last instances of its use in the western parts

of Europe.
At the end of the eleventh century, the Eastern Ro-

mans used it againbt the Pisans ; at which period the

secret of its composition was unknown, not only to the

sufferers, but to western Europe. We are farther in-

formed by Perc Daniel, that Philip Augustus brought
some from Acre, and used it against the English vessels

at the siege of Dieppe. Lastly, when Ypres was besieged

by the bishop of Norwich, in 1383, the garrison defended
itself with Greek fire. At this time gunpowder and
ordnance had become common ; and from this period the

very term of Greek fire fell into disuse, although in

France not many years ago, and in our own country in

very late times, difterent empirics and inventors have
pretended to have discovered this secret ; always, of

course, attributing to it the same effects as the careless

and credulous Byzantine vrriters.

On the Earliest Fireworks containing jVitre.

As we can add nothing to this subject from oriental

history or tradition, beyond the testimonies which wc
have already quoted, we shall here take up the first

positive evidence that we can find respecting the know-
ledge of explosive fireworks, in or near to Europe.
In these nitre is an indispensable ingredient, whatever
may be deemed respecting some of the varieties, at
least of the Greek fire; and they may be considered as
belonging to the family of gunpowder. The first po-
sitive authority that we can find on this subject is the
Arabic author already mentioned in 1249, who is trans-

lated by Casiri in his Bibliotlitca Arabo-ltisfianica The
passage is as follows : " Serpunt susurrantque scorpiones
circumligati ac pulvere nitrato incensi; unde explosi
fulgurant atque susurrant. Jam videre erat manganum
excussum veluti nubem per aera extendi, ac tonitrus
instar horrendum edere fragorem, ignemque undequa-
que vomens omnia dirumpere, incendere, in cinere.s

redigere." Here again we are somewhat puzzled to

choose between rockets and shells or carcasses. The
" serpunt," the " susurrant," and the " circumligati,"

apply but to the description of the former. But the use
of the " manganum," from whence our early engine,
the mangonel, derived its name, bespeaks a mechanical
force which could not have been lequired for a rocket,
and is moreover not very easy of application. We
mifht almost conclude the same from the effects;
" omnia dirumpere, incendere, in cineres redigere,"

applies rather to a shell than a rocket ; unless indeed
these were contrived like the Congreve rockets, so as to

carry a shell with them. At any rate, the use of nitre,

and the true nature of the composition, as far as that goes,
is unquestionable.

The next authority is decisive respecting the rocket,

and it is found in a manuscript quoted by Dutens, from
which Roger Bacon is supposed to have derived his

knowledge of fireworks. The author's name is Marcus
Grsecus, and by the title it appears to be a general es-

say on military pyrotechny. " Incipit liber ignium a

Marco Grseco perscriptus, cujus virtus et efficacia est

ad comburendum hostes, tam in mari quam in terra."

The directions for making a rocket are as follow:

" Secundus modus, ignis volatilis hoc modo conficitur;

R. libras duas sulphuris vivi, libras duas carbonis

salicis, salis petrosi libras sex; qua: tria subtilissime

tereantur in lapide marmorea; postea pulvis ad libitum

in tunica reponatur volatill vel lonitrum facientia.

Nota, quod tunica ad volandum debet esse gracilis et

longa, et prsdicto pulvere optime calcato repleta

;

tunica vel tonitrum faciens debet esse brevis, grossa, et

prsedicto pulvere semiplena, et ab utraque parte filo

fortissimo bene ligata. Nota, quod in qualibet tunica

primum foramen faciendum est, ut tanta imposita

accendatur; qua; tenta in extremitatibus fit gracilis, in

medio vero lata, et prsdicto pulvere repleta. Nota,

quic ad volandum tunica plicaturas ad libitum habere

potest, tonitrum vero faciens quam plurimas plicaturas.

Nota, quod duplex poteris facere tonitrum, ac duplex

volatile instrumentum, vel tunicam subtiliter in tunica

includendo." There is here no direction, it is true,

for boring a rocket, without which it cannot fly by its

own recoil, so that it is possible this firework was a

kind of squib, intended to be rendered " volatile" by

mechanical means, and not by its own unassisted en-

ergy. We think it not unlikely that this is the very

fire of Joinville ; and the distinction into two parts,

the «' tunica volatilis," and the » tonitrum faciens,"
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confirms our notion that these ancient projectiles com-

bined the nature of a shell and a rocket together.

The claims of Roger Bacon to the invention of gun-

powder, or of any nitrous explosive compounds, how-

ever often repeated, are nothing, as may indeed be

proved from his own narration ; and as he wrote in

1270, or eighty years before Schwartz, the German
monk's ill acquired reputation may be stripped fiom

him without hesitation. The passage in Bacon is as

follows: " Ex hoc ludicro puerili quod fit in multis

niundi partibus, scilicet, ut instruniento fuclo ad quan-

titatem pollicis humani, ex vioientia siilis qui salpetrse

vocatur, tarn horribilis sonus nascitur." Again, " In

ruptiira tarn modicae rei, scilicet, modici pergameni,

quod foriis tonitrum excedere rugilum et corrusca-

tionem maximum sui luminis jubar excedit." It is

very plain here that Bacon is describing a cracker or

squib used by boys, and common in many parts of the

world. But we need trace the history of this art no
farther. Time, in complicating the movements, in add-
ing new combinations, and in discovering ingredients,

before unknown, suppli-jiblp. to the production of parti-

cular effects, has now rendered it an extensive art, which
it will nevertheless not be difiicult to arrange under a

few simple principles.

Of the Ingreditnts used in Pyrotechnic comfioailion.

These may be divided into the essential, or those by

which the fire is produced, and the incidental, by which
it is modified. The first of these include nitre, sul-

phur, charcoal, and certain resinous and oily substances;

among the latter, the metals are the chief. We shall

examine them in order, with such remarks on their

varieties or pi'eparation as are necessary. For want of

such discrimination, there is often much difficulty in

understanding the popular receipts, while failures are

also not unfrequent.

Nitre.—This substance, the soul of all pyrotechny,

is often described under two names, viz. saltpetre and
sal prunella. This latter is merely fused nitre; and

as that salt contains no water of crystallization, there

is no difference whatever between it and saltpetre

which has been carefully dried. There is, however,

an objection to its use, which must be pointed out. In

a high heat, nitre is decomposed with the loss of its

acid. If, therefore, in the fusion of the sal prunella

the heat should accidentally have been raised too high,

the consequence is the presence of a portion of the

alkali, which, by afterwards absorbing water, renders

the compositions into which it enters liable to become
damp, and thus to lose their good qualities. To pre-

vent this consequence, so particularly destructive to all

the compositions into which iron enters, the saltpetre

should not only be thoroughly dried, but carefully pu-
rified, that it may be freed from the nitrates and mu-
riates of lime, in particular; salts which attract much
moisture. This is to be done only by careful and re-

peated crystallization; nor should any nitre be used
Vfhich nas not previously been tested with a solution of
subcarbonate of potash, and with that of nitrate of mer-
cury. To stand these without having any marks of
precipitation, is a proof of that absolute purity which
is most essential.

Sulphur.—There are very few compositions in which
this is not required. In its usual marketable state, it

is always sufficiently pure, and requires no examina-
tion; that is to say, when solid or in rolls. Pyrotech-
nists must be told that there is no difference between
cast sulphur and flowers of sulphur; but as this latter

is sometimes used from its being already powdered,

it is proper they should know that it almost always

contains a considerable, proportion of sulphuric acid or

oil of vitriol. If it is to be used, therefore, it should

always be carefully washed; as this ingredient is not

only injurious, from its moisture and property of ab-

sorbing water, but from its destroying the iron in those

compounds into which this highly ornamental ingre-

dient enters. The perishable nature of all the iron

fires must be attributed chiefly to this and the preceding
species of neglect.

Charcoal In many fireworks this is an indispens-

able substance; in all cases indeed where iron is used,

and where fires are acquired to be strong, or of a red

colour. But it is subject to many variations of quality,

not known to pyrotechnists, and which we shall there-

fore explain. It will be seen that an attention to these

is of considerable importance ; but we consider it of

no moment how the charcoal is burnt, whether in pits

or cylinders, provided it be completely deprived of all

its volatile parts. All coals that contain much subcar-

bonate of potash, are objectionable, for the very same
reasons above assigned ; namely, their property of ab-

soibing water. Tliey are easily examined by washing
the powder in hot distilled water, and testing the solu-

tion with muriate of lime. That of litmus or turmeric
is too delicate ; as these will show proportions of alkali

that can be productive of no evil consequences. It

must next be recollected, that charcoal is required for

two distinct purposes, force and ornament. For these

two objects, different kinds are required. The greatest

force is procured by the coals of soft wood, such as

willow and alder; and still more by that of the Rham-
nus frangula, or black dogwood. These, therefore,

should always be used for sky rockets; in which force

is essential, as conducing to high flights; and as far as

a rocket composition includes mealed powder, such
charcoal will be an ingredient. Those who are desirous

of perfection, will use the same woods for the added
charcoal. Where the object, on the contrary, is to ob-

tain common red fire, or burning sparks, the charcoal

of liard wood is preferable. Still better is it, when,
by being long ignited in close vessels, it acquires an

extreme degree of hardness; as it not only burns
brighter, but is thrown out in larger sparks, from its

greater power of resisting the force with which the

compositions are driven. For the same reason, char-

coal for these purposes ought to be coarsely powdered,

and the larger parts separated for use ; whereas in the

case of compounds, where strength alone is wanted,

it cannot be too fine. As far as sky rockets are wanted
for purposes purely ornamental, they thus require coarse

charcoal. Lastly, there are some varieties of charcoal

which have the property of producing compound sparks,

not unlike those generated by iron ; or the original

spark bursts after the first explosion, so as to throw out

stars of light. The bark of the oak furnishes this kind

of coal ; which may also be procured from mahogany
and other hard woods of hot climates.

Bitumen, Rosin, Tallow, Pitch, Coal.—The for-

mer four are used only in military fireworks, and re-

quire no particular notice. Coal is recommended in

many of the receipts for ornamental works, as produc-

ing dark, and even black flames. It is always^ cither

useless or pernicious. The flame which it gives, if

thoroughly burnt %y using nitre enough, is white; and

if this is in an undei' proportion, it yields nothing but

smoke, and is even apt to be extinguished.

Camphor.—This is recommended to make a white
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flame. It is both useless and expensive. The flame

which it gives is not peiccptiblc in the burning com-

pound; and a tfuc white flume cjn be procured only by

means of zinc, as we shall hereafter see.

Glass Pounded glass is recommended in some re-

ceipts for producing red sparks. It is not only, how-

ever, useless for this purpose, but is a dangerous in-

gredient in driving, as it is hard enough to set the com-

positions on fire in the hands of the workmen: while

red sparks, or red fire, as it is called, is produced in a

more perfect manner by charcoal. It is very necessary,

and full time, that many of these absurd processes should

be simplified.

Mica.—Mica in scales, as it is often found among
decomposed granite, is also recommended lor produc-

ing what is called red and yellow rain ; but there are

uo virtues in yellow or brown mica more than in other

colours, as is asserted in the receipt books. The fire

which it produces is distinguishable from that of char-

coal, but that only at very small distances; and as it

is an expensive or difficult substance to procure, it may
in almost all cases be safely omitted.

Iron.—This metal is the chief ornamental ingredient

in pyrotechny, from the property whicli it has of burn-

ing with brilliant sparks when highly heated. It is

the soul of Gerbes, and is introduced into all fiery

showers. But the effects of different kinds of iron dif-

fer much, and it is important to distinguish them for

use. It is common to recommend iron filings for most

works, particularly for the smaller ones. But malleable

iron is far less combustible than steel or cast iron; or

the carburetted varieties yield the most sparks, and the

finest light. Hence if filings are required, as is the

case for the small wheels and other similar works, they

should be those of steel at least, as there are not many
varieties of cast iron that are easily filed. But in the

larger works, it is necessary that the iron should be in

particles somewhat larger than it can be procured by

means of any file in common use. It is therefore re-

commended to pound it in a mortar, a thing which is

scarcely practicable in any species of iron. It is more
easy to procure particles of the requisite bulk by pound-

ing iron turnings ; the thickness of which is easily re-

gulated, and which are indeed to be procured abund-

antly in all iron manufactories. There are two advan-

tages in the use of large particles, as they can longer

be preserved from rusting in the case, and as they

yield, in burning, much more complicated sparks. Cast

iron is also in itself less liable to rust than malleable,

and hence it is attended with another advantage. We
may add that the best iron for this purpose is what is

technically called black pig; very distinguishable, from
its dark gray colour, as it is the most highly carburetted

variety. White pig has the advantage of being more
brittle; but if this be more easy to pound, it is more
hard to turn. We may add, that it is possible to di-

minish the tendency of iron to rust when thus used, by

meaiis of lac varnish.

Antimony.—This metal is largely used in fireworks

for the production of blue light. It is a mistake to

suppose that this can be done by means of sulphur, as

\Then this substance burns rapidly its light is white.

Whether the sulphuret of antimony or metallic anti-

mony is used, in both cases it is the burning of the

metal which produces the colour. The sulphuret, com-
monly called antimony, is used for the stars of rockets

and common blue fires, but the light which it yields is

not so blue or clear as that from the regulus or me-
tallic antimony. This therefore is introduced into the

compositions for small ornamental or figured lights,

commonly called speckles. In all cases antimony must
be powdered; but it need not be extremely fine except
for the last purpose.

Orpimknt, Red.—This compound of arsenic and

sulphur is chiefly used for producing the white colour

in signal lights, commonly known by the name of Ben-

gal lights, and used either for military purposes, or in

surveying, or lastly in ornamental fires. The light

which it gives, though white, and accompanied by

much smoke, is not nearly so bright as that produced

from zinc ; while it is extremely poisonous wherever

the operators are exposed to the smoke or burning.

For these two reasons its use ought to be exploded alto-

gether.

Zinc—The use of this beautiful ingredient is scarce-

ly known to any of the pyrotechnists, although, as a

substance for light, it is far superior to any of the me-
tals. The light which it yields on burning, is as bright

as that of the sun, and as white, so that the eye can

scarcely endure it; and the efl'ect is much increased

by the great quantity of silvrry emokc caused by its

volatile oxyd ; which reflects the fire, and thus widely
increases the sphere of illumination. For signal lights

it far exceeds any other substance ; a case of an inch
in diameter producing a flame that has been seen at

seventy miles, and would probably be visible at one
hundred. As a military light for discovering the ope-
rations of besiegers in their trenches, or for other ob-

jects of nocturnal discovery, it has no rival. It is also

very applicable for ornamental works, where it serves

to vary the colours and effects of light and of sparkling

fires. It is used in the shape of filings, and has the

advantage of being much more durable than iron when
made up.

Copper.—The effect of copper is to give a greenish

light ; but it is not easy to produce, as the colour is

destroyed by too active an inflammation. The nitrate

and other salts of this metal will answer this purpose;

but they are expensive, and have not been introduced

by the firework makers. In the form of filings, it is

apt to fail, and the common practice is to use verdigris.

Brass filings are recommended, in some books, to pro-

duce red sparks; but they are burnt in the explosion,

so as to produce only light and smoke, partaking in

some degree of the effects of zinc. We may add, that

some other modifications of colour may be produced by

some others of the metals; but they are expensive, nor

are the effects such as to be worth purchasing at a great

price.

Nitrate of Strontian.—The effect of this salt,

lately introduced into ornamental pyrotechny, is to pro-

duce a fine crimson light; nor is it too expensive, con-

sidering that it gives a colour so beautiful, and hitherto

unknown in this art.

Alcohol.—Spirit of wine is recommended for many
compositions, on the futile notion of adding to their in-

flammability. As it necessarily evaporates, it can pro-

duce no such effect. It is also recoinmended for tem-
pering gunpowder for quick-match, as it does not per-

mit the nitre to crystallize and separate from the other

ingredients. This object may however be attained well

enough with water, so that it may be considered as an

unnecessary expense. Vinegar has also been recom-

mended for the same purposes; but it is of very little

use in this point of view, and may also be dispensed

with.

As it is of use to know what to avoid as well as to

adopt from the various books, which no one is inclined
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to distrust from the positive manner in which tlie ef-

fects of these substances are spoken of, we shall conlinue

the enumeration of these mutters, merely for the pur-

pose of condemning them. We shall, in this manner,

save the artists from much labour, expense, and disap-

pointment. With respect to many of them, the uses

are absolutely imaginary ; and oi others, from their

palpable absurdity, we can only think that they must
have been recommended for the sole purpose of blind-

ing or misleading those who trust to these receipts. We
shall have occasion again hereafter, in examining the

directions given for making many compositions, to see

that they are either impracticable or absurd, or incapa-

ble of answering tlie ends proposed. We can only

therefore conclude, either that the authors of the^e

books are entirely ignorant of their subjects, or else

that their designs were to maintain secrets which they

considered valuable, while they professed to disclose

them. To clear out all this rubbish, we consider even
more necessary than to desciibe how the required ob-

jects may be attained; nor without such an explana-

tion and examination, indeed, would our readers be
able to comprehend why we had varied so much from
our predecessors, and to whom credit ought to be given.

The assignment of reasons, and the sort of criticism we
shall here use, will enable the readers of this article to

judge what is right on this subject, from principles.

The work of Captain Jones, so called, the chief reposi-

tory of these impracticable and false receipts, will be
among the principal ones to be thus examined, because
it is the standard book. The artificers in fireworks,

howevei, as well as ourselves, know pretty well where
its faults lie, thouRh still misled by it in many parti-

culars.

Benzoin.—This is recommended as an ingredient

in fireworks for the purpose of producing a perfume.

It is converted into " floui," as the receipt says, by

putting it into an earthen pot, which is to be covered

with paper, and then exposed to the fire. This iiour

is to be returned into the pot, and treated in the same
way till it is perfectly white and fine. It is evident

that this is a bad method of procuring benzoic acid,

which may be obtained much cheaper from the drug-

gists, weie it of any use. But in the burning of a fire-

work this substance is not evaporated but destroyed,

and consequently it can yield no perfume. An imagi-

nary perlumed oil of Benzoin is also recommended for

wet compositions for the same end, when there is no

such thing known.

Oil of Spike..—This is an expensive essential oil,

all the purposes of which may be served by the oil of

turpentine ; but in fact none of these essential oils are

required for ornanietital fireworks. To say the least

of them, they are useless.

Sulphur Vivum.—This is the sulphuret of lime
which remains alter the ordinary purifications ol sul-

phur by melting. It will scarcely burn at ail aloae,

and very imperfectly with nitre : whence it is easy to

conjecture what results are to be expected from the
numerous compositions into which it enters.

IsiMGLAss.—This is used or recommended to make
lip the composition for stars into balls ; but it is infe-

rior for these purposes to gum, which is therefore heie
recommended. If too much gum be used, the ready
ascension of the stars is impeded. If flour paste be
used, the quantity of carbonaceous matter is so great,

that thty sometimes will not burn at all unless the
quantity of ciiaicoai in them is reduced.

Lapis Calaminakis.—This is recommended as pro-

ducing what is called a •• dead fire." On the same
principle as clay, it would not only deaden but extin-
guish any fire, and is, if not injurious, a nugatory in-
gredient.

Saw dust—There is no advantage in saw dust
which is not to be obtained by charcoal. In the very
large cases it may burn in sparks, but not better than
that substance docs ; and in the small ones it is much
more likely to extinguish than to maintain the fire.
Amber.—This is one of the useless substances re-

commended in all the books. It is only calculated to
make a bad Hame in large cases, and smoke in small
ones. It may be safely rescinded from the catalogue
of necessaries altogether.

Clay.—This is a necessary ingredient for the pur-
pose of stopping up various fireworks. It is indispens-
able in tourbillons and simple wheels, or in all cases of
fire that are to burn at the sides instead of the ends.
In the cases which are choked, for the purposes of burn-
ing the iron more effectually, it is also useful, as it

may be rammed down in the vent, and being after-
wards perforated, it serves to protect the p.iper about
the choke from burning, and thus preserves the aper-
ture of the same size. In the military iron rockets it

is indispensable, to prevent the plate whicli contains
the vent from being destroyed by the torjxnt of fire ;

and it ought always to be used in the larger paper rock-
ets, for preserving the dimensions of the hole durino;

the burning. Clay for these purposes ought always to
be freed from sand, to prevent all risk of accidents in

driving. This the artificer must do for himself, as it is

not to be procured thus pure. To eff"ect this, it is in-
tinrliirpH intn a cask with water, through which plug
holes may be made towards the middle and the top.
The water and clay being then stirred up, and sufTcred
to stand for a few seconds, the sand subsides to the
bottom. If then the muddy water be drawn off" in
succession through the holes, the finer ch.ys will be
suspended in two degrees of tenuity, should that be
thought necessary. After it has subsided, and the
water is drawn off", it is to be dried and powdered, and
thus reserved for use.

Frankincense, Myrrh—After the remarks which
we made on benzoin, it is almost fruidess to say any
thing about these gums, since they are equally useless.
It ought, however, to be known to all makers of fire-
works, that none of these substances yield a smell un-
less they smoke, and that at a low heat. Whenever
they burn, or when the heat is raised, all smell is de-
stroyed ; and there is no species of firework, unless
pastilles are included under this form, in which the
heat will not burn all these inflammable substances. It
is much more amusingly absurd, to find oil of roses
and oil of bergainot recommended as ingredients in
fireworks.

But we will not pursue this part of our subject fur-
ther, as our readers may, after these remarks, be ena-
bled to judge without much difliculty respecting the
value and uses of such fantastic ingredients. Yet, that

our criticisms may not appear unreasonable or unfound-
ed, we subjoin one of Captain Jones's receipts for the
composition of what he calls an " odoriferous water
balloon."

Take of saltpetre four ounces, sulphur one ounce,
saw dust of juniper half an ounce, saw dust of cypress
an ounce, myrrh two drachms, diied rosemary a quar-
ter 01 an ounce, coiiex elaterii had an ounce ; all to

be m'j.stened wiih oil of roses." On this we need only
remark that it will not burn, to say nothing of the saw
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dust, of elaterium bark, which has no existence ; and

of oil of roses, which, for a composition of this weight,

would probdbiy cost a few hundred pounds.

Method of Grinding the Ingredients.

The ingredients which require grinding for fireworks,

are saltpetre, sulphur, charcoal, and gunpowder, and

each of these requires some notice.

Saltpetre.—It is sometimes recommended in the

books of pyrotechny, to pulverize the salt by boiling

it down, and stirring it with a stick as it begins to be

deposited, in consequence of the evaporation of the

water. But it cannot be reduced to powder of sufK-

cient fineness in this manner, so that mechanical means
become indispensable. For artificers who work on a

large scale, the common cylinder mill, similar to that

used by tanners and druggists, is the most expedidous

engine ; and the cylinder may be made of limestone

or of metals, than which none is preferable to cast

iron. On a smaller scale, a pestle and mortar may be
adopted, and as far as either nitre, sulphur, or charcoal

is concerned, both of these may be made of iron.

Saltpetre, when produced, can scarcely be passed
through a fine sieve, from its adhering together, and
therefore the artificer must ascertain its fineness by the
feel, or by examining it on a smouih board, on which it

is diffused, thinly by means of a muiler of another
board, furnished with a handle. It is very essential to

the correct performance of all fireworks, and particu-

larly of sky-rockets and illumination lights, that the
saltpetre should be rendered perfectly fine. It is per-
haps cheaper to purchase it in that state, when it can

be done, from the powder makers, or the grinders of

drugs.

Sulphur.—This may be powdered in the same man-

ner, but it admits of being easily sifted through the

lawn sieve, which is also required for the charcoal and

the mealed powder. The flowers of sulphur are some-

what more expensive, but they require no grinding.

The operator must, however, recollect what we men-
tioned before, that they generally contain acid, or a

portion of oil of vitriol. Hence they should be well

washed, till the water is tasteless, with water ; or, what

is better, with a weak alkaline lye first, and with water

afterwards.

Charcoal.—The same machinery serves for pow-
dering charcoal, but it requires a different process in

sifting. One sieve should be formed of fine lawn, and

this finest dust is reserved for compositions that are re-

quired to be very accurate, and to give flame rather

than sparks. The remainder may be divided by coar-

ser sieves into two qualities or more, according to the

fancy of the operator, the largest fragments being re-

served for wide cases and big fires, and the smaller for

sparks in cascades or wheels, or other works, according

to their respective sizes.

Mealed Powder.—It is scarcely safe to grind gun-
powder either in a mill or a mortar, unless both of

these be made of wood, which would of course require

separate machines. If it can be procured, it is much
preferable to purchase gunpowder dust from the mills,

as it is a mere prejudice among firework makers to

suppose that it. is not so strong as powder that has been
mealed. If, however, this cannot be obtained, the

powder must be reduced to this state by the artificer

himself. A large mortar of elm, with a pestle of lig-

num vits, will answer this purpose ; but there is an
inconvenience in this machine, arising from the adhe-

sion of the powder in hard lumps to the bottom of the
pestle. It is a better and speedier plan to grind gun-
powder by means of an iron shot of 18 or 24 pounds
weight, rolled in a large wooden vessel, turned out of
some hard wood ; either beech or elm. What is called

the mealing table is also used for the same purpose.
This is, as the name expresses, a table made of smooth-
ed elm, surrounded with a margin", on which the pow-
der is placed. By means of a flat piece of lignum vitae,

or other hard wood, of about six inches square, and
furnished with a proper handle, the powder is easily

rubbed down. This method is, however, less safe than
the preceding ; because, if any sand were present, an
explosion might easily be produced. In all such cases, it

is most important that the tables, or vessels of any kind,

should be provided with close covers when not in use ;

nor should more thiin a pound be pulverized at a time.

All these operations should also be carried on, where
there is room, in tents, and not in houses of any kind

;

as there is, in such situations, much less mischief pro-

duced by accidental explosions. Further, no more
powder should at any time be at hand than is imme-
diately required ; and whatever is finished should be

removed without delay. Mealed powder must be care-

fully sifted from the grains that may remain, by means
of the lawn sieve.

On Che Mixing of Com/iositions,

This is a circumstance which requires considerable

care, as the accurate performance of sky-rockets, and

of many other fireworks, depends very much upon it.

Tt is impossible to be too particular with regard to
these. It any regard is to be had to their acuurucy, or
if they are intended for signals, or for long flights. In
all sorts of illumination and fixed lights, it is even more
necessary to be accurate in this respect. In these, the

perfection consists in their burning with a steady

light, in their all giving out the same size of flume,

and in all lasting the same time. Otherwise, as so

many are used together, and always disposed in various

figures, the effect of a firework is apt to be materially

injured or altogether spoiled. There are many other

alterations required in this case, but it is the accuracy
of mixture which is our present concern.

Supposing that all the ingredients of any composition
are determined on, as much should be made at once as

is sufficient for all the fires, whatever these may be,

that are to be introduced together, or to form any one
piece. This is one of the methods of ensuring accuracy

in time, and correctness in performance. All the com-
positions that consist of fine materials, such as nitre,

sulphur, charcoal, and mealed powder, may be mixed
for an indefinite time, because they cannot be over-

done. There are different methods of doing this, and
the one or the other may be chosen according to the

quantity of the materials or the scale on which the ope-

rator is to work.

On a large scale, the most speedy and effectual me-
thod is by a hopper contrived for this purpose. The
composition having been first mixed with the hands as

far as it can, is placed in this machine, which is pro-

vided with a long and square wooden tube, like a com-
mon house gutter, for conducting rain from the roofs.

Within this, and in a part of it which is inlayed for

that purpose, there is placed an axis, carrying four or

more light vanes of tin or of wood, so adapted to the

inside of this receptacle or tube, as to fit it easily, and

capable of revolving in a vertical direction. The axis
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communicates with a crank handle outside, which the

operator manages. As the mixture begins to descend

down the tube, the upper part of whicii has its opening

regulated by a valve, which the same person can con-

tract or enlarge at pleasure, it falls on the vanes of this

little mill, which, being turned quickly round, pro-

duces an intimate and accurate union of all the parts,

and thus it is delivered conipleie at the lower end of

the tube. If it be judged necessary, it may pass

through two mills instead uf one; and, by means of a

band or string, both of these may beset in motion by one

hand.

On a smaller scale, the mixture may be made in a

cylmder of wood, placed on its end, like an apothecary's

mortar, and provided with a well fitted cover. Through
a hole in this, tiiere passes an axle and handle, car-

rying vanes, placed vertically. The handle may be
turned between the hands, or, what is much better, by

means of a drill bow, somewhat in the manner prac-

tised with chocolate ; and, in this manner, a small

quantity of mixture can be completed in two or three

minutes.

The third method is to introduce the ingredients in-

to a sieve of moderate fineness, provided with a top

and bottom cover, so as to be completely enclosed. By
agitating this, the ingredients are carried through the

sieve into the receptacle below, and thus become accu-

I'ately mixed.
If now it becomes necessary to mix fine and coarse,

or heavy and light ingredients together, a different prac-

tice must be adopted. Supposing that antimony, or

orpimcnt, or any weighty substance in fine powder is

required, the mixture cannot be eft'ectually performed in

either of these ways, to any extent; as the unequal
•weights of the materials will prevent the composition

from being uniform. The proper combustible ingre-

dients, therefore, or the fundamental substaiices above
mentioned, must first be mixed in the requisite propor-

tion, and these additional matters may afterwards be in-

troduced and mixed up with them eitlier by the hand or

by a comb with broad teeth. Coarser powdered char-

coal, intended to yield sparks, must be managed in a

similar manner. Greater care still is required, where
metallic filings, and particularly where large particles of

iron arc to be ustd ; as these are apt to fall through the

lighter and finer dust, and thus to become unequally
disposed. They should, therefore, first be sifted as

equally as possible over the surface of the general or

fundamental mixture; after which, with a little care,

they may easily be diffused throughout in a regular
manner. Owing to their brilliancy and distinctness, the
eye is a good judge of the correctness of such mixtures
as this.

Of the Moulds, Rammers, and other Utensils required in

making Fircivorks.

Many of these utensils require to be made with such
accuracy, while their forms and. malciials are not at

the same time obvious, ihat a description of them is

absolutely necessary. Without great care in the form
and workmanship, and in the choice of substances for

many of these tools, the work becomes (liflTicull, or te-

dious, or impossible; or, if it is executed with much
imneccssary labour, the performance of the fireworks is

incorrect, or som;jtimcs even fails ahogethcr. In de-
scribing these objects we shall pass slightly over those
which are most easily made, for the purpose of cxplain-
VoL. XVI.—Pakt I.

ing more particularly the nature and construction of
those that icc|uire greater nicety and more care.

The fundamental utensil, in every sense of the word,
required in making fireworks, is a stout block of wood
cut across the tree, such as that used by butchers for

chopping blocks. I'latc CCCCLXXII. Fig. 1. More
than one of these will of course be wanted, cither where
there is much work to lie done, or many sizi-s of cases
required. It is very convenient to have cavities sunk
in those blocks, fitted to contain the bottoms of the
moulds, to be afterwards described, by which means
they are the more easily kept steady in driving.

The mallet required for driving is made of beech,
of a cylindrical fonn, with a handle prolonged from
the axis of the cylinder, having a knob or projection

at the end to prevent it from slipping out of the hand.
One side of the cylinder should be shaved off for the

sake of obtaining a flat surface. Different sizes are
also required for difl'erent kinds of work ; as, with
the heavy ones, it would be as impossible to drive

small cases, as it would be to drive large cases with

light mallets. None, however, need be less than half a

pound in weight, and the largest need not exceed sjk

pounds. A series consisting of half a pound, two
pounds, four, and six, is quite sufficient.

Such are the materials required for driving. But it

is not necessary that all fireworks should be driven by
the blows of a mallet, and there are indeed many that

will not admit of it. In the smallest classes of serpents

and lights, for example, it is more convenient and
quicker to drive without the mallet. As a substitute,

a metallic ramrod may be adopted ; and by making the

head sufficiently heavy, as much force as is required

may be given with more convenience, while the work
also proceeds very quickly. These rammers are best

made of gun metal; and it is necessary that they should

be very smooth and true. The sizes must be propor-

tioned to those of the former and wooden rammers,
hereafter to be described.

The Former. Only two shapes for these are requir-

ed, namely, spherical and cylindrical. The first, how-
ever, are only wanted for the construction of paper
shells for mortars: the latter belong to all other

fireworks of whatever nature. One, or at most two

sizes are sufficient for the spherical formers, and
their diameters may be computed for a coehorn,

or 5\ inch mortar, and for an 8 inch one , as it is not

convenient lo throw larger shells, on account of the

weight and size of the mortar, and as the difference

between the royal and coehorn mortars, which is only

an inch, renders it unnecessary to adopt both.

As the thickness of the shell for the 8 inch diame-

ter cannot well be less than an inch when complet-

ed for firing, six inches will be the diameter of the

spherical former for this class of mortars. For the

coehorn shell ^ths of an inch is a sudicient thickness;

and the former for this size will therefore be 4-|

inches. These spheres are to be made of beech, and

they must be turned very true and polished. A hole

is also to be bored in them of an inch in diameter, to

receive the stand on which they must be placed

when used, and by which also the fuse hole is deter-

mined.
The cylindrical formers require to be of every dia-

meter that may be wanted, from the sixth of an inch

up to six inches, or even to a foot ; as there is no limit

to the sizes of fireworks, either for number or dimen-
sions, but the fancy of the operator. The best wood
for them, where they are made of wood, is beech ; and

Ff
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it is most necessary that they should be turnctl very

true in the lathe, as, if they are not regularly cylindri-

cal, it will he difficult to withdraw them from the wet

cases. For the same reason they should also be wrought

or polished to a smooth surface. At one end they are

provided with a head, or enlargement, to render them

easier to hold in the hand. The length is a matter of

indifference when they are made, as they can be cut

down at any time to be fitted to the rammers and moulds

;

and when they are thus adapted, they ought to exceed

the lengths of the moulds by two or three inches.

More than that is not necessary.

When smaller cases, however, are to be made, such

as for serpents, speckles, or fires on a little scale, it is

much more convenient to use very long fornners, so as

to make up a great quantity of case at one lime. When
it is thus made, it can be cut off in lengths while upon

the former, and then withdrawn. For making the

cases of spiral wheels also, or the leaders for quick

match, long formers are wanted; and these are most

conveniently made of copper wire. Care must be taken

that they are kept very straight, without which pre-

caution it will be found very difficult to withdraw

them.
We shall now subjoin a table of the diameters for a

set of formers, which will equally serve the purpose of

one for that of rammers. It is necessary, however, that

these should differ just so much that the rammer may
slip easily up and down in the case, and that, after it

is dry. On the different sizes, from the smallest up-

wards, these differences will vary a little; as they may
be trifling in the smaller, and require to be somewhat
more considerable in the larger ones. A correct turner

will manage this without any prescribed measurement,

which indeed could scarcely be given to any useful

purpose, as it is in parts of an inch so very minute.

But it may be considered as a sort of general rule, that

if the rammer is so much smaller than \\\c former as to

require a turn of the cartridge paper to bring it to the

same size, it will be able to move freely in the case in

ramming.

Table of Dimensions for Formers and Rammers.
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cases and rockets, it is unnecessary to have any hollow

rammers of smallci- or larger sizes than the dimensions

at either extreme which are intended for these. Thus,

as neither rockets nor wheel-cases of less than a quar-

ter of a pound dimensions are commonly required, nor

of more than two pounds, which take a rammer of

about one inch and five-tenths diameter, it is iiot

necessary to be provided with any beyond these two

extremes.
The description of the rammers required for driving

rockets will serve for that of all others, with so few

alterations, that we shall first mention the construction

of these, Plate CCCCLXXII. Fig. 3. We may also

assume a diameter of an inch, and a length of nine

inches, as all others may be reduced to this scale. In

this, the length of the composition from the choke is

five inches and a quarter, and the complete rammer
intended for it must contain a conical cavity exactly fitted

to the spindle Fig. 2, which, for this length, is four inches

long. The diameter of this cavity or bore, at the bottom,

is half an inch, or, in all dimensions, half the diameter;

and it tapers regularly to the extremity, which is some-
\yhat blunt.

Now, as in driving, the rammer rises as the composi-
tion mounts up in the case, it is plain that, after a

short time, the spindle will no longer reach the bottom
of the bore. Hence the composition accumulates in it,

and becomes hard driven on the top of the spindle, so

as to render it a matter of some trouble to clear it out
again. At the same time, as the rammer mounts
upwards in the case, the protruded part becomes so long,

that it is difficult to give the same firm blows above, or

in the upper part of the composition, as were given in

the lower, in consequence of which the action of the

rocket becomes irregular. It becomes necessary, there-

fore, to have a succession of rammers for one rocket,

each, in turn, shorter than the preceding, and with a

shorter bore at the same time : the last and shortest is

to be quite solid. A set of five is sufficient; but, if

economy is a great object, four may be made to answer

the purpose.

For wheels, one bored rammer will be sufficient, as

the bores of these are not required to be long. It is

not always, indeed, that they require any boring; and

in complicated movements of works, where it is possible

to apply machinery to turn them, instead of trusting to

their own recoil alone, it is much better to do so, as

greater regularity is thus ensured.

On Boring Fireworks.

As the hollow rammers require occasional boring to

keep them clean, we may as well introduce the whole
subject of boring m this place, as there are some cases

in which it is indispensable. There is a peculiar ma-
chine sometimes used for this purpose by the makers of
fireworks, but no complicated contrivance is necessary.

For cleaning out the bores of the hollow rammers, a

drill moved by a drill-bow is quite sufficient; because
the quantity of composition is so small, that if it were
to take fire it can do the operator no harm. In metal
rammers, it is fully more convenient to burn it out by
means of a bit of priming or quick match, or else it

may be washtc' out by soaking in hot water, though this

meiliud IS somewhai tedious. Neither of these methods,
however, is applicable to wooden rammers, for obvious
reasons.

In boring those single-case wheels which turn on a

hole in their own centres, a common gimblet answers

every purpose, as it is barely necessary to perforate the

paper. Small tourbillons may also be bored in the same
way; but it is necessary that tallow be used willi the

giiiiblet, partly to make il work easily, and partly to pre-

vent the risk of taking fire. For large tourbillons,

however, the drill becomes necessary ; as the labour of

boring these is very great, in consequence of (he h<ird-

ness of the composition. These works cannot be driven

on spindles, on account of the complicated directions of
the bores. But the system ol boring, whether for rockets

or large wh'jel-cases, ought to be abandoned al'ogelhcr

in favour of driving on spindles. The latter method is

the safest, and does not require more iin\e. Il is quite

possible for a work to take fire under the drill, which
maybe attended with serious inconveniences; besides

which, there is danger that the composition in a locket

tiiay be disturbed, the consequence of which would be
for it to burst on firing. We, therefore, recommend that

drilling should be limited to tourbillons, as we have

already mentioned. For this purpose, nothing answers

better than a common foot laihe, with the drill fixed in

the chuck. If the bore is to be made in the axis of the

firework, that may also be fixed in the opposite one, and
brought gradually up by means of the screw ; but the

tourbillons require to be guided by the hand, as it is

impossible, by any methods of fixing them, to give a

right direction to the holes. Care must be taken that

the drills be kept well greased with tallow ; and the

drilling-engine ought also to be out of doors, or in a

separate outhouse or tent.

On the Moulds for Fireworks.

The moulds of fireworks, see Plate CCCCLXXII.
Fig. 1., are the tubes in which the cases are to be inclosed

during the time of filling, to prevent them either from
bursting or sinking downwards under the rammer during

the time of driving. They are absolutely indispensable

in all works that require driving, and can indeed only be
dispensed with in spiral wheels. The general principles

of the construction are the same for all ; but as the

rocket mould is the most complicated, we shall first

describe that one; the others will be easily understood.

The rocket mould, if on a small scale, may be made
most conveniently of gun metal ; if large, of stout wood,

such as oak, elm, or, what is best of all, lignum vilK.

The upper part is a stout cylinder, generally turned,

with some ornamental moulding both above and below,

so as to resemble a short column in architecture. If in

wood, it must be hooped at each end with a ring of metal,

properly secured by means of pins. The bore of this

cylinder passes through it entirely, and is of the exact

diameter of the case which is to be driven. The pro-

portions of all these parts are regulated by those of the

rockets ; but we may here observe, that the length of

this cylinder, or ot the bore which receives the case, is

about seven diameters. It may be more without incon-

venience, but cannot well be made less. If, on putting

the case to it, that should prove too tight, part of the

external paper is easily cut off; if otherwise, a little

more paper should be added, as it is essential that the

case should fill the mould perfectly.

The lower part of the mould consists of a cylinder of

the same materials, but of nearly double the diameter,

or even more, that it may be enabled to stand firmly on

the block on which the work is driven. It is even better,

particularly in large works, that a cavity should be made
in the block to receive it, as we remarked some time ago.

A large cavity in which the upper cylinder may be fitted,

T i 2
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and about an inch or more in depth, is made in it, so

that, when applied, they may both form a solid piece, as

it were, taking care thai i!>e meeting is quite perfect

below, and that the upper cylinder stands perpendicular

and firm.

It is usual now to have two of these bottoms to each

upper cylinder, one of them bearing both a nipple a, and

a spindle b, and the other a nipple a, alone. The latter

is required fur receiving the rocket when the clay wad-

ding is driven down ; and it is also convenient for fill-

ing the class of cases that do not require boring. The
spindle is of course required for all works which, as

well as rockets, arc to have a cavity. But one bottom

may serve for both purposes Milhout difiiculty. For

this end, a hole is to be bored in llie lower cylinder,

yet not quite through it, exactly corresponding with

that one in the upper piece of the mould. To this

must be fined two metallic cylinders, one wilh a hemi-

spherical nipple turned on the end, the diameter of

which is less than that of the whole bore, and equal to

that of the c.ise. The other carries the spindle, which

may either be turned in one piece wiih it, or fitted

into the nipple, and then firmly secured. It is so

essential that the spindle should be precisely in the line

of the rocket's axis, that too much care cannot be taken

in making it true and firm, that it may be liable to no

accidents.

The diameter of the spindle at the base, as we
already noticed for the bores of rockets, is half the

interior diameter of the case, and is to be fitted exactly

to the choke or vent. This is done, by using a wive of

the same dimensions in the subsidiary piece of the

former, which we ought to have noticed before, and

which is inserted into a hole in it, to be used when the

case is choked. The length for rockets is within a

diameter and a half, or nearly, of that of the composi-

tion ; but it is more particularly detailed in our tables of

rockets. For wheels the diameters of the spindles are

the same, but the length need not exceed one or two

diameters of the composition, according to the initial

velocity which the artist wishes to communicate. Lastly,

to keep all these parts firm and steady, a hole must be

bored horizontally through the lower cylinder and

upper, including the piece which carries the nipple. To
this a wire u 6, furnished with a ring, a, for withdrawing

it, is fitted, wliich being passed through, and secured on

the further side with a forelock if necessary, the mould
is ready for use.

In all the smaller works, or even up to two inch

diameters, the upper cylinder may thus be made in one
piece with a bore. But when port-fires are to be driven,

the length of the cases is such as to render it difficult

to introduce them, and nearly impossible to withdraw

them, in consequence of their extension within the

mould. Such moulds, therefore, are best made of two

half cylinders well fitted, and held together by driving

two or three metal hoops on them. The outsides should

be somewhat conical, to admit of their being the more
easily taken off when the case is removed, by separat-

ing the two parts of the mould. Moulds like these are

best made of metal, and as they require neither nipples

nor spindles, being burnt without a choke at the ends at

which they are driven, they may be altogether sunk
within a hole of the block fitted to receive and retain

them firmly. Other cases that burn without chokes,

such as illumination lights, small serpents, &c. may be
treated in the same manner.

Similar divisible moulds are also most convenient for

large rockets in cases of whatever nature, as they are

both most easy to fit and to remove. These may be
made of wood, and secured from splitting by hoops and
gun metal in the same manner.

It is not now necessary to be particular with respect

to the simpler moulds, since the principles applied to

those of port-fires are nearly applicable to all. In the

smaller cases, such as serpents, the bores may be made
for many different sizes in one block of wood; and if

many bores of the same size also are made, much time
will be saved. These bores, which constitute the

moulds for such cases, must pass quite through the

block, as the case cannot be withdrawn as it entered,

but must be driven through. A mould thus made, re-

quires only to be placed on the block, to which it mujr

be securely fastened by two loops and pins, as well as

in 'nsany other ways that are too obvious to require

description.

On the making of Cases.

This is an important branch of the general matters

which concern all fireworks alike. We shall have occa-

sion to mention the sizes and proportions of these for

different kinds of fireworks when those are described;

but, in the mean time, the same general princiijles being

applicable to all, they will with more brevity be all

condensed under this general head.

Materials for Cases.

Paper, wood, and metal arc the only materials appli-

cable to the making of cases, and the uses of the two
latter are so very limited that a few words will suffice

respecting them. F"or throwing paper sliells a metallic

mortar is to be preferred, at least in the hands of those

artists who are frequently called on for exhibitions, as

they are steady, and last for ever. They need not be

very strong, as the charge of powder which they carry

is commonly trifling, and they may be fixed in their

beds in a pnsition about two or three degrees off the

perpendicular, to permit the shell to fall out of the way
of the spectators. .'\ common stptare box of stout elm,

well dove-tailed and nailed, serve the same purpose for-

discharges of serpents and stars. We shall have occa-

sion to speak of iron cases for rockets under the division

of military fireworks.

For paper cases, three or four sorts at least are

wanted. For the spiral wheels it is necessary not only

that the cases should be flexible, but that they should

burn with the composition, as the wheel would other-

wise burst and fly off from the support. The paper
for these is such as is used for musket cartridges

;

this being made of new hempen materials, so as to be
very strong and tough. If made with the common
gray paper of the shops, they are apt to burst in

attempting to give them the spiral form. A thicker kind

of gray paper is required for illumination cases which
are of a small size, as well as for all the inferior sizes

of firevfoiks of v/hatever description. This is com-
monly termed cartridge paper, being used for cartridges

for snail ordnance. For the larger sizes of fireworks

a harder and thicker quality is necessary; and if larger

rockets are to be made, the artist should only use

what is properly called rocket paper, which is still

thicker, and is condensed by rolling in the mill, in

the manner of pasteboard. For the very largest sizes

of all, pasteboard itself is preferable, as there is much
time saved in the making; and as the work is much
firmer.
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In making cases, both paste and glue are required ;

but the first is chiefly wanted. Paste for this purpose

must be made as thicli as it is for the use of bookbinders

and shoemakers. It is usual to put rosin into it, which

serves no purpose unless it be that of preserving it

longer without moulding. Alum, which is also com-

monly introduced, is of very little use, except as it

may render the cases son twhat less combustible; and

glue, if it is in suflicient quantity to have any effect at

all, only serves to render it intractable. To keep it

from moulding, a little oil of turpentine is the most ef-

fectual substance, and a siriall quantity of corrosive sub-

limate prevents rats and mice and cockroaches from de-

stroying the fireworks when they are to be stored away

for any time.

Spherical Cases.

These are only required for paper shells, and they

are to be nr.ade in the spherical former already describ-

ed. Being fixed in its stand, which is to form the fuse

hole, it must first be soaped that the paper may come
ofl' easily when the shell is finished. The paper must
then,be cut into stripes, which are to be laid to meet
round it in various circles like the gieat circles in a

sphere. Other pieces being afterwards laid on in gores

till the forever is covered, the work may proceed with

rapidity until it has acquired the requisite thickness,

which may vary from half an inch upwards, according

lo the size of the shell. But it must not be so far

completed upon the formtr but that it may still admit

of more coats after it has been removed. Being thus

brought up to a buflicicnt size, it must be suffered to

dry in its place, when it is to be cut into two hemi-

spheres by a saw well greased, and removed from the

block. After this, by pasting on a few more coats of

paper, the hemispheres are secured, and the shell

brought up to the required strength and size. Care

must be taken that it be made thus strong enough to

bear the explosion of the mortar, as there is no fear

but that it will be split by the bursting charge which it is

to contain.

Cylindrical Cases.

These are of various kinds, and require some dif-

ferences in the managimeni, while thty all demand
considerable attention. 1 he cases for small spiral or

fiiewheels as they are called, must be made by rolling

the paper round a wire, whiih is slit;htly greased or

soaped. Two or three tuins oi paper, according to its

slrtngth, arc sufficient for these, as if they are too thick,

they will either break in the turning or burst in the

firing. The last turns must be pasted, but with as thin

and little paste as possible, for the same reasons, and
the paper ought to be parallel, so that the case through-
out may be of an equal thickness. The cases for leaders

lo conduct quick match must be made in the same
way ; but the paper lor these should be of a much
thicker quality, that it may bear rough handling and
bending, as well as the paint with which these must
generally be covered. In the wh.etl-cases, lengths from
fifteen to eighteen inches aie sufFuient ; but those for

leaders may be made of all imaginable lengths, as they
are required for so many difl'trcnt purposes.

Ill making rocket or other cabcs that arc required to

fit cli sely m tiie moulds, it is proper to ascertain first

by trial what length of paper is necessary to make the

case of the requisite thukness. Thus all risk of waste
or error is avoided, which is important when there is

much work to be done. The papei' is then lo be cut
lo tlie requisite size, taking care to have it a little too

large in that direction which corresponds to tlie dia-

meter of the case, that there may be an allowance for

that irregularity at the ends which is unavoidable in

rolling. At one of the other sides which correspond
lo the length of the case, the paper must be carefully

cut at right angles; that when it is rolled, the line

within may be parallel to the axis, without which the
rammer may lay hold of the edge, and force it down
in driving. This is an accident carefully to be avoid-
ed, as it may spoil the effect of a firework altogether.

On the opposite side of the paper, the cut is made
oblique at an angle of ten or twelve degrees; so that,

when rolled up, the edge forms a spiral round the case
of about one lurn. The wider part being placed at

the bottom, is secured by ihe string which forms the

choke; and thus the case is light at the outer joint,

and does not unfold in driving or otherwise. If the

case is so thick that more sheets of paper than one are

necessary, all except the last may have both the longi-

tudinal sides parallel.

In making up the cases a flat smooth table is re-

quired, with a rolling board, which may be about a foot

and a half or two feet broad, and which must at any
rale exceed the length of the case. It is furnished

above with a handle, by which it may be easily held.

In pasting the paper, it is better that the last or inner-

most turns should remain dry, because, if wetted, or if

any paste adheres to the former, it will be difficult lo

withdraw it. When pasted it is laid near the edge of
the table, and the former is laid in it with its handle
beyond the table. The case is then rolled up as well

as can be done by hand, and then it must be placed un-
der the rolling board. By pressing hard on this, and
continuing lo toll the case thus pasted on the table, it

can be condensed to a great degree of firmness ; but care

must be taken always to roll in one direction, for if that

wt re reversed, the paper would be loosened, and the

case be rendered spungy This operation is completed
by the addition of as much paper as may be necessary

to bring it to the requisite thickness.

Thus the cylindrical case is made, and the former
must now be withdrawn while it is damp, as, if suffered

to remain till dry, the paper would contract so much as

lo tender that impossible. By fastening a loop round

the head of the former, or passing a pin through it, a
firm hold is secured for it on the table, and the case is

then to be taken ofl" by the hands.

It is now ready for choking should it be a rocket

or a wheel-case. This also nmsi be clone while it is

damp ; and if it has been a dry lolUd cose, it is neces-

sary that one end should be damped for this purpose.

Small cases may easily be choked by the hand; but

for larger ones a niacbine is necessary. This however

is very simple, and may be attached to the rolling table.

Plate CCCCLXXIl. Fig. 4. At the lower end of one of

the legs of this, there is a foot lever or treddle moving
on a hinge. A strong twisted cord of hemp, or what is

better, of gut, is atti-chtd to it; and, ascending up to

the table, passes over a pulley which is attached to it at

the edge. Beyond this it is fixed to the table, so that

there is an interval in which the cases for choking may
be placed. The cord is sufficiently loose when the lever

is up to adni't of its making one turn round the case,

and the length is easily regulated where It is fastened to

the table.

The former whieh had been withdrawn, for the pul-
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pose of bciri!^ assured llial it can come out, must now
be inlroduccil again lo uithin about a diameter, or

somewhat nioic, of the extremity which it is intended

to choke The subsidiary piece witli iis wire, which
was formerly mentioned, is then introduced at the end,

so that half a diameter may remain between it and the

former, which is occupied by the intermediate wire.

Being then placed wiihin one turn of the pinching cord,

the lever is pressed down by the loot, and the case is

rolled backwards and forwards through the turn of the

cord, till the artist is satisfied that the wire is closely

pinched. After this is done, a piece of strong twine is

wound round the furrow thus made, and secured by

three half hitches and some paste, or pasted paper or

glue. The ends of the case are then to be cut smooth
and even while it still lies on the former ; and that

near the choke is to be cut in such a manner, thai it

may have a hemispherical cup exactly equal to half a

diameter of the interior. The former and its piece

may then be withdrawn, that the artist may be satis-

fied that the first of these is- still loose, and the wet case

is then to be introduced into the driving mould on the

nipple only. By then restoring the former, and giving

two or three slight blows to it, the mouth of the case is

rendered smooth and even. The spindle must then be

passed through for the^ purpose of smoothing the vent

hole, and bringing it back to its proper size; or, if it is

a rocket case, the hollow rammer and spindle may be

used at once, to give the whole of the parts about the

vent their true shape and size.

There arc some cases, sdch as those of tourbillons,

that require to have both ends closed ; and it is conve-

nient to close one of them, at least, in the choking en-

gine. This is easily done by introducing a plug of

damp pasted paper, and then pinching the choking rope

close round it. Other cases, such as portfires, Roman
candles, &c. that are to fire from an open mouth, may
be closed at the end in the same manner, as may the

cases for crackers and serpents. Such ends in the larger

works may be still farther secured by a coating of clay

driven on them within.

The cases for illumination lights, or speckles, are

made of thin paper, rolled on formers, of diameters va-

rying from two to five-eighths of an inch, and tneir

lengths vary from two to six inches. These also are

pinched close atone end. Such cases only require three

or four rounds of paper, and the last one, at least, should

be pasted.

Portfire cases, as well for the lighting fireworks as for

military service, must be made strong with pasted pa-

per, and the interior diameter, or that of the composi-
tion, maybe about half an inch. The exterior one is

about six-eighths, and these cases must be from twenty
inches to two feet in length. The length of cases for

rockets, according to their several diameters, will be
found hereafter in the table of proportions for these ;

and, with respect to other fires, they will be more con-

veniently mentioned when these fireworks come under
review.

It is sometimes convenient and ornamental that the

cases of some fireworks should burn or flame with the

fire; in others it produces a bad effect, or is h'urtful.

In the fire wheels it adds to the ornament, by producing

or increasing the interior white flame. In speckles it is

injurious, because the colour of the flame of the paper
interferes with that of the composition. In this case, the

paper should be impregnated with alum, by which its

flaming is prevented; and this is easily done by soaking
it in a saturated solution of that salt.

On the General Principles of Comjiositionfor Firenvorks.

It will conduce to perspicuity to point out the gene-
ral irinciplcs of the coinposiiions which are used in

fireworks, as it will also enable us hereafter to class

them, in a great degree, in a certain order, according to

their affinities and objects; and thus to clear our essay,

not only from the confusion that exists in all the com-
mon books on pyrotechny, but of many superfluous and
absurd receipts and repetitions of the same composition
under different names, in which they all abound.

There are four principal objects in all the composi-
tions of fireworks, under which some varieties are in-

cluded, and some of which are also necessarily com-
bined. The simplest requisite in these is explosion, or
the mere temporary blast, designed either for noise, or
for the purpose of throwing burning bodies to a dis-

tance, or, lastly, for conducting fire from one place to

another, through the parts of a simple or complicated
piece. For all these purposes, the only composition is

common gunpowder, either entire or mealed, according
to the particular object that it is intended for.

Next to this are those compositions which are re-

quired to produce motion, on the principle of recoil

and not of projection, where the piece, instead of the

ball, if we may use such an expression, is to be fired

away. The sky-rocket is the first of these in which
the object is to produce the greatest possible recoil, con-

sistently with the safety of the piece itself; since, if

the charge were to go beyond this point, it would
burst. In the same class are serpents, together with

tourbillons, and the whole tribe of wheels, of whatever
construction these may be. For such works force is

required, although in different degrees, and therefore,

the compositions approximate in their nature to gun-
powder. In all of them, the basis is a mixture of salt-

petre, sulphur, and charcoal; and, as far as mere mo-
tion is concerned, the objects are to be obtained by

this species of composition alone. Where the motion
is required to be most rapid, as in sky-rockets and
line-rockets, the proportions of the ingredients must
approach nearest to those used for gunpowder ; where
less so, as in some wheels, and other similar move-
ments, there the proportions depart more from that.

This is done by increasing the quantities of the sulphur

and the charcoal, or, what is the same thing, by dimi-

nishing the proportion of nitre. At the same time, the

appearance of the fire may be altered while the force

continues the same; as if, while the proportion of nitre

remains the same, the sulphur chiefly is increased, the

effect will be to produce more flame ; but if, on the con-

trary, it is the charcoal which is augmented, red sparks

will predominate.

But, without materially changing the proportions of

these ingredients as used in gunpowder, the force of

explosion may be diminished by using an imperfect

mixture. Hence, when these three ingredients are

merely mixed in the way practised by artificers in fire-

works, instead of being ground together in the powder
mill, they will produce only a manageable recoil, when,

if they had been more perfectly united, they would
have exploded. In the same manner, the mere act of

condensation, by driving, will cause even the most
perfect gunpowder composition to burn slowly.

Coarseness of ingredients and imperfect mixture pro-

duce also, in these cases, another advantage; as the

charcoal, which would otherwise give nothing but

flame, gives rise, in consequence of its imperfect pulve-
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I'izalion, to a torrent of sparks, producing one of the or-

namentbil effects which are desired in fireworks. It is

plain, therefore, that the ingredients of gunpowder,
which form the basis of all fireworks, are moderated in

violence so as to answer the desired end, of a controlla-

ble force, by three methods : imperfect proportions, im-
perfect pulverization, or mixture, and hard driving.

Thus, any one of these can, in some measure, be made
to compensate the want of the other two, and consequent-

ly, the same effects are to be produced by compositions

of different proportions, or different ones by composi-

tions of the same nature. As ornament in the appear-

ance of the fire is, in most of these cases, no less import-

ant than force, so the fundamental composition is modified

for that end by various additions. These we shall con-

sider now, in describing the compositions of which the

sole purpose is ornament, or in which force is, at least,

enly a secondary consideration.

There can be but two modes of ornamental fire,

namely, flame and sparks, however these may be varied

and combined, whether as to colour, or quality, or quan-
tity, or mixture, or alternation, or, according to their

mechanical disposition in various kinds of work. A se-

parate management of the composition is required in

each of these.

In compositions which are merely to flame, slowness
of burning is necessary, and all sparks are excluded,
as purily of colour, steadiness, and duration, are the

principal objects. Hence the basis of all these compo-
sitions must exclude charcoal as far as it is possible to

do without it, and the mixtures must also be as minute
and intimate as can be effected. Thus, wherever char-

coal is necessary, it is introduced in the form of mealed
powder, as it is there so fine as to yield no sparks,

while the requisite degree of feebleness or dilution is

obtained by diminishing the dose of nitre. Such is

the general basis of all compositions merely luminous,
whether in the shape of cases or stars ; and to it the

several ingredients intended to modify the colours of
the flame are added. All of these must also be most
finely powdered and intimately mixed, as it is only in

this manner that steadiness and clearness of flame can be

produced.
In compositions that are intended to sparkle, the or-

dinary mixture used for recoil forms the basis. Even
this may be rendered sufficiently brilliant by increasing

the charcoal, and using it in the state of a coarse pow-
der ; but it is also modified by the addition of other

sparkling substances, and principally of iron. As this

ingredient is extremely brilliant in its effect, it may also

be united to the simpler bases intended for flaming
coiTipositions ; by which means its peculiar effects are
obtained in a state of purity. It is so easy to under-
stand how these different kinds of composition may be
united or alternated, that it is almost superfluous to men
tion it. Yet we may give one instance as an illtistration,

by saying, that if iron be mixed with the antimonial com-
pobiiion for a blue flame, the result will be a firework
discharging a blue flame, accompanied by brilliant while
sparks.

Of the General Mechanical Arrangement of Fireworks.

The mere fires of works in Pyrotechny being thus
limited in point of variety, it is chiefly by their mcclia-

nical arrangements and combinations that all their

splendid eficcts are produced. In some cases these

arrangements are simple and inherent in the very na-

ture of the firework ; in others they are complicated in

various modes, so that there is scarcely any end to the

varieties which an ingenious artist can iiroducc. As it

would be impossible within the limits of our article, to
describe even a small part of the arrangements of which
they arc susceptible, we shall here give a sketch of the
general principles by which they are guided, so that
an artist of any resource will be able to produce new
effects without difficulty. Hereafter, the few varieties
which we shall select for consideration will serve for
examples of what may be done in this department of the
art

; and on which, after such general remarks and exam-
ples, it would be as little necessary to enlarge as it would
be to us impossible.

The leading distinction among fireworks is between
those which are characterised by rest, and those to which
motioi\ is essential. In the former, the effect depends
solely on the quantity, the sh.ipc, and the colours of the
fire, if they are simple, and on the various ways in

which that is directed and combined in compound and
complicated works. Gerbes, which throw out a spark-
ling fire, offer a good example of the simpler kinds,

which arc indeed rarely used in this manner, without
being at least relieved by others, if not united and in-

termixed with them. It is evident, however, that in-

numerable varieties may be produced, merely by the

combination and disposition of the simplest fireworks.

Thus, for example, a bright star maybe made by five or

six small flaming lights, or speckles, radiating from a

centre. In greater number, many such stars maybe dis-

posed in various forms, cither alone, or in combination
with other bodies. Vv'hcn in still greater numbers, sudi
illumination lights may be arranged in lines, or crosses,

or circles, or triangles, or in any other figures, and
those also may be intermixed in various ways. Be-
coming more compounded still, they may serve to de-
fine the architectural lines of a pyrotechnic building,

the other ornaments of which may exhibit all the varie-

ties of fire of which the art is susceptible. Lastly, that

we may not dwell unnecessarily on this subject, they
may be disposed in the form of letters, so as to express
the names of individuals, or any sentence connected
with the particular object of the firework which is dis-

played.

The length and form of the torrent of fire in all the
sparkling compositions, render the possible combina-
tions of these still more numerous and various. Effects

may be produced by this intersection in this case, which
could not in the former; as there also may by the

mere quantity of the fire. To put a few of the most
obvious instances: If a number of these are disposed
in a circle, they may fornr a blazing star or sun; and
by again combining two such circles, the one of which
is of larger dimensions than the other on the same
centre, an effect still more splendid may be obtained.

Three such fires properly dispersed may be made to

represent a plume of feathers; four may be caused to

produce a cross of fire. Such fires may also radiate

inwards as well as outwards, or ihcy may be disposcil

so as to produce a pyramid, or a cascade ; or ihcy may
cioss or intersect each other from the angles of tri-

angles, or squares, or hexagons, or any other gco-

metiical figures; and in these ways the fires may be

directed outwards or inwards, or in both modes at

once. Different sizes may also be combined togetlier

in various figures ; but it would be endless to desciibe

all these possibilities, which may be safely trusted in

general to the taste and resources of the artist. We
subjoin a few figures in the plates by which a gene-
ral notion ot their construction and effects may be
formed.
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In the ncKt place, the flaming and the spaikling

lights may be combined in an endless variety of ways.

The very same case may alternately throw out both

the kinds of fire. Or the angles of a sparkling trian

gle, or of a stjuare, or else the centres of these figures,

nay be occupied by coloured stars, or their sides

may be dotted with such lights ; or alternations of

figures of lights with figures of sparkling fire may be

adopted. Thus, for example, the centre of a sun may
be filled v.'iih a blaze of lights, while its margin radiates

with sparks; or else it may commence with one spe-

cies, and terminate with another. But, for the same
reasons, we need not aliempt to describe varieties

which only become more numerous as they become
more complicated. We must refer to the plates, and

to our future examples, for a few such specimens as

may serve to illustrate this part of the subject, trusting

to the artist's ingenuity for conceiving farther what we
may not find room to describe.

The varieties of moving fireworks is much greater

than that of fixed, abstractedly considered; yet these

are not susceptible of so many distinct and complicat-

ed combinations. As the most siinple case we may
mention that of burning bodies projected into the air

by explosions, such as stars, serpents, &c. whether out

of rockets, or shells, or from Roman candles. The
sky-rocket is the chief of those which act by their

own force of recoil, and the varieties of which it is

susceptible will be described when we come to treat

of that nrev/ork. On a similar principle, line rockets

and water rockets produce their particular effects : the

principle of recoil being modified by the particular

kind of restraint to which they are subjected. In the

lourbillon, the recoil of a wheel, or that of revolution,

is combined with that of motion in a straight line, and

thus the very striking effects of this simple firework

are produced.

But the most various effects of recoil in fireworks

are produced by restraining that force within circles,

and hence arises the great varieties of wheel movements.

The spiral, or pin wheel, is a familiar, but not the most

simple case of circular recoil. By suspending a simple

cylinder on a pin passing transversely through its own
centre, and using lateral instead of direct apertures, a

revolving recoil is caused, and hence arises a circle of

fire or a wheel. But in w orks of this nature, which are

required to burn longer, it becomes necessary to form

larger circles than can be produced from one case.

Thus many of these are disposed round the margin of

a w heel, or, what is the same thing, on radii proceeding

from a centre, suspended on an axle in the same man-

ner as a carriage wheel. This is the common Cathe-

rine wheel as it is called ; and according to the desired

length of lime in burning, the cases may consist of any

nimiber from two upwards, the effects being altered in

appearance by placing these at greater or less distances

from the centre. At very small distances, and with

greater velocity, a continuous circle of fire may be pro-

duced ; at much larger ones, the form described by this

is of a very difi'crent natuie.

The simple ciicular recoil may be modified as to its

effects, by disposing the fireworks in an angle net coin-

ciding with the plane of the wheel, or radii, on which

they are to revolve. Thus the efl'ort is much diminish-

ed according to the resolution of forces, but the figure

of the fire becomes entirely different Such wheels as

this are commonly disposed on verticle instead of ho-

rizontal axes ; and they are susceptible of still further

changes of appearance, by alternately reversing the

mouths of the fireworks, so that the stream of fire may
be directed in an alternating manner obliquely upwards
and downwards.

Combinations of circular recoil motions are also ma-
naged so as to produce very entertaining effects. Thus
if the radii of the larger wheel are caused to carry small-
er ones, it is plain that a very compound path of light

will be produced by the latter, resembling exactly that

path which the moon performs round the earth ; the
principal circle including smaller ones, which move
forwards along an orbit concentric to ihe first. Other
simple combinations of single wheels are also easy ; but
we shall only here further mention, that in which two,
either of different sizes or the same, a.e caused to re-

volve in opposite directions in a common centre. The
effects of these movements are very lively and bril-

liant.

As in all snch simple wheels the power is sufficient

to carry a considerable weight round, if the centres be
carefully made, it is easy to attach to different parts of
them burning fireworks of different kinds, which have
not in themselves any moving force ; notwithstanding
which, they can be made to produce circles as if they

had a power of their own. Thus also, either the cases

of the wheels themselves, or others connected with the

movement, may be caused to project stars ; and in this

way also varieties are produced.
As we need not, however, enter now into any more of

these general details respecting the attainable variety

in simple combinations, we must proceed to notice the
general principles on which the more complicated fire-

works of these kinds are made. In these, different

kinds of the simpler forms, or of the first order of com-
binations, are caused to act in succession, or together ;

and thus the further we proceed in combining, the more
numerous do the varieties become. Thus moveable
and fi.sed works of all kinds may be united to an e.x-

tent which is only limited by the size, and weight, and
bulk of the machinery, and by the expense. A very
few hints on the most general parts of tins subject may
be useful.

If a complicated succession consists of fixed pieces

only, they may be so managed as to fire each other,

without any further intervention of the operator than

the first lighting. This is done by a proper disposi-

tion of the leaders, on which the operator must calcu-

late according to his views The communicating lea-

der, of course, extends from the end of that which has

been burnt out, to the commencement of the one that

is intended to follow. If many and distant ones, as in

the case of extensive groups of illuminating lights, are

to be fired so as to burn together, it may become requi-

site to have more leaders than one from the same point

to different ones, otherwise such works may light in a

slow succession instead of simultaneously ; in conse-

quence of which, not only the first effect will be un-

pleasant, but the tertniiiations will be more so, as they

will die out in succession, instead ofexpiring altogether.

Such leaders must be so firmly fi.-vedjas to insure them
against being displaced by any explosion from the

works that have burnt out; and in cases of large and

expensive complications, it is prudent to have a spare

conductor, known to the operator, so that he may be

able to light it by means of his port-fire, should the ex-

pected conmiunication fail. In very complicated ma-
chines, such as architectural fireworks ot great extent,

it becomes impossible to produce, or unsafe to trust,

the communications to a continous set of leaders ; and

proper ones must therefore be provided in different
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places, that the artist may himself light them when the

proper time is arrived.

Now as fire can be conducted from one fixed piece

to another, so it may from fixed to moveable ones

through any mode of succession that may be requisite.

The leader from the last fixed piece may, for example,

be attached to the first case in a wheel. To this it

must be fixed in such a manner, that the first lighting

of the wheel may burn and separate the connection by

which the wheel was kept steady in its place. This is

easily managed by means of cotton quick-match, which

is sufficiently strong lo support any thing very firmly,

but which is burnt and detached in an instant. But

it IS not possible to communicate from moving to fixed

pieces, as is easily understood. A separate leader

is, therefore, required for all these communications,
which is carried away out of the risk of casual fire, and
brought under the command of the artist who directs

the work.

Of J\Iachinery, JFrames, and Transfiarencies

.

Although many of the motions of fireworks can be
produced by their own powers of recoil, there are many
cases where it is convenient, or even necessary, to have
recourse to mechanical powers; sometimes to accelerate

these, and thus produce more perfect effects, and some-
times tor the purpose of causing movements that could
rot be made by ihe fireworks themselves. The fram-

ings and supports for fireworks also require some atten-

tion to render them as little cumbrous as possible, and,

at the same time, as firm as is necessary to bear the shocks

to which they are subjected from recoils and explosions ;

while it is also requisite that every thing should be done

in the most economical manner.
For single rockets, vertical frames or poles are re-

quisite ; but we have described these more particularly

in our directions for firing this class of fireworks. But
when flights are to be discharged together, it is neces-

sary to have a different apparatus. This is usually

constructed of successive shelves, in which they are

placed in alternate order, so that the sticks may stand

clear of each other; the whole forming a pyramid.
A cheaper and more convenient apparatus, however,
for this purpose, is formed by making two wide shelves,

each perforated with holes, exactly corresponding to

each other, sufficient to admit the slicks, and to support
the mouth of the rockets. These should be separated
to a distance of about two feet from each other, and
framed in that position by uprights at the angles, pro-
longed to the ground ; in which they are fastened
firmly, so as to form a kind of double perforated table.

The matches from the whole being collected together,
Ihey are easily fired ; and their flight is directed by
the guide which the position of the two holes for each
presents.

The frames to carry wheels are conveniently made
of ash hoops, connected by spokes inserted into a nave.
It is also proper that the margin of the wheel, whether
it be a circle or a polygon, which are equally convenient,
should be of considerable weight. If well balanced, as
it ought to be, and well centred, the motion is almost
equally free as in a lighter wheel ; while it has the
advantage of acting like a fly, maintaining the impulse
which has been communicated to it at first. This is

particularly necessary to attend to; because as the cases
burn out in succession, the balance becomes injured,

and when the weight of these is small in proportion to

that of the wheel, their effect in disturbing its velocity
Vol XVI.—Part I.

is less felt. The centres should be at least two inches
deep where they receive the axis, to prevent any irre-

gular motion , made of polished metal, well greased,
and with a true axis. The axis may be either fixed
into the supporting post by means of a screw ; or, what is

better, may be kept there ready, and the wheel put on
it, and screwed by a linch pin or a nut. For the smaller
classes of single cased or spiral wheels, a sufficient centre
may be obtained through driven clay or wood, pro-
vided it be well greased, and the pins that are to serve
for axes are best made of brass or iron, in the form of

a thumb screw, with a flat cutting thread, so that they

may be easily fixed in the wood and withdrawn, to be
preserved, when no longer of use. These general rules

will direct the artist for the management of all the va-

rieties of wheel movements where their own force is

trusted to for the motions.

But where wheels are of very large diameters, or the

circle of fire is meant to be widcj or when, from the

cases being disposed in an oblique manner, the velocity

is so much diminished that the effect arising from their

revolution is injured, it becomes necessary to call in

the aid of the mechanical powers, and to apply revolv-

ing forces to them. This also is necessary in the use of

illuminated revolving cones or globes, in the coun-

termovements of suns and other complicated figures,

as well as in all thnsp wnrUs where it is necessary to

give motion to transparent paintings. The means of
doing all this, which may be varied in an infinitude of
ways, both as it relates to the direction and the velo-

city, cannot be too simple; and it is also proper that

they should be concealed from the spectators, who are

apt to undervalue a firework that does not seem en-

dowed with the property of self-motion. It is, how-
ever, unnecessary to describe matters so simple as a

toothed wheel and pinion or screw, which, disposed

in various ways, may be made to produce any effects,

whether as to direction or velocity. By using the

pinion at 45", the horizontal and vertical directions may
be combined, or the one substituted for the other. If

the work is of such a nature, as happens in architec-

tural fireworks, as to conceal the operator, this ma-
chinery may be turned by hand ; if otherwise, a weight
running over a pulley is easily applied to a wheel or

crank for that purpose.

It would be as endless as it is unnecessary to describe

the various forms of frames that may be required ; as

they must differ with the objects of the fireworks; and

we need not, therefore, attempt to direct what an artist

can be at no loss in accomplishing. But wherever
cases are to be fixed, whatever their natures may be,

proper sockets of metal should be provided for receiv-

ing them, or pins and hooks, to which they may be
fastened. The artist, must, however, take care that no

bounce or cracker be allowed to explode within a me-
tal socket, on account of the risk of injury to the spec-

tators. It must also be recollected, that whatever means
are used for fixing these, although it should even be

the lights for figured illuminations, they must be firm;

as the explosions of the leaders and primings might
otherwise displace them, and ruin the effect of the work.

Larger cases for gerbes, Roman candles, and other fire-

works, that exert much strength, are best secured by

having a metal ring with two ears, or flaunches, which

may be nailed down to the stands in which they are to

be fired.

Transparencies form a very essential part of all fire-

works on the great scale, as they are very ornamental,

Gg
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cover large spaces, consolidate all into one great mass,

and are very economical in saving many burning fire-

works.
For these the pyrotechnist must depend chiefly on

the painter; particularly when emblematical figures

are introduced, or where architecture is to be repre-

sented. In works on this scale, the great mass of the

firework consists of transparent painting, and the burn-

int5 fires are only its ornattients, to be lighted and re-

newed in various parts of the building in succession,

so as to keep up the effect for a great length of time.

All these paintings are executed on stout while linen,

such as that used for window blinds, if on a large scale,

and with the same kinds of oil-colour diluted with tur-

pentine; the whole being rendered transparent, where
necessary, by a coating of drying oil or varnish, and
darkened, where required, by means of black paint.

These pamiings must be properly stretched on sejiarate

frames, so that they may be kept tight, and easily re-

placed, and taken away from the greater frame-work,

to which they are attached.

In smaller transparencies, particularly where they

are net likely to be wanted again, or where only some
temporary inscription or emblem is necessary, paper

may be used; but it must be strong enough, and pro-

perly secured by means of strings stretched tight

across it. In certain kinds of wheels, representing
suns and stars, transparencies may be turned to greai.

account by using more than one, and communicat-

ing motion to them by means of the revolving ma-
chinery. Thus, for example, if one transparency,

formed by bright rays, is covered by another behind,

so calculated by its colouring as to intercept the light

by fits while it is revolving, many splendid effects can

be produced. In the same manner, two or more such

circular transparencies may be made to revolve in dif-

ferent directions ; while, being painted with different

colours, a great variety of showy appearances may be

caused at a very cheap rate. But we have not room
to give designs or farther descriptions of these con-

trivances; while we may refer for them to books in

every one's hands, viz. Hooper, or Hutton's Recrea-

iiotis.

As the light of lamps is not sufficiently brilliant and
powerful for firework illuminations of this nature, it is

necessary to use the burning compounds, such as the

zinc light and the antimonial light. The effects may
also in this way be varied by adopting different colours,

and may be maintained as long as is requisite, by dis-

posing so many behind the transparency, that one may
take fire before the other is quite extinguished.

Of Timeing Fireworks.

Every thing in the compound fireworks, whether

burning together or in succession, depends on accuracy

in the length of their action, and in the precision with

which the various parts begin, end, and follow each

other. Even in the simplest, a defect in this respect

is very disagreeable to the eye; and, in illuminations,

the ornamental appearance is very much injured, unless

the lights all expire nearly at the same time. In the

same manner, it is absolutely necessary that one work
should be completely exhausted before another begins,

wherever there are mutations ; and that no interval of

darkness should take place between them. All these

objects are to be obtained only by great care in the

different parts, in the composition, the driving, the

lengiiis of cases, and the priming, the quality, and the

fixing of the different leaders.

Under the head of compositions, we have already
pointed out the way in which these are to be managed
for this purpose; so that we need now say nothing
more on that subject. In filling, or driving, great care
and many attentions are necessary; as it is here in par-
ticular that the fireworks are apt to become unequal,
and thus to go wrong. The measure by which the
composition is to be introduced, should, in the first

place, be a cylinder, and not a shovel, as is commonly
the case, as it can always be filled more accurately each
time; so that the charge to be driven shall be always
equal. Each diameter of case should also have its own
measure ; and these should all be numbered to corre-
spond with the moulds, by which means all chances of
errors from this cause are avoided. In driving, the

same mallet should be used for each size of case, and
these should also have corresponding numbers. The
workmen should also be careful always to give the
same number of blows; and this being regulated for

each class of cases, from sixteen upwards to sixty, the

habit of doing it steadily is easily acquired. But in all

larger works, a pile engine, furnished with a tell-tale

to keep the account, is the only method to be depended
on.

Where there is no such machine, all the cases that

are intended to burn together, should, as much as pos-

sible, be driven by the same individual; and as the
i-Vii'-f artist can number each man's work, he may class

the cases acL-LicUngly ; so as to adopt those, of the
length of burning of which he is accurately informed.
For all things else, he must depend on such calcula-

tions as he may choose to make respecting the perform-
ance of his pieces. But a sample of each kind should
be tried, and the time of burning measured by the se-

cond's pendulum, when it should be marked on each
case; that so when the works come to be put together,

the operator may be quite sure of what he is doing,

and be able to balance and arrange them accordingly.

That accurate time is really attainable in this way, is

very certain ; because, in military works, out of a thou-

sand fuses, perhaps, where the time is most important,

since the bursting and effect of a shell are entirely

regulated by it, it will be found that not a second of dif-

ference takes place.

With respect to leaders, it is only necessary that they

should act as quickly as possible, since no time is

allowed for these; and that point is to be ensured by

good quick-match, and careful priming and fitting.

0/ Sky-Rockets.

We have chosen to treat of this' kind of firework

first, not only on account of its beauty, and its univer-

sal use in all cases, but, because, in detailing the mi-

nute attentions which it peculiarly requires, it will be

less necessary to dwell on that subject in describing

the construction of others. The same precautions and

proceedings, in every respect, if in a less degree, are

required for all sorts of driven cases, whatever their

objects may be.

We have, in our table of compositions, given a va-

riety of those which may be used for sky-rockets, but

shall here name that one which is best adapted for

those of a pound weight, where the original materials,

and not mealed powder, are used. This consists of nitre

4 lb., sulphur 1 lb., and charcoal 1^ lb. The method of

making the cases, and the construction of the moulds

and rammers, having already been described, it is unne-

cessary to notice them again.

The measure used in introducing the composition
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rnust be so large, tliaf when that is in the rase it will

raise the hammer one-half of the interior diameter, so

that a separate measure is required for each size of

rockets. It must be provided with a handle, and be

so constructed as to enter entirely into the case, that

no composition may be lost, as every thing in the ac-

curacy of the performance depends on these minute

attentions. In driving, it is necessary first to give a

few gentle blows, that the composition may be con-

densed before much force is used; as otherwise the

condensation of the air would blow it out; and the

workman must albo take care to turn the rammer, and

to ease it in the case before every blow, to prevent it

from being jammed by the materials mounting up be-

tween it and the sides of the tube. The same num-
ber of blows, and with the same mallet and force,

must be given to each ladle-full of the composition;

as these are essential to a correct performance. In

the smaller, or in those which reach from two to four

ounces, sixteen strokes are sufficient; a rocket of one
pound will require thirty; of two pounds forty; of four

fifty; and of six sixty. But beyond two pounds, we must
remark, the force of a man's arm is scarcely available,

and it becomes necessary, as in the military iron rock-

ets, hereafter mentioned, to adopt the pile engine. We
have already remarked, that the rammers require to be
changed as the composition advances.

When the rocket is filled to the top of the spindle,

the quantity of a whole diameter in depth must then
be added, in the same manner, by means of the short

solid rammer, when the composition is completed.

—

Above this must be rammed one-third of a diameter of
clay, which being afterwards perforated by a small gim-
blet, a communication is made between the rocket and its

head.
The sky-rocket, thus far completed, must measure,

from the choke, five diameters and a quarter, and the
cases must then be cut to that length. The head is then
to be fixed on. Where it is judged essential to have the

highest flight, its diameter should not exceed that of
the rocket, further than the requisite thickness of its

case demands. See Plate CCCCLXXII. Fig. 5. But as
in this way it can contain but a small quantity of stais,

or ornament of any kind, it is usually made larger, and
so as to exceed the exterior diameter of the case by a

quarter of an inch all round, for diameters of an inch.

The height is in this case near two inches, and in all

other sizes the same proportions are preserved. This
case or head is made slender, of two or three turns of
paper at most, as it is sufficiently strong if it will bear
the ordinary rough usage of packing and carrying; and
it is surmounted by a paper cone of the same strength,
which, for the same dimensions, is an inch and three
quarters in length. If the head is simply larger than
the case, it may be glued on at once; but if much
larger, a ring of turned beech wood is interposed, and
the whole is firmly glued together.

But preparatory to this, it is necessary that the head
should receive its charge, whatever that may be. The
directions for making stars will be found elsewhere;
but we may here say, that if these are made in the or-
dinary form of balls, or short cylinders, they do not
pack close. A better mode is to make the stars in a
cylinder of the same diameter as the rocket head, and
in the form of sectors, by which means they pack close-
ly in their place. This is easily done by means of an
appropriate copper mould, or else the cylinder may he
made, and then divided into compartments by a knife
before drying. The directions for making serpents, or

rains, or by whatever name these ornaments may be
called, are also given in their pro|)er places; and wc
need scarcely add that the lengths of these must, in all

cases, be determined by that of the head in which they
are to be enclosed. Before the rocket head is fixed on,
care must be taken that the priming hole into the com-
position is free: as many ornaments, of whatever na-
ture, as it will contain, are then enclosed in the head,
together with the requisite quantity of meahd powder,
when the operation of fixing it in may be completed. A
quantity of this, equal to one diameter, or less, of the
rocket, is amply sufficient for bursting the head and in-
flaming the ornaments.

These ornaments are not very numerous, and we may
describe them in a few words. The stars admit of be-
ing made of two or three colours, as will be seen when
their compositions are mentioned ; but the differences
to the eye are so small at the distance where they are
seen, that it is scarcely necessary to use any but the blue
antimonial one. For the serpents, in the same way, all

kinds of sparks have pretty much the same efiect at that
great distance; so that the most ordinary charcoal com-
position answers as well as any other. Where stars or
serpents are to be used for ground fireworks, these dif-

ferences are worth attending to, because they are visi-

ble. There is a species of serpent, however, called
scrolls, which may also be used, and which are made
on the same principle as the tourbillon ; they are de-
scribed hereafter. Lastly, crackers or maroons may be
introduced into rocket heads, either alone, or in com-
pany with other ornaments, and the effect of these is

amusing. They may be combined with the serpent or
not. If the former plan be adopted, half the serpent
case is fitted with the proper composition, and it is then
nearly choked and secured, after which the remainder is

filled with powder and choked close. If crackers alone
are used, they must consist of similar cases, filled en-
tirely with powder; but they require a priming of cotton
slow-match to give them time, that they may not ex-
plode within the head. The discretion of the artist

will easily teach him how to vary all these subsidiary
matters.

The last thing which remains is to close the mouth of
the rocket with a strong covering of paper, and to fast-

en on the stick. This must be made of very straight
deal, and planed smooth. For the rocket, whose dimen-
sions were given above, its length is to be eight feet or
more, but not less. At the upper extremity its breadth
should be about three quarters of an inch, and at the
lower one about a third. It may be wider than it is thick
above; but the extremity must be square, that the air

may act alike on it in all directions. In fixing it to the
stick, it is belter if it extends all the way to the rocket
head ; and it is to be fastened round the case by two dis-

tinct windings of twine, which are to be sunk in notches
within it, that all unnecessary resistance to the air, or
chance of friction in going off the support, may be
avoided. The e(|uilibrium should be such, that, in this

rocket, whose dimensions have here been taken as a
standard, the whole should be poised on the finger at

two inches from the mouth of the rocket. This will
serve as a general rule for all. But as it is convenient, in

the larger rockets, to dispense with length of slick as
far as possible, on account of its expense and inconve-
nience, and, as in the small ones, it is of little conse-
quence how long they are, provided the proper weight
and equilibi ium are maintained, we shall subjoin a table
of measuiement on this subject. We need only add, that
if on trial of the equipoise, the tail is too heavy, it may

Gg2
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be lightened by the plane ; if too light, that part of the

stick which is fastened to the rocket may be slipped

down a little lower.

Table of Rockets. For one comfilete.

Diameter
of Com-

position.
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cessful, a spiritual line of fire. This case may be tied on

the slick instead of being fastened on the rocket itself,

the stick for that purpose being made so as to pass be-

yond the rocket head ; but this method is less likely

to succeed, as interfering more with the flight. It has

been attempted to produce the same effect in a more
perfect manner by perforathig the transverse case in

the middle, and fastening it upon a spindle fixed in the

top of the rocket. But this is too complicated ; and,

upon all these contrivances we may remark, that al-

though theoretically practicable, and sometimes suc-

cessful on trial, they are apt to fail in the fundamental

object, by interfering with the ascent of the rocket itself.

The operator must recollect that a rocket in its simplest

state, and when least encumbered, is a very delicate and

ticklish machine, and that it will not easily bear to be
tampered with. In all these contrivances, it is necessary

to have a longer stick and a more distant point of equili-

brium than in simple rockets.

A tourbillon may alao be combined with a rocket in

the act of ascending, but, on account of the weight to

be carried, the rocket must have great power. Thus,
a two pound rocket will not easily be induced to carry

more than an eight ounce tourbillon. In making this

attempt the tourbillon must be made complete- as wneu
it is to be fired alone ; that its own force of ascent may
assist that of the rocket. But it need not be so com-
pletely bored ; we must, however, be more particular.

The transverse case being driven and closed at both

ends as before, with the same composition as the rocket,

the two horizontal and opposed holes at the extremi-

ties are to be bored and prolonged obliquely into the

case for about a diameter and a half in length, that the

force of the issuing fire may be sufficient to produce a

circular recoil. Thus, the tourbillon becomes a wheel
revolving round the line of flight of the rocket. When
it is fixed on the rocket head, tvi'o holes must also be
bored simply into the case, one on each side of it, and
directed downwards, so that each will produce a stream
of fire to assist in the rocket's ascent. Care must be
taken to secure the leaders from each of those four

holes in such a manner that they must all take fire as

soon as the rocket is ready to quit the support, which
is easily managed by bringing that which unites the

whole, down to the mouth of the rocket, aud by put-

ting about a quarter of an inch of a slow composition
into its mouth, so as just to retard for a couple of se-

conds the communication between the mouth of the

rocket and the quick-match of the leader. No hole is

required at the top of the rocket in this case, but it

must be covered as usual, with a cone, to diminish the
resistance of the air. Now, as it is essential in this

contrivance, that the rocket should be so balanced as
10 turn round its own axis in ascending, it is requisite

that the stick should be round instead of square, and
that instead of being attached to the side, as usual, it

should be prolonged from the axis. This is managed
by fastening it to two metallic stays of light tinned iron,

embracing the opposite sides of the case, so that the
stick may not commence till the place where the point
of equilibrium is situated, which ought also to be a full

rocket length from the vent. This stick ought also to

be of unusual length itself We may add, tliat the effect
of this compound rocket is extremely striking, but that
it requires the greatest nicety in the execution and in
the firing.

The fire of a rocket may be varied in a pleasing man-
ner by dispersing it during the ascent, so as to produce
a wide or divided shower instead of a simple train of

sparks. To produce this eflcci, a piatc of tinned iron,

of about the size and figure of a half croAvn, must be
fastened on the stick about two inches below tlic vent,

so as to meet the stream of fire as it issuci. The method
of doing this is too simple to require any tletuil, and liie

effect of it is easily understood.
It is possible to attach two or even three rockets to

one stick, so as to produce as many ascending streams
of fire, and this project is recommended in the books
of pyrolechny. In this case a much larger stick is of
course required. But we cannot recommend this con-
trivance It is very diP.icult to make it succeed in the
firing, and the effect, when it is attained, is so little

better than that of a rocket of larger sixe, as not to be
worth the risk of failure. A similar attempt, with a
slight variation, has been made to fire many rockets in

one mass. These are known by the name of chained

rockets. To do this, six or more rockets are fastened

parallel to each other by means of packthread or other-

wise, each having its separate stick ; and the whole are

fired by one leader. It has also been attempted to

connect them loosely together, so that they may be in

a certain degree independent of each other. This also

is done by means of packthread. But in all these

schemes we must remark that the chances of failure are

so great, that they are not worth trying, particularly as

the effect, should it succeed, is not very good, Where
they are strung loosely together, in the manner last

mentioned, they are particularly subject to become en-
tangled and go wrong.

Simple rockets may be used with reports only in-

stead of ornaments, and their effect is good, while they
serve to excite the attention of the spectators, where
that is necessary, preparatory to some general display.

In making this kind, after the clay has been driven on
the top of the coimposition and the priming hole bored,

a diameter and a half of the bore must be filled wiUi
powder above it. The case must then be secured above
this bouncing charge with a wadding of tow and glue,

as it would destroy the explosive property of the pow-
der were it to be hard driven with clay, and as it is

impossible to choke the case above it. A cone is then

added for the usual reason of diminishing the resistance

of the air.

There are two methods of carrying a single light

by means of a rocket, instead of using the common or-

nament of stars, which are quite practicable, and have
a very good effect, although not mentioned in the books
of pyrotechny. For both, two diameters of the case

must be left empty above the clay. This is to be filled

with the same antimonial composition which is used
for signal lights, or with that from zinc, both of which
will be found mentioned in their proper places, accord-

ing as it is wished that the light shuuld be white or

blue. It must also be rammed in pretty firm, so that it

may not fall out when the rocket oversets to descend.

This light may be caused to descend after the rocket is

burnt out, in which case the effect of it is very agiecably

prolonged; but caie must be taken that it may not

alight on the ground where it could do any harm, as

the white liglit produces a very strong fire. If this

practice is to be adopted, a hole must as usual be bored

through the clay on the top of the rocket charge, and

also through the white light, that it may take fire at the

surface : this hole is to be filled with mealed powder,

but if the rocket is to carry the light upwards in as-

cending, such a hole is unnecessary. Instead of it, a

leader must be conducted from the mouth of the

rocket to the head, which, in this case, will not require a
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cone ; or else Uie light on the head may be fired before

the rocket, which answers the purpose equally well.

It is also easy to make the light of sufficient duration

to last througli all the time of the ascent and descent

both.

Rockets may be ornamented in some other ways

during their ascent, and be thus made productive of

additional vaiiety. Thus they may be made to dis-

charge serpents during their flight, either at one or

more intervals, without interfering with the final dis-

charge from the heads. To effect this, a ring or more
of small serpents, as the artist may desire, may be

fastened round the rocket case by means of cotton

slow-match. The loose end of that must be fired at

the same time as the rocket, and its length so calculat-

ed as to burn three, four, or more seconds, according

to the part of its ascent where it is desired that the

serpents should be discharged. This cotton match
must also communicate with a quick-match priming

to each serpent. Thus when the fire arrives at the

serpents, it not only lights the whole ring, but, by
burning the match which attaches them, sets them at

liberty. If two or more discharges are wanted, as many
rings of serpents may be placed round the rocket, and
the match duly proportioned so as to light each set in

succession.

As a powerful rocket will carry conaiJerably more
•weight than its own stick, advantage may also be taken

of that, so as to add to its ornamental appearance. Thus
a small case with a sparkling composition may be at-

tached to the end of the stick, with the mouth down-

wards, which must be lighted independently of the rocket;

but the operator must of course take care, in adopting

any of these contrivances, to ascertain previously what

sveight his rocket is really able to carry. Another
pleasing ornament may be produced, by placing a few

illumination lights or speckles, along the stick, or by

attaching a larger one to its end ; but whichever of these

several plans is adopted, care must be taken that the

rocket has great freedom in quitting the support on

which it is fired.

The last project for varying the effects of sky roc-

kets which we shall mention, is that of causing them to

suspend a white light in the air after they are burnt out.

It requires some little care to make the requisite ma-
chinery, but it is neither expensive nor difficult. For

this purpose a parachute is attached to the rocket,

which is so combined as to open when it is expended,

and thus to check the descent of the case and stick The
parachute for this purpose may be applied in different

ways ;but it is perhaps most conveniently done in the fol-

lowing manner: being made of four or more pieces of

slender whalebone, with a thin piece of linen stretched

over them, it is attached to the lower end of the rocket

just at the choke, so that its open end may lie upwards.

Thus when the head of the rocket is turned downwards

the parachute will act ; and care should be taken that it

does act freely, and without turning inside out before

any attempt is made to complete the arrangement. The
rocket head is then filled with a white or blue light, in

the manner described before, with a priming hole com-
municating with the top of the composition. A hole

is also made in a lateral direction, for the purpose' of

carrying a leader to disengage the parachute at the mo-
ment the rocket is burnt out. The parachute must

then be collected neatly round the rocket with the

points upwards, which are to pass beyond the head,

and to be enclosed in a light paper cone that may easily

be disengaged. To insure that, the cone is made in

two parts, and secured by a bit of cotton quick-match,
which is to be also conducted in a spiral manner round
the rocket and parachute together, so as to render the

whole as compact as possible, after which the whole is

to be covered with a single fold of weak puper. This
quick-match is connected with the leader from the roc-

ket head, and with that which serves to set the light on
fire ; but it is necessary so to arrange these two leaders,

that the parachute may disengage itself before the light

takes fire. As soon as this match is burnt, the para-

chute is disengaged ; an effect which may be aided by

forcing the whalebone ribs tosjether, as is easily com-
prehended ; and as the weight of the rocket cases causes

it to overset as soon as the composition is burnt out, the

parachute is then brought into action, so as to suspend
the light, which thus continues to burn as it descends

slowly. We need scarcely add, that many minute atten-

tions are required to make this act well, but that a dex.-

trous mechanic can find no difficulty in it.

The parachute may also be attached to the middle or

end of the stick; but in this case great care must be

taken that the leader which is to disengage it may not

take fire by the burning of the rocket, until it receives

its fire trom the end of the composition. For this pur-

pose it must be made strong where it passes below the

rocket, and is exposed to the stream of fire.

On the height to which Rockets ascend.

In Mr. Robins's trials, the pound rockets were
found to ascend perpendicularly, from 450 to 500
yards ; and from some measurements made in the

flights of those that were used at the great firework in

the Green Park, they were found to range from 440

to 526, in general ; although there were some that

rose to 615 yards. Mr. Robins also seemed to think,

in his first experiments, that all sizes of rockets had
pretty nearly the same flight. This, however, is not

the fact. The ratio of increase indeed is not regular,

nor does the ascent correspond in any way to the

magnitude of the rocket ; but the greatest ascents, or

the longest ranges, if fired at an angle of 45°, are ob-

tained with the larger sizes. The time for these

ascents varies from ten to fourteen seconds. That time

does not bear a regular ratio to the altitude of the

ascent ; because a considerable part of the force of

the recoil is lost in overcoming the inertia of the rocket.

That time, of course, is the same for all ; so that those

which have the power of flying highest, increase their

ranges, as these regard the time of flight in a certain

progressive ratio.

Taking Mr. Robins's computation of 600 yards for the

limit of ascent in signal rockets, that gives an elevation

of one-third of a mile nearly. Hence if the light of the

exploded stars which are the proper ornaments of a sig-

nal rocket, is sufficiently strong, and the atmosphere is

clear, such a signal may be seen at a horizontal dis-

tance of fifty miles at sea, or in a level country where

there are no advantages Its rise above the horizon is

sufficient to render it quite visible. Mr. Robins need

not have doubted if the light was visible at such dis-

tances ; as it has been ascertained that the common
blue antimonial light, which burns from a case only

an inch in diameter, may be seen at the distance of

seventy miles without difficulty, and probably much
more. In this the mass of light is considerably less

than that produced by the stars of a signal rocket,

and the composition is, as nearly as possible, the same

in both.

4»^
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In a subsequent set of cxperimciUs made by Mr.

Canton and Mr. Robins together, lockcts of two inches

and a half in diaii'eter were adopted. Some of these

rose to 500, some to 600, and one to 690 yards ; and

here, contrary to Mr. Robins's former opinion, it was

invariably found that the largest rose the hiijhcst. Some
larger rockets were afterwards made liy Mr. Da Costa,

of about three inches and a half in diameter ; and in

these, the vertical ascents were 833 and 915 yards.

Another trial, made with one of four inches in diame-

ter, gave a perpendicular flight of 1190 yards. The
last of these experiments was made in April 1750;

and on that oicusion there were twenty -eight rockets

fired, made ly difPeient persons and of different sizes,

varying from the diameter of an inch and a half to

one of tour inches. The most remarkable flights of

these are here tabulated, for the convenience of in-

spection.

Diameter.

Inch U
Do. 2

Do. 2^
Do. 3
Do. 3i

Ascent in Yards,

743
659
8«0 to 1071
1254
1109

In these experiments, the four inch rockets failed,

having oversei in their ascent ; probably from negli-

gence in the stick or too great a length of charge.

At the same lime, trials were made on the largest

sizes of rockets which, as far as we know were ever
constructed. These were twenty-four inches in <liu-

meter; one of them rose to 784, and another to 833
yards. It is evident that these are both failures; and
we have no doubt they are to be attributed to defects

in the construction. It is not possible to use exactly

the same proportions, either in the length of the case,

the propordonal length of the bore, oi the nature of the

composition, in large as in small sizes. If Mr. Banks's
and Mr, Da Costa's largest rockets were formed on
the scale of the one pounders, it was impossible that

they should have succeeded. In such cases also, the

slick, the cap, and all the minuter parts of the rocket
require a degree of care to obtain the best results,

which are of little comparative moment in the smaller

calibers. Nor is it possible that rockets of such enor-

mous diameters could have been driven properly by
hand, as it is probable these were ; the pile-engine not
having been generally intioduced till it was applied Uy
Sir William Congreve to his military rockets. Thus,
then, the failure of these large machines may easily be
accounted lor, without assuming, as these experimenters
or their reporters have done, that the sizes of lockets
could not be auguieuied with advantage.

But we imagine that a very serious additional defect
arose from the use of peeper cases. If these be adopted,
the diameter of the whole rocket becomes so rapidly
enlarged in proportion to that of the composition, that
the resistance of the air increases in a great ratio, and
thus the ilight becomes materially retarded, and the
range consequently diminished. Such increase of re-
sistance is often opposed to the ascent of the smaller
signal rockets, by making the diameter of the head
larger than that of the case, a practice very properly
exploded in the one pound signal ones made for the
service of government. It is not improbable that this

cause was superadded to all the rest in the case of
these very large ones; as the value of the air's resist-
ance was not at that time thoroughly estimated. Mr.
Robins's experiments on this subject, as applied to ihe
purpose of calculating the fall of a shot, had not long

been made, and were not sufficiently before the public
to have attracted the attention which they merited.
We cannot therefore agree in all the conclusions of

Mr. Ellicott on this subject. In his report, read be-
fore the Royal Society, he says, that "not only is the
making of laige rockets very expensive, but much
more uncertain than those of a lesser size." "It is

also evident from the experiments, (those, namely,
above mentioned,) that rockets from two inches and a
half to three inches and a half in diameter, are suffi-

cient to answer all the purposes they are intended
for," &c. Sec. They are unquestionably much more
expensive and difficult to make when of a large size;
nor, as signal rockets, is it necessary that they should
be so large, as it is veiy seldom that it can be required
to make or receive signals from distances of fifty

miles. But it is far from true, that the greater ranges
may be obtained from the smaller sizes if the rockets
are well made; and though these ranges are not re-

cjuired, either for signals or for purposes of amuse-
ment, they are of great importance in using rockets for

military service.

This matter has been proved, and the question set

at rest by Sir William Congreve's experiments; he
having, by the adoption of iron cases, materially re-

duced the resistance, while he has also made various

improvements in the proportions, in the composition,
in the slicks, and in all the minor details, the neglect
of which before his time had been the common causes
of failure. The amplitude of his ranges, and of course
the vertical elevation, (were that wanted,) have been
thus materially augmented : but we shall have occasion
to notice the nature and construction of the iron rock-
ets, in that part of our article which relates to military
fireworks.

When Mr. Ellicott's report was presented to the
Royal Society, the heights given for the flight of these
rockets was received with incredulity, and were sup-
posed to have arisen from the imperfect method of
measuring the elevations by means of one quadrant
only. There is no doubt, however, ihat if they were
not absolutely correct, the general results are suffi-

ciently true. They have, indeed, been amply con-
firmed by computing the vertical elevations of the Con-
greve rockets fiom the lengths of the ranges ; a task

not difficult ; 9S from the continued action of the rocket
during the time of flight, the path forms a much more
regular and manageable curve than that of a shot

through the air, where the action of gravity in causing
what would be only such a regular deflection as would
produce the parabola, is exceedingly modified by the

retardation produced by the air, which commences from
the first moment that it quits the gun, and acts unequally

till the very moment of its descent.

But that no doubts on this subject might remain,
we repeated the experiments on the ascents, with sig-

nal rockets ; using two quadrants at once, that the

errors of observation might be diminished, and reject-

ing all the flights which, materially deviating from
the perpendicular, would have given false results and
disturbed the general averages. The mean ascents of

pound rockets were thus found to be 480 yards, the

greatest being about 520 and 530, and the least at 450
and 460. We shall conclude this part of the subject

by adding, that the vertical power of ascent, in the

Congreve rockets, as in others fired at an elevation of
45°, may be computed from the theory of the parabola.

The flight of a rocket is not indeed exactly in this

curve; but the difference of its path from that line is

4
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not sufficient to introduce any error into a coniputa- numbers are fixed together. That they may fire to-

tion formed on this basis, greater than those which gether, however, it is necessary that they should be
regularly primed with quick-match in the same man-
ner. The bit of match being introduced into each, and

would arise from an actual measurement of the vertical

ascents.

properly secured to the sticks, the whole of the tails are
to be collected and made fast to a common leader, to

which the engineer applies the portfire. Sometimes
they are fired by strewing powder under them on the
frame. Bui this practice is not safe ; because some of
them may miss fire, while others burst; and, in any
case, their lines of ascent will be disturbed and irre-

gular.

To return to the simple case, and suppose that the

single rocket is primed and ready for firing, it is pro-

On the Firing of Rockets.

There are various modes of firing rockets when in-

tended for purposes of amusement or ornament, but

we shall first consider the discharging of single ones,

whether used with that view, or as intended for signals.

So much in the performance of a rocket, whether in

the altitude of its ascent, or the verlicality of its direc-

tion, depends on the care used in firing, that it is im-
possible to be too particular on this point, as the per to describe the mode in which it is to be disposed,

very best made ones may fail for want of proper atten-

tion to many minute points.

The method of priming them is the first thing to be
considered. If rockets are under the pound size, it is

unnecessary to be curious about priming, or even to

prime at all. They may be lighted at once, even
without breaking the paper bottom, by means of the

portfire. But it is not prudent to follow this practice

with the larger dimensions. If the portfire is held
too long at the vent-hole, which may easily happen.

for flight upon the support. Very small ones may be
held in the hand, by means of the stick, and let go in

this manner; but it is impossible to insure a vertical

ascent by this method. On board of ships, it is not un-
common to place the stick in a musket barrel, and to

discharge then) from that. But this also is an imper-
fect method. It is impossible to place the musket in a
perpendicular position, or to retain it in one ; besides

which, if the stick is long, as it is in the one pound
signal rockets, and the case heavy, the former bends,

the flame may spread suddenly so far up into the bore, in consequence of its elasticity, so as not only to throw
as to produce a slight explosion. It is not often that

a rocket will burst from this cause ; but it may be so

far shaken out of its place on the post, as to take a
wrong direction on going off, and thus the perpendi-
cularity of its flight, reckoned so essential to the beauty
of the performance, when for amuscinent, and so im-

portant in the case of signals, may be disturbed. It is

particularly necessary to be cautious in this point,

when signal rockets are used on board of a ship ; be-

cause not only the object may be defeated, but the rig-

the rocket off the perpendicular, but to make its direc-

tion uncertain, as it wavers about from side to side be-

fore it is fired. In this way, also, the weight of the case
serves to bend the Stick in such a manner as to make
it adhere to the muzzle of the piece during its oscilla-

tions, by which accident the flight may be materially

retarded, as well as disturbed ; while the people near it

are also annoyed by its fire before it starts.

On board of a ship, the best place for discharging
the signal rockets is near the poop, on the quarter or

ging endangered ; an accident that might prove serious stern railing, to which a perpendicular spar should be

should there be any sail set, as the canvass might easily lashed for the purpose. Two round nails, driven in near

be fired. the top, may serve for the rocket to rest on ; these being

It is, therefore, always prudent to prime the larger just wide enough to suffer the mouth to hang freely

rockets. This is to be done by means of a piece of upon them, so as to leave plenty of room for the stick,

quick-match introduced into the vent ; but, for the Two pairs of similar nails, placed at proper distances

same reason as in the use of portfires, it must not be

pushed beyond an inch upwards into the bore, where
it may be steadied by a little bit of tow. In the same
way it must be fastened to the stick, close to the vent,

that it may not drop out, and the tail of it may then

hang loose for the engineer's portfire. When the

weather is doubtful, or, indeed, in all cases, it is pru-

dent to enclose the quick-match in a paper tube.

below, will serve as guides to the stick till the rocket
is clear of the post, and has acquired its proper direc-

tion. But it is much better to have a pole properly
fitted for this purpose, by means of smooth round loops,

fixed at proper distances, through which the stick is to

be passed. The pole should also be set up as near the

perpendicular as possible, by means of a plummet,
which may be tried upon it when erected. A musket

This may further be secured within the mouth of the bullet and a string will answer all the requisite pur-

rocket, by pasting some paper round the whole, so that

every thing is secured from any accident, in consequence
of sparks or carelessness. In wet weather, it must be
painted after being thus primed, and, in this way, no
disappointment can follow.

Rockets are often discharged in flights, particularly

in fireworks on a very large scale, where they are dis-

tributed in various places about the buildings, so as

to relieve the spectators' attention among the illumi-

nations and figured movements, and to rouse it when
about to flag. In cases of great rejoicings, when
large crowds of the lower orders are present, so tis to

poses. These precautions are all very necessary;

partly to insure a good flight, and partly to avoid the

chance of the rockets interfering with the rigging.

The same kind of simple stand answers the purpose,

also, on shore, when rockets are fired for amusement.
But, as in most of those cases, there are commonly
crowds of people collected, who might be endangered by
the falling of the sticks, it is necessary to throw the

rockets so far off" from the perpendicular as to avoid all

hazard of their falling back into the crowd when they

are burnt out. In the same way, the engineer may
choose some piece of ground where they may fall with

prevent each other from seeing straight forward, the least injury, avoiding houses, or places where there

flights of rockets are particularly necessary, as it is may be corn or hay, or other combustibles, and choos-

often the only part of the spectacle which many of them ing a piece of open meadow ground, or other naked

'an enjoy. land. By knowing the altitude of ascent, it is very

Such flights may vary from 100 to 1000 and up- easy to compute the necessary inclination for this pur-

-vards. aii'l tliev are extremely striking when great pose, without, at the same time, causing the rocket to
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deviate so far from the vertical line as to destroy its

cfl'ect. Spectators always judge of ilic perfecuon of a

rocke; by ihe ptrpencUcularuy of its lliglil, unaware that

this can never be attempted without the greatest risk of

injury to themselves.

This danger is far from imaginary; even in the half-

pound rocket, the fall of the slick, from a hight of

400 yards, is suflicient to give a very hard blow. The
weight of the one pounder stick, descending from its

usual height of 500 yards, is very considerable, and in-

deed sufficient to kill a man. They have been known
to break an arm, and after that to penetrate deeply
into the ground. We have seen them pass through
both the wooden sides of a drum, which is made of a

very tough ash hoop, and then enter the earth to a foot

in depth.

I'or this reason, when flights of rockets are fired, as
there are generally crowds present, and as it is impos-
sible to regulate their directions, these should never ex-
ceed half a pound; but even the quarter pound size is

preferable. These are sufficiently showy ; they ascend
300 yards, and the fall of the sticks can do little harm,
unless a chance spectator should receive one in his face.

Fortunately, they generally retain fire enough to fore-

Varn idle people of this kind of danger.
The last circumstances which we shall notice re-

specting the firing of rockets^ are the methods which
have been pioposcd for increasing their range or ascent.
It is evident, on the slightest inspection of a rocket
whLii about to rise, that a very large portion of the com-
position IS burnt before it is able to quit its place, or,

in maiheniatical language, there is a considerable
portion ot the torce expinUcu lu un-n^i^ming iiiv; iner-

tia, Just as there is when a team of horses first attempts
to set a waggon in motion. When once the motion
has commenced, a very small addition of force is suffi-

cient, not only to sustain the velocity agaitist the re-

sistance of the air and the force of gravity, but to add
to it progressively till it has attained the maximum, or

till all these forces are balanced. Now, if the initial

velocity, or any velocity could be con)municated at the

beginning, all that would be saved in the burning of
the composition, and, consequently, the extent of range
or ol ascent, would be proportionally augmented. This
is but an imagiiiary advantage, as we shall immediate-
ly show. Let the iv.ean times of flight and elevation

oi the one pound signal rockets be taken, respectively,

at twelve seconds and 500 jards, which is near enough
to the truth. Now, in firing, about two seconds are

experided on tht post, in the attempts to first overcome
the inertia ot the rocket, and two more in communicat-
ing to it a velocity considerably short of the greatest

which it will acquire. We may therefore consider three
setoiids expended in overcoming the inertia, or in

placing the rocket in a state to derive all the advantages
which ii nnglu from its own power of flight. This
aniounts to just one-fourth of the whole time of burn-
ing It niusi not, however, be considered as accurate-

ly representing the time which is 1 st to the flight,

as the rocket does not acquire its full force till the bore
has become so much enlarged by the fire as to give
issue to a considerable torrent of fire, or, correctly

speaking, siream of air. Were we to consider it as a
true measure of the loss of range, we should find that

tht pound rocket, burning twelve seconds, and rising

500 yards, would lose a fourth part of its range, or 122
yariis nearly ; but we shall probably not be very wide of
the iiuih if we take it at 80

Bui if this is not of much moment in ornamental rock-
Voi. XVI.—Pakt I.

ets, or even in those used fur signals, it is of considera-
ble consequence in mililaiy or projectile ones, in which
the length of range is of great impononce. And if we
attend to the nature of the curve formed by the flight of
the rocket at 45°, we shall find that the variations in
the amplitude of projection, or in the actual random,
ate of even more moment than those in the perpendi-
cular ascent. The same reasoning applies to those cases
in which rockets have been used to throw out lines to

ships in distress on a ke shore. Now, it has been
attempted to overcome this inertia, or communicate an
initial velocity by firing the rockets from a piece of
ordnance. But the blast of the powder ruins the com-
position, and frequently breaks it, so as to cause the
rocket to blow up in the piece, or in the frame where
it is fired. This, in the case of the iron rockets in parti-

cular, is a very dangerous accident, which renders thent

almost as formidable to the artificers as to the enemy ;

and it has in more than one instance been attended with
fatal results.

Lately it has been attempted to gain the same end
by introducing the stick only into the piece to be fired ;

by discharging the rocket in this manner, in fact, from
a musket. But this is almost equally dangerous, as the

composition will not bear the blast which issues from
the mouth of the piece, even at that distance. The mo-
ment it cracks, the fire enters from the bore into the
fissures, so as to set fire to more composition than there

is vent for; in concecjuonoo of which, an explosion is un-
avoidable.

The only safe method of gaining this end is by means
of a balista, or cross bow. It was by this machine that
the Saracens and others threw their fireworks, as we
mentioned in the historical part of this article ; nor can
there be any difficulty in applying it to the rocket.
The balista should be formed on the same principle as
the cross bow, with a steel spring, and a sufficient force
of machinery to bring it to the bearing. The trigger
is to be provided with a string, for the purpose of dis-

charging it at a proper distance. Where the bow-sti ing-

comes near to the fire of the rocket, it should be guard-
ed by a copper wire; but it would be still preferable
to use strings made of the best German wire, twisted
manifold. In place of one string also, two may be used,
connected in the middle by a solid plate of metal, where
the fire might reach so as to injure it. This balist.i has

Ofor its support a bar of sufficient size and strength to

• receive the rocket, and furnished wiih loops, also, for

the purpose of retaining it in its proper position, as

it flies off". In firing, however, care must be taken that

no blow, or impulse, be given to the rocket, for fear of
shaking the composition, and producing the effects

above mentioned ; but that the contact of the string;

should be perfect, that it may pass off the support
without a shock. It is scarcely necessary to observe,

that the priming must be liglited before the trigger

is pulled; and the composition ought, indeed, to burn
for at least half a second before the rocket is dis

charged.

Of other Uses to which Rockets have been ajifilied.

In our remarks hereafter on the iron rockets, under
the military branch of Pyrotechny, we have mentioned
their uses in the whale fishery.

We have only here, therefore, to notice a project for

rendering them of use, as just mentioned, in relieving

ships in cases of going on shore. The original project

of this nature was formed, and not only formed, but

H h
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published and practised by Lieutenant Bell, of the nitre necessary to insure a fire sufficiently slow, whence
Royal Artillery. It was, however, neglected by those the whole of the charcoal is not converted into gas.

who ought to have taken an interest in it, but was af-

terwards revived by Mr. Manby, who obtained from

Parliament the splendid reward which, if any where,

was due to the inventor. This consisted in throwing a

line out of a piece of ordnance, attached to a shot. If,

from the shore to the vessel, the elevation was so given

as to cause the shot to range beyond it, so as that the

line might fall on board across the ship. If, from the

vessel, this precaution was unnecessary ; and in case of

any vessels being acquainted with ihis expedient, and generated, 384,000

gas.
But as it is not necessary to be very accurate for the
present purpose, we may consider that the rocket com-
position produces 500 times its bulk of gas at the mean
temperature of the air, while its elastic force is increas-
ed by the heat to not less than 2000. Thus the rocket
of three inches diameter and too feet long, (to assume
a case,) will furnish 96.000 cubic inches of gas of the
same density as the atmospheric air, at the same tem-
perature, or at the elevated one at which it is actually

having the requisite implements on board, the chances

of success were, perliaiia, somewhat greater. It must

be recollected, however, that very few coasting or

trading vessels are provided with a piece of ordnance;

and mat, even if they were, it must generally be impos-

sible to use it, under the circumstances in which a vessel

is aground on a lee shore.

Lately, as an improvement on this method, the same

Mr. Manby and a Mr. 1 rcngrouse have proposed the

In the rocket, now, of the assumed dimensions, the
whole of this fluid must be discharged within the

space of 20 seconds from an aperture of IJ inch in

diameter ; and this, therefore, requires an issuing ve-

locity for the stream of air, (or flame as it is called,)

equal to that which would result from 19.200 cubic

inches flowing in a stream of that diameter through
every second of time. Here, then, is the source ot the

mo\ing power, which becomes a case ot recoil precisely

use of a rocket. A small line is attached to it below, analogous to that which takes place when a piece of

which is carefully coiled up like a whale line, so as to ordnance is fired. The resisting body in this case, as

deliver freely. Being ihiown on board the ve sel in in that of apiece of ordnance fired without a wad or

such a state, it may be made use of to attach a stronger a shot, as is dune in Dr. Huiton's penaulum, is the air;

line to, and so on in succession, till a hawser can be and the flight of the rocket thus depends on a compari-

carried on shore. It is evident that this project is son between the weight to be moved, (adding to it the

more applicable than a piece of ordnance, if it is to be effect of gravity and the anterior resistance of the atmos-

carried by the ship ituoii'» a,i, if fiiw* run tie at all pro-

duced, a rocket may be discharged under any circum-

stances.

Causes of the Flight of Rockets.

There needed not to have been much dispute on this

subject at any time, as the causes of the ascent or flight

of a rocket ought lo have been sufficiently evident

phere,) and that of the resistance which the air opposes

to the issuing current.

We have here assumed grounds of computation which

are not exact, but quite sufficient to exi>lain the sene-

ral principle, rsut it is plain, that, with accurate data,

such as the exact quantity ot composition contained

in the rocket, the exact quantity of gas which a given

weight of it would produce, and o true measure of the

temperature, the problem that relates lo the velocity

Yet, when such philosophers as Lemery, Wolf, Pa- of a rocket at any one point of time, and so on for the
.1 :j 1 .!,_. .!,_ !..-;..„ „.i._i_ n;_i_. _.;.-u. u.. „„l„.,lo,..^ T-»„ U. .».,..,'.. «l„

pin, and many others, considered that ihe explosive,

or expansive force of gunpowder, depended on the ra-

refaction of air contained in the intersties of the grains;

when John Bernouilli imagined that it contributed part

of the force; when Muschenbroek, Stahl, Beaume, and

Macquer, consider that this eflfect arose from the con-

version of the water of the nitre into steam, whereas

nitre contains no water ; when Count Rumford fol-

whole flight, might be calculated Dr Hutton's ele-

ments of calculation for the initial force of gunpowder
might, with the necessary addition, be applied to the

solution ; if not with accurate rt suits, when the intri-

cacy of all the circumstances are considered, yet with

not much less than in the case of the firing of ord-

nance, and the quantity, whether of the recoil or the pro-

pelling powtr. But our readers would not thank us to

lowed in the same track ; when Lombard added to this« enter into these cakulati'ins with the requisite accuracy,

the conversion of the nitric acid into vapour; and when,# even if our litnits permitted us to enlarge on this part of

lastly, others attributed the elastic force of gunpowder our subject.

to the radiation of disengaged caloric, it is not very We shall, therefore, draw in on this question, and

surprising that the cause of the flight of a rocket should only further say, that in considering the natute and

have been as much misunderstood. action of this force, it might probably be made use

Since the true cause of the explosive force of powder of to advantage in obtaining that end of which we
has been known, some unaccountable errors have been

commitied in attempting to solve the question. Some
philosophers, forgetting themselves, have imagined

that the efitct arose from the generated fire or flame,

as they considered it, acting on the vent or choke; an

action which, it is very evident, would tend only to

burst the rocket, not to make it fly. But we may pass

by these errors, since there is no difficulty whatever in

the question. As the powder or the composition, which

does not differ very materially from that, is contlensed

to one half the space which it occupies when in a gun,

the production of air, proportioned to the hulk of this

composition, is nearly double what it is from gunpow-
der in a charge. If faking according to the relative

weight, it approaches nearer to that; but is still in-

ferior, on account of the greater disproportion of the

spoke before, namely, overcoming the inertia of rock-

ets. To eflect this purpose, a solid obstacle or plate

affixed to the frame might he opposed to the issuing

current of air, which, by nflViing a steady and firm re-

sistance to it, would produce a far greater initial effect

than can be obtained from that of the atmosphere merely.

From this explanation of the action by wliich a

rocket is caused to fly, the reason for its very peculiar

construction becomes evident. If there were no bore,

no part of it could at any time be inHamed tjieater

than an area of the cylinder; and the air produced

I'rom so small a surface would be insufficient to com-

municate the requisite velocity. In consequence of

the size or length of the bore, nearly the whole It-ngth

of the cotnposiiion is inflamed at the srme time, and

hence a rapid issue of air is the consequence. Hence
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also we can understand why the velocity of a rocket

tends to increase during every successive part of its

flight; because as the diameter of the bore becomes

enlarged by burning, a much greater extent of sur-

face is occupied in the production of gas. Hence also

the cause of bursting becomes evident ; as in cases of

fracture of the composition, so large an extent of it

may take fire, that the air cannot find a sufficiently

free issue at the vent. The necessity of choking or of

contracting the vent hole, musi now also be so evident

that we need take no notice of it.

It remains yet to inquire respecting the use of the

stick, and the deviations to which the flight of a roc-

ket is subject. If we assume the simplest case, or

that of a vertical rocket, it is plain that it is subject,

in a still atmosphere, to two counteracting forces only;

namely, that of gravity, and that of the anterior re-

sistance of the atmosphere. If therefore it could be
retained in the vertical line without a stick, or any
other appendage, it would ascend in a perpendicular
direction. But it is subject to several disturbing forces

which render it impossible for it to preserve that line.

One of these is the wind ; another arises from its own
irregularity of form, which prevents it from meeting
with an equable resistance on all sides from the cur-
rent of air which it makes by its own flight; and the
other and principle one is the perpetual variation of its

centre of gravity which arises from the burning out of
the composition.

If now a stick be attached to the lower extremity,
and of sufficient length, parallel also to the axis, it is

plain that at whatever instant it tends to deviate from
the line of its flight, the rapid stream of air which
is passing along parallel to the stick, will meet it on
the opposite side and lestore the original position.

The case is precisely that of a rudder in a ship, si-

milarly acted on by the current of water that runs
along the keel, in such a manner as to produce the
effect of restoring the true position wherever it may
deviate ; and further, in this particular case, of pro-
ducnig a nRw on»- »*ii%-ii •ro^..;,.o,i_ ,.r.t,,.ai,r k»» '-oneine*

the rudder to meet the current. The length of the stick

is also necessary, partly to enable it to act with the

greater effect on tlie passing current by its distance

from the centre of gravity of the rocket, and partly

to enable it the more easily to counteract or compensate
that change in this centre which arises from the burn-

ing out of the composition.

In flights at low elevations, and at angles less than

the perpendicular, the same reasoning, with some va-

riations, is applicable. These are, however, so obvious,

that we need not enter on them. We must, however,
remark, that the weight of the stick, in these cases,

produces an effect which does not occur in the verti-

cal flights. Its tendency is to make the rocket assume
an angie of elevation greater than that at which it is

placed on the frame. Thus, to produces a curve calcu-

lated for an initial direction of 45°, the rocket will re-

quire an elevation which may be only 42°, or even less.

The explanation of this is easy. At the moment the
rocket quits the support, its velocity is yet small ; or
the steerage way, to use a sea phrase, is insufficient

to allow the rudder its full action The weight of

the after end of the stick thus causes it to droop, and
consequently to elevate the rocket so as to increase
the angle with the horizon. Hence the singular
curves which are assumed by such rockets at the com-
mencement of their flights.

From the action of the stick we can also account
for the effects of wind in disturbing the flight of a

rocket, and in altering the line of its direction ; but
we need not dwell on matters so obvious. But it is

plain, that from the same great power which it thus
possesses, it is most important, that in quitting the
support, it should run clear : as the slightest impedi-
ment or irregularity that may affect its extremity, in

particular, may produce very considerable deviations.

It has been proposed to steady the flight of rockets by
means of wings, so disposed, on opposite sides of the
case, as to form the whole into the shape of an equi-
lateral triangle. But this method is not efficacious,

neither is it attended with any particular advantages
in other respects. In the books it is also said that

rockets may be steadied by a bullet attached to the

end of a string at their extremity, which is palpable

nonsense.

Of Line Rockets.

These are so exactly like sky rqpkets in their con-

struction, that the same rules for filling the cases, and
for the composition, are applicable to both. But as

they are seen at a less distance, they admit of a variety

of fire, which, in the sky rocket, is almost superfluous.

This is the brilliant iron fire; and the artist may
adopt, for this purpose, any of the strong composi-

tions under the head of brilliant fires, or else that sky-

rocket composition described in the table, for those

into which iron enters. For the reader's convenience

we may here give it again.

Saltpetre 8.

Sulphur 4.

Mealed powder 2.

Pounded iron or steel filings IJ part.

If lines can be stretched far enough, there need be

no limit, as in sky rockets to the length of the com-
position ; but in no case is it necessary that the com-
position should burn longer than the line will admit,

as it would at the end of its range remain stationary.

Thus. 31 vie have just shown that the average flight

of a sky-rocket of one pound is 480 yards, 500 will be
a sufficient length for the line. If it can be carried

farther, an additional number of diameters of compo-
sition may be left above the bore in filling it ; and it

is easy by trial to compute the exact relative lengths
of the line, and the nature of the composition, that

this may be finished at the end of the range. We
may also here remark, that the flight of a line rock-

et may be too rapid for the eye to follow it con-

veniently, particularly if it is a simple one, as it

has very little resistance to encounter. In such a case

it will be proper to reduce the length of the bore,

which may easily be bone by using a shorter spindle.

But if the line rocket is to be compounded, or to carry

any considerable weight, the artist may adhere to the

usual proportion for sky rockets. In all cases it is

easy to understand that the flight may be retarded by

diminishing the length of the bore, or by increasing

relatively the unbored part of the composition, in which

case the effect is more pleasing than when the velocity

is very great, but it is useless to give any positive rule

on this subject, as the artist must be regulated by the

length to which he can stretch his line.

The proper line for this purpose is that which is call-

ed jack-line, and it must be stretched as tight as possi-

ble, lest it should come too near the ground in the

middle. Where simple, or alternating plain rockets

Hh2
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are fired, the line should cross the direction of the spec-

tator's sight. If the rocket is to carry a wheel, as

hereafter to be described, the efi'ect is better if it lies in

tlie direction of the line of vision.

To carry the rocket on the line, there must be a

perforated piece of wood, or a paper tube of the same

length, adapted to it, through which the line is to pass

freely, and it will also insure the facility of flight if the

line is soaped or greased. The priming and firing of

such a rocket is so simple an affair, as to require no

particular directions ; and it is easy to understand what

its effect must be. But as a single line rocket is soon

expended, and as it is very easy to compound them,

since there is no difficulty in procuring sufficient force,

it IS better that they should be constructed in this man
ner. Two rockets may be applied to the same tube,

but in reverse order, so that the mouth of the one and

the termination of the oiher are approximated A leader

is then conducted from the end of the first to the be-

ginning of the second, so that when the rocket has ar-

rived at the end of its flight it returns again in a simi-

lar manner. Pursuing the same principle, four may be

used instead of two, or even more, so as to keep up a

succession of alternations ; nor is there any other limit

to this but the strength and horizontality of the line,

because the fiiction is so small on the horizontal plane,

if the arrangements are well made, that a good rocket

will carry forwards a great many others.

But the variety of effects which line rockets are able

lo produce, are not limited to mere alternations, it is

easy, for example, to attach to it a bright light of

any kind, which may burn as it goes on, and which
maybe made sufficiently durable to last out three or

four alternations. Such a light should be attached in

a parallel manner, that it may not impede the motion,

and at a sufficient distance from the line to avoid all

hazard of burning it. It is also easy to attach a Roman
candle to it, (a firework hereafter described) by which
means a very pleasing effect may be produced, as it will

continue to discharge stars during its flight. Thus,
also, it may be caused to discharge serpents, by attach-

ing these to the cases in the manner already dcscrineu

under the head of sky-rockets.

It is much easier to attach the transparencies lo line

rockets, as is directed in the books of pyrotechny, than to

produce any useful effects in this way. It is easy, for

example, to understand how a line rocket may carry

the figure of a flying dragon, or a ship. Such an object

may be made of transparent cloth or paper, properly

stretched upon a frame, and illuminated within, or pro-

vided with lights, or fires, or crackers, which may be

lighted at any time the artist thinks proper, by regulat-

ing the disposition of the quick or slow inatch which is

to fire them. But the rapidity of the line rocket gene-
rally destroys the effect of these contrivances ; nor is

it very easy to make them sufficiently slow, without a
risk of their stoppuig altogether should any temporary
obstruciion occur in the line or in the rubbing parts.

A dcxtruus and attentive workman may, however, sur-

mount these diflicuities ; and in that case he has it in his

power lo produce many pleasing effects. But it is

unnecessary to desciibe particularly how these .trans-

parent figures may be made and varied, as that may be
equally well done without directions by any ingenious
woikman.
A line rocket may be varied in a very agreeable man-

ner by causing it to cairy wheels at the side ; but in this

case its motion should be slow. The wheels for this
purpose arc made of single cases, in the manner here-

after described, and arc attached by a spindle to the

wooden tube which carries the rocket. 1 hey are fired

at the same lime as the rocket ; and as one may be

placed on each side of it, an alternation may in this way
be produced. In this case the line must cross the direc-

tion of the spectator's sight.

But there is a far superior ivay of combining the

wheel with the line rocket; only thai it requires much
management, as it is attended with considerable diffi-

culty In this case the line must run in the directioit

of the line of vision, as the intended effect is only to be

attained in this manner. The intention is to cause

the wheel to revolve round the line while it moves
horizontally, and the effect is extremely brilliant. In

this case it is better that there should be four or six

alternations ; as the length of the wheel is easily made
to coincide with that number.
The rockets for this purpose must be disposed round

a central tube, well filled to the line, and very free to

move. The tube carries, by means of spokes fixed in

it, a wooden wheel of the usual construction, round

which the rockets forming, the wheel of fire are to be

fixed Thus the tube forms the centre of the wheel,

and the line its spindle. It is plain that if this is well

managed, the wheel will continue to revolve while the

rockets retreat, and the same will take place as it re-

turns. If the wheel is to be small, a single rocket at a

time will suffice to carry it forwards; if large and
weighty, it will be preferable to fire two rockets at

once in the same direction, and to provide two in the

same manner for the return ; and these matters are, of

course, easily managed by a proper disposition of the

leaders. In constructing this compound firework, the

two parts, or the wheel and the line rockets, must be

timed, so that the whole may expire together. Thus,
for example, an hexagonal wheel of six cases would
burn with six line rockets separately. If there are but

four of these, the wheel may be a square, as the form
is of no moment ; or else two cases on opposite sides

of it may be fired at once, which will add much to the

brilliancy, of the effert t'»- j'""^ a- langement must
oe made if two of the line cases are arranged to burn
together. We need only add, that in firing this rocket
it is better that the wheel should be fired at first, and
perhaps even suffeied to burn for a considerable time
before the line rocket is kindled. It will thus appear
to the spectators as a common fixed wheel, and the
surprise will consequently be the greater when it is

seen unexpectedly to fly away. It is a good rule on
all occasions for pyroiechnists to recollect, that to ex-
cite surprise by something that was unexpected, is an
essential part of their business, and that their inten-

tions should, therefore, be concealed as much as pos-
sible.

There is yet another way in which a line rocket
may be caused to produce somewhat of the effect of a
wheel, but it must be double, or two must burn toge-

ther. For this purpose the tube which is to receive

them, must be so made as to receive thein in an oblique

position instead of a parallel one, and in such an order

as to form the two consecutive parts of a spiral. Thus,
when fired, the tendency of each to recoil will be com-
bined with a spiral one, so that in retreating they will

revolve round the line. It is evident that the balance

must in this case be made perfect, as the accurate per-

formance of the firework will depend principally on
this. By altering the angles which the fireworks

make with the axis of motion, the circle of fire may be

varied accordingly ; but it must be recollected, that as
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the circle is enlarged, the velocity of direct motion will

be diminished, and ihe reverse.

This varitly of the line rocket may also be doubled.

To effect this, four cases will be required, two for the

retreat, and two for the advance or return ; and they

must, of course, be placed parallel, so that the same
direction ol the revolution may be maintained in one

way as in the other. It is easy to understand how the

leaders are to be nianased in this case ; while it must be

recollecied that to preserve the balance, the opposed

«ases must burn together.

Of Tourbillons.

This is infinitely the most brilliant and surprising of

all the simple fireworks; but, unfortunately, its career

is as short as it is splendid, as there is scarcely time to

see it before it is burnt out. These fireworks should,

therefore, be numerous in all public displays; though,

from the diffirulty of making them, artists are very apt

to be economical in their use. Yet, as these are cheap

in proportion to their brilliancy, and cannot fail to suc-

ceed in good hands, they ought never to be omitted.

We have given a drawing of the construction of this

firework, Plate CCCCLXXII. Fig. 8. as it is difficult to

make it by a verbal direction only. The principle is

simple, and, by explaining that first, the reader will the

better understand the following directions. Its effect is

that of a wheel which revolves and ascends at the same
time ; and, as this is done by a single case, in a most
ingenious manner, it is evident that it requires two dis-

tinct kinds of recoil

The one pound case is the largest that should be

used for the lourbillon, and it is of very little use to

make them less than the half of that size, or eight

ounces, The length may vary from eight to nine di-

ameters. Before driving, the case should be choked

close at the lower end, and it must be driven as hard

and as carefully as a sky rocket. Ordinary rocket

composition may be used for it, or, what is better, a

strong brilliant fire with iron, a receipt for which will

be found in the table of compositions. When the case

is nearly filled, the upper end of it must be turned in

with a little glue, fold after fold in succession, and well

beat down with the rammer, so that both ends may be

alike secured.

The case thus ready, must be bored either with a

greased gimblet, or with the drill, as formerly describ-

ed. As every thing in the performance depends on

the boring, this requires great attention. A hole is first

to be made close to each end of the case, but on oppo-
site sides, and equal in diameter to half the diameter
of the charge, or exactly equivalent to the bore of a

sky rocket. By means of these holes, the revolution

of this firework is effected, so that it is so far a single

case wheel. On that side of the case, which is a qua-
drant removed from these two holes, or which would
be the bottom side of it were it laid on a table with a

hole looking sidewise each way, a line must then be
made, and divided into three equal parts between the
space which is included between the two holes just de-
scribed. A hole must now be bored in each of the two
middle poinis just described, at right angles to the axis

of the rocket, and to the direction of the side holes

also. Thus the composition is divided by means of

these two holes, and the first two at the ends, into three
equal parts. The last holes must be of the same dianie-

ter as the first, or equal to one-half the diameter of the
composition.

It may now be understood, that if this firework were

laid with these two intermediate holes directed down-
wards, the fire issuing from them would give it a ten-

dency to ascend, by means of this vertical recoil. But,
although this is the case to a certain degree, there is

yet not power enough for that purpose. To obtain this,

a hole must now be bored, as nearly as possible in the
direction of the axis of the rocket, from each of the
two middle ones towards the end, and until they have
reached to within a diameter of the composition of each
end hole. Thus the tourbillon becomes a kind of
double sky rocket, as far as the two lower holes are con-
cerned, while it continues to be a wheel by means of

the end ones. It is evident, therefore, that it will now
ascend by the recoil from the lower holes, while it will

revolve on its centre by that from the end ones, and the
velocity will increase as all these holes come, in the pro-
gress of burning, to communicate together.
To complete this rocket for firing, all the holes must

be caused "o communicate by a single leader. A stick
is then to be ta^-ened on it transversely. This is made
of a thin and light bi^gd piece of deal, and the fastening
is made so thai it ties beween the two bottom holes, and
in such a manner as to form » point on which it mav
revolve freely when placed on a table. Care must, at

the same time, be taken that it is perfectly and nicely
balanced on this point, without which its performance
will not only be incorrect, but very dangerous to the
bystanders, should it, in flying off the table, take a ho-
rizontal course. The slick should not, therefore, be
finally fastened until the operator is sure of a perfect
equilibrium. In firing, it is placed on a table, with the
two lower holes downwards; and, after spinning for a
second, it ascends with a rapid and noisy circular mo-
tion. The books of pyrotechny order various orna-
ments to be appended to it, such as stars and crackers

;

but this is impossible, as its nature is so delicate that
it will not bear the slightest weight or incumbrance
of any kind; besides which, its duration is far too short
for such contrivances, as it does not burn above four or
five seconds. We may add, that there is no better test

of an artist's accuracy than a good tourbillon, and that

a slovenly one need not attempt it.

Of Table Rockets.

This kind of firework is not applicable to public
exhibitions, because it is not sufficiently visible at a

distance. But it is well adapted for a small number
of spectators, and is very ornamental, while it is at

the same time a test of the artist's accuracy of work-
manship. The case is tilled and managed in every re-

spect like the tourbillon, but the composition may be
varied in different parts, so as to produce some changes
of appearance during the burning. But it must be
remembered, that whatever composition is introduced
at the first end in driving, the same must be done for

the others, that both the ends may regularly corre-

spond in cjuality all the way to the centre. Supposing
il, therefore, to be eight diameters in length, which is

sufficient, the first diameter, or inch, if it is an inch

case, may be filled with a strong charcoal fire, for

which receipts will be found in the table. This may
be followed by the same quantity of brilliant iron fire.

Both of these may be strong compositions, that the
firework may acquire sufficient velocity at the com-
mencement. Hall an inch, or less, of a flaming and
slow file, without sparks, may then be introduced,

which IS again to be succeeded by a sirong one, to

give it an opportunity of recovering its velocity, and
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Ihal it may be strong wlicn it arrives at the middle, so

as to end in a lively manner. The remainder of the

case is then to be filled wiih the same compositions, in

a reverse order. The case being then completely

closed at both ends, as for the tourbillon, two holes

must be bored into it at the extremities, and on oppo-

site sides, that it may revolve like a wheel. To in-

sure a sufficient velocity, if that is desired, each of

these bores may also be prolonged according to the

axis of the case, as in a rocket, but they need not extend

inwards above a diameter. It must be primed by a

single leader, that both ends may fire at once.

To arrange it for firing, it must be fixed on a short

obtuse cone a, (Fig. 9.) like a child's top, taking care

that it be perfectly balanced, and that it may be spun

like a top on the table where it is to be fired. When
that is done, it acts the part of a wheel on the table,

with some little variety, arising from its lateral change

of place. From the proximity of the speclato-s to such

a firework as this, it will not well ad^'t of terminat-

ing with a bounce. But it may e"^ with a discharge

of serpents. This is done bv ^^'^^S a short thick case

in the centre, with the opening directed upwards,

which may be filled with serpents, and the requisite

priming communicating by means of a hole with the

middle' of the firework. This case must not exceed

an inch in length, lest it should overbalance the wheel;

and the serpents, that must not be more than an inch

and a half long, may be attached and retained in their

place by a bit of thin paper pasted round them and the

case together. These fireworks may also be made

double, by fixing two rockets transversely on the cone,

all the vents being directed the same way ; and in this

manner they succeed better, as the balance is more per-

fectly preserved.

0/ Roman Candles.

These are also known by the name of fire-pumps.

They are very much used on all occasions of public

display, as they are exceedingly ornamental; as well

as on the most common occasions, by the people, and

by school-boys. Though apparently simple, they are

by no means easy to make so as to act well, and re-

quire, therefore, considerable attention, and very parti-

cular directions.

It is requisite that the cases should be exceedingly

strong, as they have to bear considerable force without,

at the same time, running any hazard of bursting.

All the paper, therefore, which enters into the case,

should be pasted at every turn, and well rolled, that

it may be as hard as a board, and as strong as a

piece of ordnance, which it is, in fact, as far as its use

is concerned. Those who have frequent occasion to

use this firework, for public purposes, that recur often,

will find it good economy to have iron cases as strong

as gun barrels, which, of course, must be carefully

cleaned and greased when out of use. The length of

the case should not be less than twelve diameters; and

as this firework, from its nature, cannot be very durable,

it may even range as far as fifteen, if carefully made,

beyond which the length becomes inconvenient, as the

sparks have too far to travel through it before Ihey

make their appearance.

Before beginning to fill it, it is necessary that all

the compositions which are to be introduced into it,

should be ready arranged under the operator's hand,

as it is necessary to keep an accurate account of their

succession and proportions. Four kinds of fire arC
all that can be introduced, but three at least are neces-
sary. These are the common sparkling fire from
charcoal

I
that from iron; the blue antimonial light; and

the white light, the receipts for which may be selected

at the operator's pleasure, from the table of composi-
tions, with this recollection, that the sparkling fires

need not be of a very strong kind, as there is no recoil

wanted, and nothing but a stream of sparks. The
stars for this purpose may also be taken from the
compositions described for stars in general; but blue

and white ones will be sufficient. It is requisite, how-
ever, that the stars used for Roman candles should be
short cylinders, moulded in a case of the same dimen-
sions, that they may lake up as little room as possible,

and run the least risk of being broken in the driving

of the case. In point of thickness they need not ex-

ceed one quarter of the diameter of the charge, as it is

a great object to save room, and as the star ought, if

possible, to be burnt out before it falls to the ground.
Thus we will here suppose, that the case is an inch in

the interior diameter, when its length will be twelve

inches, and the length of each star a quarter.

The case is closed at the lower extremity, and is

filled from above; and as much force cannot be used,

it may be driven without the precaution of using a

mould. The first thing to be introduced is powder in

the grain, to the amount of a diameter, on which is to

be placed a star, or two or three, should the artist

prefer it. But care must be taken that there be not

powder enough to burst the case, as that would spoil

the effect. If the artist is desirous that there should

be a report at the end, it is better to attach a separate

maroon, or a number of these, or else a folded cracker,

which must communicate with the end of the charge,

by a proper touch-hole.

On the top of the star must now be placed the

amount of a diameter or more, of the brightest spark-

ling fire, which must be rammed down as hard as can

safely be done, without breaking the star. But none

of these compositions will bear so much driving as

wheels or sky-rockets, for that reason. Another

charge of powder, and another star, may then be in-

troduced, and so on alternately, at the discretion of the

operator; taking care to vary the fires as the firework

proceeds, by means of the charcoal fires, and the slow

flaming compositions. But it is a general rule, that

the brighter and stronger fires must be at the bottom,

where the length of the case requires it, and that the

slow ones should only be introduced high up in the

case, as their flames would otherwise be half suffocat-

ed. The operator must also remember, that wherever

a slow composition is introduced, it need not occupy

so much space as a quick one; and he must also take

care that one species of composition is firmly settled

before another is introduced, that their effects on burn-

ing may be preserved distinct. With these attentions

he cannot fail ; and we shall only yet remark, that a

twelve inch case may carry from six to eight or ten

stars.

As this firework is transitory, its effect may be im-

proved and prolonged in various ways. We shall de-

scribe a few of these. Many Roman candles may be

fired together, in a vertical direction ; but, to produce a

good effect from this method, all thai are to burn at

once must be so far different in the proportional dis-

tances of the stars in their composition, thai there may
always be a star or two in the air ; a matter easily ac-

I
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compUshcd. Many may be made to fire at the same

time in a difFerenl way, so as to produce a pleasing ef

feci. Ill this way a number are an-anged above each

other on an upright post, at an angle of 50 or 60 de-

grees, and a similar number is placed in ihe same way

on a post at some distance, so that the orifices are op-

posed to each other. Thus, when they are all lighted

at once, as ihey must be by a single leader, they ap-

pear to carry on an engagement, throwing stars at each

other, which, thus crossing, loim beautiful cuives in

the air. In these contrivances also, the disposition of

the stars should be dissimilar in the different cases, that

there may be always a few stars in the air at the same

time VVe beg to caution pyrotechnists against suffer-

ing (heir stars to lall among the spectators, as they pe-

netrate like musket balls, and as we lia»e seen an in-

stance of death irom this accident.

As the Roman candle is not durable, and as it may
be ofien desirable to keep up this kind of fire for a long

time, this may be done indefinitely, even for a whole

night were it required, by means of a succession of

them placed together. For this purpose they must be

connected in succession by leaders from the end of one

to the beginning of another, taking care that these may
be so well secured that no accidental fire from one may
dischaige any of the chain out of its turn.

Single Ronian candles may also be varied in other

ways, independently of their combinations, with wheels

or complicated pieces. Thus, they may be caused to

discharge serpents as well as stars, by attaching these

outside the cases, and causing them to communicate
with the composition at different periods of its burn-

ing, by means of a very small orifice The serpent

must, in this attempt, be secured to the case by a piece

of quick match, which, by burning, will allow it easily

to disengage itself; and thus, by making these holes

in proper places, this firework may be caused to dis-

charge a serpent and a star alternately. Crackers may
also be attached to the sides of the cases in the same
manner, so as very much to increase the effect; and it

is further easy to make this more amusing by adopting

the folded crackers which fly off, and continue their

successions of reports after they are disengaged. Last-

ly, as the greatest defect of a single Roman candle is

the quiet way in which it expires it may be connected

at the bottom with a separaie magazine of stars or ser-

pents, or crackers, or all united so as to terminate in a

lively and brilliant manner.

Of Water Rockfta.

Many kinds of complicated fireworks may be exhi-

bited in the water withoui difficulty ; a circuinslance

always surprising to the populace, who imagine a ne
ccssary antipathy between fire and water. But we
shall only here describe the simpler water rocket, as

the complicated kinds will come more in a proper place

hereafter.

The principle of these is exactly the same as that of

the sky rocket, or rather of llie line rocket, as they re-

quire no sticks The conTpo.>itions may also be select-

ed in the s.ime manner, so that we need not dwell on
this part of the subject. They should be furnished

with bounces or crackers at the end, as it is to no pur-

pose to provide star-> or oilier ornaments, whiih would
immediately be distinguished by coming into roniacl

with tie water. This cannot happen to the case, as

the cuneni ol air issuing from it prevents the aii from
entermg. But it is to no purpose to allow them to

burn under the water, though they may be permitted

to explode tiieie witli a good tff. ct, as they only send

up smoke, and appear to the spectators to be a failure

when this happens Hence they must be made just

capatde of lloating on their sides, by means of a bit of

cork or wood, it that is necessary Thus, when fired,

they recoil, and as this cannot be done in a straight

line owing to the unequal resistance of the water, they
wander about in serpentine directions, sometimes even
sinking for a short space. Ii may happen that they
will sink, and not rise again, by sticking in the mud,
which must be considered as a luiUue

; and as there is

no advantage in this, we do not recommend the use of
what is called a sinking charge.

If the water is large enough to afTord room for a di-

rect flight, this may be produced by means of a stick.

That should be flat, so that at the extremity it may-

take a good hold of the water, and thus direct the

steerage. If very long, the steerage will be so correct

that it will advance in a straight line ; but an irregular

line, which is perhaps more amusing, may be produced
by making the stick not much longer than the rocket

itself.

The simpler water rocket may be caused to perform
another motion, which is also entertaining. For this

purpose, it is also to be provided with a stick, so form-

ed, that when the whole is placed in the water, the

rocket may lie at an angle of from five to ten degrees.

In tiiis case its mouth will be immersed ; but that is of

no moment, as a proper leader, well secured, to pre-

vent the entrance of the water, must be brought from
it towards the upper end of the case. When this

rocket is fired, it rises out of the water, and falls again

repeatedly so as to perform a ricochet-movement in its

flight, or what is coinmonly called duck and drake.

It is possible also, and that without difficulty, if the

water is deep enough, to fire the water rocket as a sky
rocket, vertically. In this case the stick must be
counterpoised at the boitom by a bit of lead, so that the

rocket may float erect, and as the mouth may be immers-
ed, a leader must also be conducted from it upwards.
Rockets so disposed, ascend with great force at first,

owing to the great resistance offered by the water to the

issuing stream of air.

Instead of single water rockets of a large size, many
rnay be fired together; and in this case they are called

squibs. These differ in no respect in their construc-

tion from ordinary squibs or serpents ; only care must
be taken that they may always float. In dischaiging

them, some precautions are also required. The whole
must be collected together on a piece of light-wood, by

means of two or three stands of quick-match, which,

being burnt when they are lighted, they can easily dis-

engage themselves, and wander about on the water.

If it is wished to fire large reports under water, these

must be made in maroon cases of unusual size, and so

heavy as to sink. A bit of squib or port-fire may then

be attached to each, which is lighted when they are

thrown in. This continues to burn under the water,

however imperceptibly, so that the explosion of the

cracker is somewhat unexpected and surpiising, al-

though the report is hollow, and as if suffocated If

veiy large, it produces a sensible shock on the ^urrnund-

ing ground. These crackers may also be floated, and

exploded upon tiie surface.

We may lastly add, on the subject of the siitipler

water rockets, that Roman candies, gi rbcs, cases of

serpents or of stars, or Any kind of fixed cases that are

used on the ground, may also be fired from the surface
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of the water by incans of proper floats ; but the method
of doing this is so simple as to require no particular
description, though we may remark, that large white
liglits calculated to burn for a considerable time produce
a very pleasing effect in this way.
The simple water rockets may also be combined like

the line rockets, so as to produce a more durable and
various effect. Thus two or three, or many more, may
be united in alternate order, so as that one may fire wlien
the other is expended. But as the water permits of
motion in any direction, we arc not even limited to this

regular order. Thus the cases may be put together in

any disorderly manner that the operator chooses, and the
effect of this will be a great variety of intricate serpen-
tine movements, so as to increase very much the effect

;

the greatest objection to the water rocket being its want
of variety and brilliancy. If they are attached in the form
of a wheel, so as to float on the surface, they will also
produce a pleasing appearance ; but the artist must not
expect that they will revolve regularly like a wheel in

this manner, because of the very unequal resistance
which they meet with from the water in the attempt to

revolve. 1 o make a wheel revolve upon water requires
a proper contrivance, which must be bufficicnt to float

whatever wheels may be used. We shall describe un-
der the head of Wlieeis all the kinds, so that the artist

may select from them any which he may think proper.

OJ Gerbes.

This is the most brilliant of all the fixed simple fire

works, being formed entirely of the iron fire. See plate

CCCCLXXl. fig. 10. Various receipts for it will be
found in the table of compositions, so that we need not
here repeat them. We must, however, remark, that in

proportion to the dimensions of the gerbe may be the
size of the particles of iron. Thus the largest frag-

ments of cast iron may be put into cases of three or
four inches in diameter, while steel filings may be used
for the smallest. The proportion of three pounds of
mealed powder to one of iron will be found to answer
generally as a rule.

There is a peculiarity in the construction of the cases
for the larger gerbes which requires to be described.
They should be extremely strong, as the composition,
which is very powerful, and requires to be much'
checked at the issue, might otherwise burst them. But
besides the ordinary choke, they must be provided
with a second at some distance, and as this is some-
what difficult to manage in paper, it is better to have
a vacant space in the case above the choke, which is to

be filled with a wooden tube, well glued, and secured
in It; the diameter of its bore being the same as that
of the choke itself. This may be about two inches in

length for the cube of three or four inches in diameter,
and so in proportion; the smallest sizes requiring no-
thing more than the ordinary choke. The purposes of
this long aperture is to enable the iron to be complete-
ly heated in its passage out, without which precaution
the larger kinds might be thrown outunbumt; and also
to compel the sparks to spread over their issue, so as
to produce that resemblance of a wheat sheaf whe;ice
the name is derived.

The filling of such a case requires some precautions ;

and, on account of the great force required to drive it

firm, a mould is necessary. The length may vary from
four diameters to ten or more, according lo the views of
the artist respecting its duration. When placed in the
mould for driying, with the mouth downwards, a plug

of wood must be put into the vent so as to fill it up,
Haifa diameter, or a whole one, of a moderate charcoal
fire must be first introduced, that the firework may not
break out in all its brilliancy at once, after wliich it

may be filled to the end with the iron composition.
If a hdunce is required it should be in a separate ma-
roon case, as it is more manageable and louder; and,
from economy, as the gerbe case may serve a second
time with the addition of a new vent. The driving
requires to be performed with as much force as it is
possible to give; fully as great, or even greater than
for rockets of the same size ; as the strength of com-
position necessary for burning the iron effectually is

so great, that, if not well driven, it wouid burst the
case The larger gerbes, indeed, can scarcely be effec-
tually driven without the pile engine. When finished,
it is advisable to fill up the neck with a blue ligh; or
other composition of little show, as the surprise will be
the greater when the gerbe comes to take fire.

The smaller gerbes are sometimes called fountains
and Chinese fires, but they differ in no respect from
the former, except in size and in the nature of the
composition, as already noticed. We mentioned tint a
common choke would answer, if on a very small scale.

When they amount to six or eight ounces, however,
a better way of making the choke is to drive a diarr.e-

ter of clay first upon it, which may, after the composi-
tion is driven, be perforated by a gimbletof the proper
size.

In the books of pyrotechny, receipts will be found
for makmg what is culled the Chinese spur fire, which
are purely imaginary. This is said to be a cold fire,

(not a very intelligible term,) and to be made with
saltpetre, sulphur, and lamb black. One of the re-

ceipts gives four quarts of lamp black to a pound of
saltpetre and half a pound ot sulphur; a composition
which may well be called cold, as it would not burn at

all. The truth is, that the Chinese spur fire, sometimes
also called flower pots, is merely a gerbe ; and the
bright sparks are produced in the usual way by iron.

But as the Chinese are great economists in their mate-
rials, these are made on a very small scale. The com-
position is simply that of gunpowder, or of saltpetre

75 parts, sulphur 10, and fine charcoal or lamp black
fifteen, by weight, well mixed and rammed. A very-

few grains of iron are introduced at different instances
into the composition during the driving, so that instead

of yielding a torrent of sparks it gives a red strong

flame, with an occasional bright spark. No other di-

rections can be required for making this flower-pot,

which IS generally made on a very small scale, so as to

admit of being fired, like the fire wheels, and all the

other Chinese fireworks, in a room.

We shall not add any thing here respecting the va-

rious additions that may be made to gerbes, as it would
be in a great measure to repeat that which has been
said on this subjeci in other places.

Pols de Brins. Pots d' aigrettes. Pots de Sancissona.

There are three kinds of fireworks described in all

the books of pyrotechny, but as the general principle

is the same in all, and as there is indeed no great dif-

ference among them but the name, we have here class-

ed them all altogether

The pots de brins, as they are called, are intended
to throw serpents, stars, and crackers ; the pots

d'agrettes throw serpents only, and the last kind is

inteodcd to throw up cases which are half serpent ami
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"half cracker. These admit of no other variety but

in their size; and the management is the same for

all.

To make a single case of this kind, it must be of

sufficient strmgih lo resist the explosion of the powder,

and that is all which is requisite, as no choke is want-

ed, and as they are closed at the bottom, and require

no drivini^. They must be considered, in fact, merely

as mortars or : ieces of ordnance ; and, if of lar.ge size,

and likely to be wanted again, it is better that they

should be made of metal or wood. Tliey need not be

much longer than the cases which they are to contain,

if thej are intended to fire serpents; liut, if to throw

stars, the length will depend on the views of the

operator.

The smallest sizes are used by the Chinese to throw

serpents, and these serpents do not exceed the sixth of

an inch in the interior diameter. A case of three

inchcS'in diameter, and two inches in length is suffi-

cient for these. But as serpents even of four ounce
dimensions may be thrown in the same way, the sizes

must be increased accordingly. In loading them, a

small quantity of mealed powder, not above a quarter

of an incli in thickness, must first be laid on the bottom

of the case, and rammed down tight, to prevent it from
being shaken in the carriage. Upon this the serpents

are to be jilaced with their moutlis downwards, and so

that they may not be too tight in the case, which
would prevent them from flying easily out. As these

have sufficient force of recoil themselves, tliey do not

require a large charge in the case, unless it is intended

to throw them very high into the air. Should this be

desired, the case must have a load of powder in grains

first, on which is to be fitted a loose cover of paste-

board lo serve as a wadding. Above this must then

be placed as much mealed powder as will be sufficient

to inflame the serpents; and thus the desired effect will

be obtained. The same rule nriay be attended to, if

saiicissons, or crackers, are to be used instead of simile

serpents. But we must here caution the artist against

making these too Ion?, as, if they are, they will over-

set and fall down. Five diaiTieters are quite sufficient,

and even less may answer.

If stars are to be projected, either alone, or with ser-

pents and crackers, a sufficient charge of grain powder
for the intended

,
ur, ose is also required; and it is to

be managed in the same manner. To prevent dis-

turbance in the carriage, the pasteboard division or

wadding may be pasted at the margin slightly to the

case, by means of a hit of thin paper; but it is a sjene-

ra! rule to avoid oversetting these fireworks in the

carriage, as the mealed powder might get into the

chokes of the serpents, and cause them to burst in the
cases. For stars, this is of no consequence. It may
indeed be preferable generally to keep these cases filled,

all excepting the mealed (owder, which may be intro-

duced just before the time of firing. In this way. the

paper which is to cover and secure the serpents, must
be pasted in a cylindrical manner round the case, so as

to be twisted up at the top loosely. Otherwise it may
be fastened down like the head of a drum ; but in every
way it must be made slender, so that it ina> easily

blow up
Such cases as we have now described, if used alone,

may be fired by a leader of quick match inserted into

the top, and furnished at the extremity with a bit of
slow m3tch, so as to allow the operatot time to retire.

But it is usual in public displays to fire many at once;
in which case all the leaders must communicate with a
Vol. XVI.—Part I.

common one, which may also be conveniently attached
to some case of ordinary fire that may burn first, and
thus give time.

It is further easy to see how these may be united to
Uoman candles, or gcrbes, or white lights, or any other
class of fires. But for this purpose they must all be
fixed together in frames; and the leaders, which are to
communicate to the pots of serpents, should enter by a
hole at the bottom. A conical, hard, but loose cup
should also be placed over the mouths, to prevent any
chance of a spark falling into them and inflaming them
before their time. All these pots may be used in the
water by means of proper floats, and the serpents when
thrown on the water, have a good effect if they are made
light enough to swim.

Of Balloons.

These are contrivances for carrying squibs, or ser-
pents, or stars, or crackers, high up into the air before
bursting. Being thus dispersed from a single point,
they produce a strong effect. Directions have already
been given for making the cases, and those for the
fuses will be found under the head of military fire

works. A sufficient quantity of powder must be in-

troduced to burst the shell and inflame the contents,
and the morter used to fire them must be regulated in
the same way to throw them as high as may be de-
sired.

Balloons may also be used upon the water; but with-
out any particular advantage. It is recommended in

the books of pyrotechny to sink them under the water
and inflame them by means of a projecting case. But
so far from any thing being gained in this way, the con-
tents will be half lost by sinking in the water. This is

one of the schemes so common in the books on this art,

which seem to have been entered among others without
any consideration.

Single Crackers and JWaroons.

These are an essential part of all fireworks, and may
be attached in various ways to other kinds of cases, as
we have already suggested. The one or two ounce
case, is sufficiently large for ordinary purposes ; but
crackers may be made of any dimensions which the
operator may think fit. The length may vary from
two inches to four, and the cases must be unusually
strong, as the effect depends entirely on that circum-
stance. They must be filled with grain powder, pressed
in, but not bruised. When full, the cases are to be
choked at the upper end in the engine as closely as
possible ; introducing a bit of wood at the same time
to preserve a touch hole. They are then primed with
a bit of quick match, fastened in by a bit of pasted
paper, when they are ready to be attached wherever
they may be wanted.

This is the practice for crackers that are to be fasten-

ed to other fireworks. But if they arc required to be
thrown out of pots or mortars, about a diameter of the
case above the vent must be left unfilled when it is

choked. Into this a slow charcoal composition is io be
introduced, and rammed firmly down, that it in ay burn
for a second after the cracker has been thrown out, so
as to allow it time to explode in the air ; and no pr iming
is required in this case, as it is lighted by the blast of
the explosion.

When crackers are required for separate firing and
merely for the sake of the reports, they are made .nuch
stronger, and are then called maroons. The case being
filled in the same manner as before, the ends of the

I i
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folds of paper at the open part are turned down upon

the charge in succession, and pressed firmly on it with

the aid of a little glue, so that it is entirely closed. It

is then covered with numerous turns of waxed twine

and paper in succession, till it becomes a ball as strong

and thick as the operator chooses. Theloudness of

the report depends on this circumstance. As maroons

are generally used for the purpose of firing salutes,

they must be connected together to the requisite num-
ber, and in such a way that they may fire in succession

without tlie risk of disabling each other. To do this

conveniently, a priming hole must be bortd in each

•with a small gimblet, and a j.iece of quick match in-

serted and properly secured in a paper tube, lied on

with a string and pasted paper to the maroon. A
single leader is then made, so as to burn for any length

of time that the operator pleases, that a sufficient in-

terval may be allowed for the explosion of each cracker.

This must first be well secured to a wooden Irame by

nails or twine; and holes being then made in it at pro-

per distances, the leader of each maroon is fixed to one

of these by a sufficiently strong joint of pasted i^aper.

The most convenient way is to allow each maroon to

hang loose by means of its own tail or leader from the

main conductor. Thus, when this is fired, each ma-
roon is detached in succession as it explodes, so as not

to burn or disturb the rest ; and thus the whole may
be caused to make their reports at very regular inter-

vals, provided the main leaders be well made. The
match for this leader must be intermediate in quickness,

between slow and quick match, and is easily made by

a mixture of three parts of saltpetre to one of charcoal

;

or else the leader may be filled in the manner of a case,

with a charcoal composition of moderate force, which

may be rammed down sufficiently hard without a mould,

by means of an iron wire. The leader case must not be

too strong if it is of any considerable length, that it

may burst occasionally without much eftbrt, at each

joint or thereabouts, so as to give vent to the fire without

any disturbance.

Crackers and maroons may be attached to all sorts of

cases, such as line rockets and water rockets, by means

of leaders properly inserted into them at the periods

when it is wished that they should take fiire.

Of Comfiound Crackers.

These are the most amusing of the tribe, but are

rather considered vulgar by the great pyrotechnists.

They are, however, very convenient for attaching to

other fixed fireworks of various kinds, as well as for

blowing out of mortars; as they produce a great many
reports at less expense and less trouble that can be done

in any other way. This firework nevertheless is not

-very easy to make well.

The cartridge paper intended for it is to be about

four inches broad and a loot long, as that is as much
as can conveniently be folded at once. Being folded

with one fold a quarter of an inch broad, a train of

powder is to be laid along the groove thus produce<l,

when the paper is to be folded over until it is entirely

enclosed, after which the ends must be turned over,

and beat down, to prevent it from running out. "The

tube must not be too full, or it will crack in the bend-

ing. When bent, this is done alternately backwards

and forwards at distances of about two inches or more.

The middle of each bend is then to be secured separately

by a strong twine, and a half hitch or two, in the chok-

ing engine, so that the communication between each joint

may be as much cut off as possible, without which two

joints might only make one report. Each place where
this choke is made, should also be firmly beat down
with a hammer, to bruise the powder, and check its

velocity, as otherwise the several reports are apt to fol-

low loo quick upon each other. After this, every turn

is to be fastened to the next, with the same twine, and
the whole finally brought together in the choking en-
gine, so that it may be as much compressed in the mid-
dle as possible. As each bend makes one report only,

there can only be five or six in a foot of paper, and it

is often desirable to have many more. But as it is

scarcely possible to fold up more than a foot of paper
at a time, it is better to attach two or three, or more, if

the operator thinks fit, together. For this purpose, the
cut end of one must be inserted inib the other, together
with a bit of quick-match, and the iwo tubes connected
with pasted paper; after which by means of more Awine,
the whole are formed into one mass. Lastly, a proper
quick-match leader must be lied with twine into one of
the ends, for the purpose of lighting it.

These crackers may also be made, and somewhat
more easily, in tubes pasted up in the usual manner;
and in this way they may be made of any length at

once by the following process. Care must be taken ia

the first place, that the tube may be flattened on a flat

stick from one end to the other, so as that it may
hold but a given quantity of powder, and that this may
be distributed as equally as possible through it. If

there is too much powder, it will crack in the bind-

ing ; but the artist will soon discover how much a case

like this will bear. To bend it withoul disturbing the

charge, it must next be tied down to a stick, in a hori-

zontal position, by bits of twine at each place where
there is lo be a turn. Thus it may be bent and secured
in succession as often as is necessary, without the risk

of displacing the contents; a string being passed round
it separately from the slick, so as to choke each joint

completely, before any attempt is made to bend up the

different turns.

VVe remarked formerly, that these crackers may be
attached to any kind of fixed or moving cases, such as

a line rocket or a Roman candle. But as the princi-

pal amusement which it affords arises from its breaking
loose among the spectators, it must be attached so
lightly by its leader, that it may easily disengage itself

at the first explosion. We may add, that the break-

ing loose of these in this way, while it is amusing, is

attended with no danger; whereas serpents, which ex-

cite less alarm, are exceedingly dangerous, as they are

apt to set fire to women's dresses. They ought never,

therefore, to be allov?ed to fly among a promiscuous
crowd.

Of Scrolls.

This is a pleasing ornament, either for sky rocket

heads, or for the purpose of discharging from pots or

mortars on the ground. Indeed, ihey are chielly cal-

culated for this latter purpose, as their difference front

a serpent, in point of effect, is not very sensible at a
great distance, although sufficiently visible when near at

hand. In effect, it is a sort of tourbillon on a small scale,

but provided only with a rotatory motion.

The cases may be from four to six inches long, and

the interior diameter half an inch. They must be filled

with a lively composition, either of charcoal or iron,

and driven hard in a mould. The open end of the

case must be then beat down hard, and secured with

glue in the manner often mentioned before. When
they are thus far made, a hole must be bored at each
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end of Ibe case, on opposite sides, a semidiameter in

breadth. They require no priming, if care be lal^en

that the holes are free. Bui if they arc to be thrown

out of cases that do not contain much exploding powder,

it will be safest to insert a bit of quick-match into the

upper hole, or that most distant from the charge.

A bounce may also be combined with this simple

scroll, but it is then necessary to give it at least a diame-

ter more in length ; and the middle of the case, for the

length of a diameter or more, must be tilled with gun-

powder alone.

Hains,

This is a kind of ornament mentioned in all the

books of pyrotechny, but the effect is so very little

different from that of a serpent, that it scarcely re-

quires notice. The cases for these are not choked

;

whence the difference in the burning is, that they do

not serpentize as the choked cases do. In sky rockets,

they thus descend in straight lines to the ground, when
discharged. Hence it is that they are less useful for

fixed fireworks, as they are apt to fall to the ground
before they are expended.

They must be driven hard in moulds, and need not

be above four diameters in length. But, as when used

for ornamenting sky rockets, it is desirable that they

should carry their fire all the way to the ground, they

may be limed so as to burn all the while they are fall-

ing. This is easily done; bt cause the time of descent

of the rocket slick, or of these ornaments, is, as nearly

as possible, the same as that ot the ascent, or, for a

pound rocket, about twelve seconds.

In making these, the fire may be varied ; so that one

part of the case is filled with a brilliant composition,

and the others with a white or blue light. The artist,

also, has it in his power to vary the effects, by causing

cither the one or the other of these to burn first. They
may also be provided with a bounce at the end, in which
case they come under the following division.

Of Saucissons.

These, impixiperly enough named, are compounded
of a brilliant fire and a bounce, and are of use only for

discharges out of mortars, or pots fixed on the ground.

They may be made two ways, cither in choked or open
cases. The cases may be about four inches, or from

four to six inches, or even more in length, and the di-

ameters from three-eighths to one-half of an inch. The
cases must also be strong, and they require to be driven

in moulds. If they are to be chnked, the brilliant

composition must be driven in first, and so as to fill half

the case. The case is then to be choked above it upon
a small wire, so as to leave the least possible open-

ing of communication to the powder with which the

remainder of the case is to be filled. This must be

pressed down, but not rammed hard ; and the end of

, the case must then be turned in with glue, or else
* choked quite close upon a cylinder of paper. If they

are to be open in the mouth, which must be done if

they are to burn a blue or while, instead of a brilliant

light, the powder may be introduced first, and then

choked to a small priming hole, as before. The case is

then to be returned into the mould, and the composi-

tion rammed in hard. In this way, there is no danger

of bruising the powder, as the choke protects it from

the force of the rammer. If the composition is to be

a white or slov,' one of any kind, it need not occupy so

large a part of the case, and the powder may be allowed

proportionally more room.

Of Illumination and other LighCa.

These are very important in all fireworks, as well

on account of their intrinsic beauty, and of the variety

they afford among other fires, as because of the num-
ber of uses to which they are applied. As they burn
very slowly, they may be made to last a long time by
using long cases; or, what is better, by firing different

short ones in succession. ,

One of the chief uses of these lights in firevirorks on
the large scale, is to illuminate transparencies, as we
formerly noticed in treating of this department of py-
rotechny. When they are to be used for this purpose,

a sufficient number of cases, calculated to burn out the

whole duration of the firework, however long that

may be, must be arranged on a proper board, well

secured, with a leader, passing in succession from the

end of the preceding to the beginning of the following

one. For such purposes, if it is the front of a piece

of architecture that is to be lighted, the cases also

should reach ironi three or four to six or eight inches

in diameter. In other works, they are proportioned to

the sizes of the pictures, as in illuminated guns, or coats

of arms, or crowns, and other emblems commonly used

in public exhibitions. For small Chinese transparencies,

as lanthorns, dragons, and such like objects, they arc

very small.

They are often used to terminate buildings, or other

large complicated exhibitions of fireworks, when they

may surraount turrets or columns. Thus also they

are introduced into a variety of complicated fireworks

that will be described hereafter; and, in these cases,

they are exposed to view. These are always necessarily

of a large size. We have already mentioned their uses

in sky rockets, and they may be floated on the water so

as to become a kind of water rocket.

Wiih respect to those larger kinds of lights, differ-

ent compositions are found in books of pyrotechny. But

the only three worth preserving are those formed

with orpimenl, with zinc, and with antimony. Re-

ceipts for all these will be found in our table of com-
positions; but we have introduced into this article,

for the reader's convenience, those which we think

may supersede all other contrivances of this nature,

namely, the zinc light and the antimonial one, the

former being of a bright white, and the other a beau-

tiful pale blue. No particular attention is required as

to the cases, as it is sufficient if they are barely thick

and suong enough to retain the composition. It is

rather an advantage that the case and composition

should burn together, as the white of the light is thus

better displayed.

The smaller illumination lights, commonly called

speckles, are even of more consequence than the

large, as no complicated ornamental firework can be

made without them. It is by means of these, that

crowns, inscriptions, and figures of all kinds are made.

By these also, all the architectural lines in a piece of

architecture in fireworks are defined. Entablatures

and basements, columns, windows, and door-w-ays, are

produced by lines of these lights, which must be dis-

posed at distances, varying from six inches to a foot,

according to the expense which is adniissible, and the

effect which it is intended to produce. In the same

way spirals are formed, together with cones, globes,

pyramids, and other mathematical figures. Thus also

Ii2
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thev are applied to moving figures, such as revolving municaiion, and a leader being attached to each of

cones, or irlobes, or wheels; the motions of these being these, they imist all be collected together, into one

sometimes pioduccd by machinery, at otiieis by means common point for firing. Thus the fire will be more

of attached recoiling tirev.orks, as formerly mentioned equally distributed, and the whole range, however

in treating of machinery in fireworks.

In smjller works, ihesc lights may be applied to

the central parts of wheels, so as to form concentric

circles of light during their revolution; or they may

be attached to sky rockets, or to line rockets, as was

suggested on former occasions. The mode of manag-

ing these requires no particular direction; as the same

methods of lighting, of disposing, and of connecting

them, are applicable to all.

But it will not be amiss to mention, though at the

hazard of some repetition, the precautions and cares

which these very imponant fireworks demand ;
whether

made simply of a light only, or whether provided with

crackers or reports at their termination,

A considerable number of conpusiiions are given in

our table of compositions, whence the artist njay se-

lect different colours, so as to vary the effects, all of

which must depend on his own taste, and <n the na-

ture of his projected design. It is extremely neces-

sary, as we formerly remarked, that all the>,e composi-

tions, of whatever nature they may lie, should be very

fiiiiilv powdered and intimately mixed; as their cor-

rect performance depends in a great measure on this,

and tliat all those which are to burn together should

be filled from the same lot of composition, and by the

same hand.

The cases for these must vary in size, according to

the magnilude of the firework into which they are to

enter, and the distance at which it is to be vievved.

A length of three inches, by a diameter of half an

inch, interiorly, is as small as they can well be requir-

ed tor makiiig figured illuiniriations, such as those now

under review ; and from that they may be extended

to double the dimensions and upwards. These cases

must all be driven in moulds, without which it would

be impossible to give them the requisite uniformity ;

and this is done with the bottom downwards, as they

are not cuoked for burning. If they are to be pro-

vided with crackers or bounces at the end, that mi'st

be managed in the manner not long ago directed for

saucissons; but the cases for this purpose must be

half as long again; and that part which contains the

bounce may also bo fortified with some additional

turns of paper, and of packthread, if the artist thinks

fit.

To make these illumination lights ready for firing,

they must be nailed firmly down to the frames, by

means of proper flat-headed nails, fitted to this pur-

pose; or else they may be secured in sockets of tin,

filled to the frame-work, or to iron hooks, by means of

packthread. When thus disposed in their proper or-

der, the leader is to be attached lo the whole, in one

continuous line, taking care that every light has a fair

communication with it; and it must be secured at

each joint by means of pasted paper, to prevent the

hazard of any accidental spark firing the lights before

their time. This, however, must neither be so thick,

nor so firmly fixed, but that it may blow off and dis

long it may be, will be lighted together. This pre-

caution is particularly necessary where it is a large

building tiiat is to be illuminated; and, unless it is at-

tended to, one pan will go out while the rest is continu-

ing to burn ; a circumstance which always produces a

very disagreeable etfc-ct.

We shall here subjoin the compositions whicii wc
consider the besffor the larjjer lishls, referring to our

table of compositions for those which are in use among
the pyrotechnists.

Nitre,

Sulphur,
Mealed powder.
Zinc filings.

White Lights from Zinc.

*-

8 lb. 1 oz.

4 U
2 2
3

This light is used for white speckles, or illuminatioi'

lights in ornamental fireworks.

Nitre,

Sulphur,
Zinc filings,

White Lights from Zinc.

8 lb. 12 oz.

4
2

This is used for large sitrnal lights, being inclosed

in wooden Mibes or pots, or in paper cases, or in iron

pois. varying from one to six inches in diameter, and

from lour inches to a foot in depth. The illumination is

very powerful.

The same composition being driven as hard as pos-

sible into a globe of strong and thick pasted paper,

sufficient to bear the explosion of a mortar, is thrown

into the enemies' works at night lo discover what they

are doing. The ball or paper carcass should have

three holes, of an inch and half diameter, each furnish-

ed with a quick match and priming of powder, well

secured by a pasted paper cover.

Nitre,

Sulphur,
Me.iled powder,
Zinc filings.

Antimony,

Pale bluish Lights.

81b.
4
2
1
2

This is adapted for small lights. If large lights are

wanted, the powder may be omitted, and the composi-

tion be altered as follows :

Nitre,

Sulphur,

Zinc filings,

Antimony,

8 1b. 12 oz.

0,

Of Stars.

These are an essential ingredient in sky rockets, in

Roman candles, and for explosions from mortars ; and,

as they produce very brilliant effects, they deserve the

care and attention of the artist.

A necessary property of ail stars is, that they should

engage itself as the case fires; lest, in so doing, it sliould be hard enough to bear the explosion of the powder

disturb any of the lights to which it was attached. If

there is a great or long range cf these lo be fired at

once, it is better not to trust to one place of firing, on

account of the time taken for the fire to communicate
through a very long leader. Two or three points, at

tqual distances, should be selected in the line of com-

which is to set them on fire, and that their light should

be bright and showy. Hence, although we have given

some of the least exceptionable of the usual receipts for

them, we do not recommend any but those from anti-

mony and from zinc ; the former of which burns with

a blue flame, and the latter with a white one. We se-
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Sect the followintj as that in most general use, and as
sufficient tor most purposes.

But besidts these siars, which are made up naked,
they are someuuies made in paper cases, which n>usl

noi h(;wevtr consist of more than two lurns of paper,

and which are open at both ends. The use oCthis con-
trivance IS 'o protect them from the violence of the ex-

plosion, when fired out of pots or mortars.

Stars may be strung tos^ether in chains by passing a

stroim pieie of twme through the middle of a great

nuii.btr v\hile ihey are wet, or rolling ihem upon the

twine By means of this contrivance, they do not at

first cJtspersc when cx|)loiled ; but as this happens almost
imiiiediaiily alterwanls from the burning of the twine,

the efi'ect gaJi«ed in this way is very transitory.

There is a vai'iely mentioned in the books called tailed

stars, ond which aie said to show a tail of sparks " like

a ccimet." 1 his) is one of the fictitious inventions in

wluch all these books abound, and which seem often to

have been put down by gU' ss. VVe ihink it right to

incmion tiie names ol a ti w of these, partly that our
readers may not think that we had forgotten them, or
were ignorant of them, and partly as a caution to the in-

experienced who, in follow nig such directions, can only
lose their money and thi ir lai.our. It is impossible to

cause a star to show a lad of sparks, as a case is requisite

for that purpose ; and if ihere is to be such a train of lire,

it is no longer a star but a squib.

Stars for Sky Rockets and Roman Candles,

51b.Mealed powder
Sulphur
Nitre

Antimony
16
2

This composition must be made into a paste, with a
solution ot gum arable, ll may be rolled into balls

about the size of a pi'-tol or musket bullet ; or what is

better, it may be forced into metal cylinders formed of

two longitudinal pieces. When dry, it can be cut into

convenient lengths. It must be of a stony hardness
when dry, or it will not bear the force of the explosion.

If Ihere is too much gum, it is apt to miss fire. Isin-

glass, dissolved in spirit of wine, is recommended in the

books; but it will not dissolve in that fluid.

Serfients for Sky Rockets.

Many compositions for this purpose will be found in

the table, but the present one answers as well as any :

it is as follows :

—

Nitre - - - - 3 lb. oz.

Sulphur - - - 2
eharcoal - - - 8
Mealed powder - - IG

This is rammed into paper cases of about three lines

in diameter, made with three folds of cartridge paper,

the last turn being pasted. In the further end there

must be some c(jrned powder for a cracker. But the

best way is to choke the case first, as for sky rockets;
then to drive in the composition till it is three quarters
full ; after which it is to be choked above the charge
still closer, and then filled with loose powder. After
that it is choked quite close, and secured at the top,

the serpents are placed in the rocket head with the

mouth downwards, upon the requisite priming. The
same is done if used for fixed discharges f serpents.

In these there is no limit lo the number that may be
used at once, and as they may easily be placed in any
part of a complicated firework, the effect is very lively

and ornamental. When used in this manner, the papw

cases must be made very strong at the sides and bot-
tom, and covered with a weak cover above, that they
may get out easily. A little powder is placed in the
bottom of the case, into which the open ends of the
serpents are plunged, and there is a touch-bole bored
near it, through which the quick match of the leader is

introduced. The lengths should not exceed three
inches for the largest diameter, or else they are apt to
overset and fall to the ground. In sky rockets, however,
their lengths may be unlimited.

Serpents not exceeding two inches in length, and a
quarter of an inch in diameter, may also be made of
powder alone ; but it must be rammed hard, in a wooden
mould. The case requires no choke in this instance,
so that it may be filled at the mouth. The Chinese
serpents are made in this manner ; and if furnished
with a very slender and straight splinter of bamboo, or
fir, they will ascend like sky rockets, vertically. As
they occupy very little room, even wiih the sticks,
flights of them may be easily introduced into such or-
namental fireworks as are not to be viewed from a great
distance.

But serpents may be made of a much larger size
than this when large sky lockets are used, or when
they are to be discharged from powerful mortars, or
e.xploded out of air oalloons. They may also be used
ol large size for the most common purposes, as for
small pots on the ground, or for being attached to

gerbes, or to line rockets, or to be used as water rockets.
There is in fact no limit to them, except the com-
fort and safely of the spectators, among whom they
are apt to fall when the crowd is too near the place of
exhibition. The operator will of course be guided by
this circunistance ; as accidents by which persons may
be injured are in every way blumable and discreditable
to the operator.

For such large oiz,es the cases may go as far as eight
inches in length, or to the size of a quarter of a pound
sky rocket. These must be filled with a sky rocket
composition, and boared in the same manner, and they
must in fact be considered as sky rockets without sticks.
When of large size, they are veiy violent in their mo-
tions, and hence the caution which we have just given
against using them in crowds, or near to spectators.
Whenever serpents become large, their flight is very

much improved by adding a stick to them. This need
not exceed one or two lengths of the rocket, but the
longer it is, the more nearly will the serpent become a
sky rocket in its flight. The eflect of those with sticks
is good, when used on the ground, as by this means
Ihey ascend to a conisderable height before they begin
to serpentize. They are not difficult to manage, as the
firing case may easily be made long enough to imbed
the sticks, as far as to the mouths of the serpents. But
in this case a quick match from each must be let down
upon the exploding charge; and the whole of the ser-

pents may then be collected above, by means of a slight

piece of pasted paper, into a cylinder and cone, so as lo

protect them from all injury till the time of using them
is arrived.

Having thus finished with the simplest class of fire-

works, we shall proceed to wheels, as first in the order
of complication.

Of Wheels.

These, in all their varieties, form the most showy
and amusing kind of firework in the whole catalogue,
and one which is in many respects much cheaper than

4
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others of less brilliancy. All of them depend upon the

principle of recoil, until Ihey become much complicat-

ed and intermixed with other works, so as to be required

to carry additional weight; when the assistance of re-

volving machinery becomes necessary, as we formerly

suggested. In their next simple siate they admit of

considerable variety, depending on their dimensions,

their velocity, and the quality of their fires. But they

also admit of so many modifications, by which they

pass gradually into the second class of complicated fire-

works, that we must treat of each variety under separate

heads.

It will be necessary here to repeat some of the gene-

ral remarks formerly made, with the addition of others,

for the artist's government. Where they are to move
by their own force the cases require to be choked and
driven just as for rock'-ts. But it is not often neces-

sary to bore them, unless a very great velocity or force

is wanted ; in which case they must be driven on the

spindle in the usual manner. Supposing that a wheel,

formed of cases an inch or more in diameter, is wanted,

as there is a considerable weight to be brought into

motion from a state of rest, it may be necessary to make
the case, which is first intended for lighting, with a

long bore, or to make it, in fact, a sky rocket. Thus,
there will be gained so great a velocity at the begin-

ning, that a very small additional force in the succes-

sive cases will bs sufficient to maintain the motion to

the end. The second and third cases may, therefore,

pass without boring, or even the whole ; or else a short

bore, varying from one diameter to two or more in

length, may be used; or, lastly, the cases may alternately

be bored or left solid; but on all these points it is only

necessary to give the general principles, as the artist

mustafterall be guided by his own discretion, and by the

nature of his particular views.

The cases for wheels must be as strong as those for

sky rockets, as they have to bear a considerable force,

in consequence of the strength of their charges. Nor
is the weight any objection : on the contrary, when
once it is in motion, a heavy wheel acts better than a

light one, because it does not easily lose the velocity

which it has acquired ; but, acting like a fly wheel,

maintains during the burning of any slow part of the

convposition which may be introduced, that motion

which it had acquired from a stronger one. These
cases need not, however, be limited in length as those of

rockets are, but may be made of twelve diameters, or

even more. But a foot of length will be found a very

good general rule for a case whose interior diameter is

an inch.

Vv hen driven, a little clay may be laid on the mouth,
if the artist thinks proper, to preserve the choke from

being burnt ; and if this is done, and the cases are

sufTicienily strong, they will admit of being used a se-

cond time. The ends are to be left open, and no bounces

are to be admitted, as they would be apt to derange the

wheel, and throw it off the spindle. If a bounce is

wanted at the end, which may be desirable, it can be

attached loosely like a maroon to the last case by means
of a leader, and laid upon one of the spikes, so as to

disengage itself when it takes fire, without injuring the

machinery. The same may indeed be done more ex-

tensively, as we shall hereafter notice in treating of

hexagonal wheels.

In filling wheel cases, three or more compositions

may be used, and for the nature of these we may refer

to the table. But we will here suppose that three

have been selected, namely, an iron sparkling fire, a

common charcoal one, and a blue or white flame. A
diameter of the case or more, near the mouth, must be
laid with a strong charcoal composition, and that is to

be followed by the same quantity or more of a brilliant

one, which may again be succeeded by a blue or while
flame, and so on alternately, as the taste of the operator

may direct. It must be remembered, however, that

the flaming cornpositions should never be placed far

away from the mouth in the cases, as these flames

will not reach very far, and might be suffocated or

burnt out vathin the rocket, instead of showing as they

ought to do. The artist must also recollect that half a

diameter of any of these will be sufficient, as they burn
comparatively slow ; and as their force is very small,

they might, if they lasted too long, retard the motion
of the wheel inconveniently. Whenever there is any
fear of this event happening, a strong one must be
made to succeed, for the purpose of recovering the ve-

locity.

The artist must now, however, recollect, that if a
case is to be bored, no such changes of the composition
are admissible; as the bore would render all this

useless, by causing the different kinds to burn together.

In such a case, any one composition must reach at least

to half a diameter beyond the bore, after which a change
is admissible.

The last general direction applicable to all wheels
alike, is the fixing and priming. Supposing the case

of an hexag-onal wheel, as applicable to all, the rockets

must be tied on the circumference with strong twine,

which is afterwards to be covered with a turn or two
of pasted paper. Great care must be taken that they

are placed in the plane of the wheel, so that no force

may be lost and that they are placed in succession so

that the choke of one is next to the end of the preced-

ing. A whole diameter of the case must also be left

between each pair, that the fire may flow freely with-

out meeting any obstruction from the end of that last

burnt. This being done, a thick strand of quick-match
must be introduced between each head and tail, and fixed

in both; when the joint must be secured with pasted

paper. This should not, however, be made too strong,

to prevent the wheel from being shaken by the explo-

sion which takes place at the lighting of the cases.

Lastly, a long leader is to be fixed to the first, and being
reserved closed, it may afterwards be cut to the proper
length, and affixed to any firework which it is intended

that the wheel should follow.

OJ Single Case JVheels.

These are extremely convenient for attaching toother

fireworks, where there is little room to spare, or where
much weight cannot be carried ; and, from their acting

at two orifices at once, the effect is very good. They
are, however, of very short duration, so that they are

not fit to be used alone. In the Chinese drum they are

indispensable ; as the necessity of packing close renders

any other kind of wheel scarcely admissible. They
may also be attached to line rockets, and to many other

classes of fixed and moving fireworks; but we need not

give particular directions for these uses, as a dexterous

artist will easily learn to avail himself of the advantages

which they offer.

Wheels of this construction may be made of all sizes,

from two ounces upwards to a pound or two ; and the

cases must be as strong as those intended for tourbil-

lons, as they have a considerable force to bear. This

wheel indeed bears a resemblance to the tourbillon in
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every thing but the central holes, and is exactly the

scroll formeily described, with ihe addition of an axis

and centre They muy, however, be made of double

the length of cases for all other purposes, or of any
length from eighteen to twenty four interior diameters.

Thus the lialf inch wheel will be a foot long. If more,
they will still act well, provided that both orifices are

fired together

In driving them, a mould must be used ; as the same
baldness and legularity of composition are required as

in the tourbillon. The compositions muy also be varied,

as was described just now for hexagonal wheels ; but in

doing this if the wheel is a simple case, perforated at

both ends, the artist must recollect that whatever com-
position is placed at one end, the same ought to be
placed at the other ; but in a reverse order, so that the

circle of fire may be uniform Yet a variety is also ad
missible, by enlircly reversing the quality of the com-
position at opposite ends ; so that while one orifice is

producing a sparkling fire, the other may give a blue
or a while flame We need scarcely add, that the com-
positions may be selected from the table at the artist's

pleasure ; but as this wheel is so short and light, that

little force is required to put it in motion, the operator

need not be anxious about using strong files.

In driving this case, one end must first be choked
quite close; or what is belter, the ends ot the folds

should be turned in with glue, and beat down squ.ire and
solid so that there niiiy be as little unnecessary length

as possible. The centre of the case n.ust then be

measured and marked upon the case and rammer both,

and half a diameter must then be laid down upon the

latter, on each side of this line. Thus, when the artist

has arrived at ihis point, he will have notice, without

farther trial, that the first half of the case is filled. Clay
is then to be introduced and beat down with the same
degree of force, so as to form one diameter. In the

larger cases, indeed, less will answer the purpose, as

the only object of this is to form the centre through
which the axis is to be inserted. This at least is the

common piactice ; but we have found that these wheels
answer their purpose equally well without any central

clay, while, at the same time, they burn a little longer
when made in this manner. Whichever plan is adopt-

ed, ihe case is to be completed to the upper extremity,
when the ends of the folds are to be turned down with
some paste or glue, and driven down solid by means of
the rammer.
The Case is then ready for boring. To do this accu-

rately four lines must be drawn upon it, parallel to

the axis, at equal distances, so as to divide the circle

into four quadrants. By means of a bit of suing to

suspend to it, the centre of equilibrium must then be
found, and a mark made for the hole which is to be
bored through it for the purpose of carrying the spin-
dle. This hole need not exceed a quarter of the inte-

i:ior diameter; and being done, the edges of the paper
are to be rubbed down smooth with grease, and a bit of
tallow introduced into the hole, to remain there till

the firework is wanted for use. The spindle miist be
well fitted to this hole, yet not too tightly, and polished

;

and it must also be provided with a nail head so smooth-
ly lurnea inside, as not to check the motion of the
wheel should it come into contact with it dt'iing its

revolutions. When it is to be put on the spindle, a
small hemisphtrical button of wood should also be
forced on afterwards, to retain the wheel in its place,
and prevent it from coming in contact with the sup-
port, of whatever nature, to which the spiiulle is to be

fixed. These precautions are necessary, at least for
the larger wheels of this class ; although, in the smaller,
they may be dispensed with; and, we need scarcely
add, iliat all these rubbing parts should be well
greased.

It is next necessary to bore the case for firing. This
is done, as in the tourbillon, at the extreinities of the
case, and on opposite sides, and on those two lines which
are at right angles to the two through which the axis
passes. Thus, when the fire issues from these, the
case revolves like a wheel. These holes must be equal
in diameter to half a diameter of the composition ; and
the artist ought here to be reminded, that a set of gim-
blets, accuiately measured from the eighth of an inch
upwards, and numbered, must form a part of his esta-
blishment of tools.

It only remains to prime the wheel, which is done by
carrying a single leader froin one orifice to the other, and
securing it with pasted paper at each. To the middle,
an additional leader is attached in the same manner,
which is reserved of an indefinite length, to be after-

wards adapted to any place that may be required.

It is possible to prolong the action of these wheels by
burning only one hole at a time, anri causing the com-
mon leader to commence near the axis on one side, and
be inserted into the second orifice. In this case the first

pi iming leader is inserted into one orifice. A wheel so
constructed burns and revolves very regularly at first,

but is apt to become irregular as the equilibrium is de-
stroyed. To prevent this, the communicating leader may
be inserted half way between the axis and the first

orifice ; and thus the burning of the wheel is prolonged
for one half more the time that it would be if lighted at
both ends together.

Such wheels may also be varied, so as to give two
circles of fire instead of one ; and this has a good effect,

particularly if they are of large size. Even three circles
may be introduced ; but in this case it is necessary that
the firework should be of extraordinary length, as it

would otherwise burn out too quickly. In boring for

the former purpose, one of the holes should be made
towrards the axis, and the other at the extremity, still

however, on opposite sides; and if three circles are
wanted, it is easy to understand that two or more opposed
holes are to be made at a convenient intermediate dis-
tance. The arrangement of the leaders for this purpose
is easily comprehended ; and the operator may also

understand how the effect of such a wheel will be im-
proved, by forming the external circle of brilliant fire,

and the internal one of a white or blue light.

This kind of firework, from its great simplicity, ad-
mils of being easily compounded, so as to produce very
pleasing efl'ects. To describe one mode, will suggest
lo the artist many other ways of producing variety from
this expedient Two or inore cases dift'ering in length
may be fixed on an axis ; each being secured in its place
by an intermediate button, so tli.it they may not inter-

fere in their revolutions. If two, fur example, are used,
the one should be made to revolve in a direction the

reverse of ihe other, which is easily managed by a pro-

per position of the vent holes. Thus also many concen-
trate ciicles of fire can be produced, either in the same
or opposite directions, by placing many cases of differ-

ent lengths on the same axis.

Bui in doing this, the larger cases should have quicker
compoiuions than the inner oncb, so that they may not
last mucii longer. Or, what is siill better, each wheel
leader should be separate, and all of them provided with
bits of slow-match of diflereni lengiUs. Thus the outer
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wheel may be caused to burn first, when, after a few

revolutions, the second will take fire, and so on in suc-

cession till all the circles are inflamed. It is plain that

all these lliinge are very easy to execute, but that they

require attention to be well done.

Tiie single case wheel may also be compounded, by

placing and fixing two on a common wooden centre, at

right angles to each other, as in the table rocket ; and

they admit of the same variations already mentioned.

Of S/iiral or J'lre Wheels.

Of all the fireworks that have been invented, this is

the most beautiful in proportion to its expense, while

it is scarcely j)ossible that it should fail, if made even

with the most common attention. Being on a very

small scale, it may be fired in the hand and in a room.

It does not indeed admit of being made large, as, if

the stream of fire is too great, it is apt to burn the cases

irregularly where the turns come into contact, and thus

destroy the effect.

The lengths of the paper for forming the tubes of

these wheels should not exceed a foot or fifteen inches,

as they become difficult to fire, and it is better, there-

fore, to join two or more together, when it is desired

that the wheel should burn a long time. The paper

must be thin, and must not exceed two or three folds,

as it is necessary that the case should burn through every

now and then to give vent to the fire. These tubes are

pasted up round a wire, and, before filling are pinched

close at one end. They must be filled by means of a

fimnel, and loosely, else they will crack in the bending;

but the first trial will soon show the operator how much
composition they will bear. The composition for them
will be found in the table, and it need not be varied, as,

owing to the occasional burning of the case, and the

more or less difficulty which the fire finds in issuing,

they naturally produce sufficient variety. It must be

made very dry beloie using, as it would not otherwise

fall freely down the tube.

When the tube is filled and secured by pinching at

the end, it is to be passed round a wooden turned button,

provided with a groove to receive it, and with a hole in

the middle lo receive the pin on which it is to revolve.

By means of a little glue, the first turn is fastened to

the cylinder or button, and the remaining turns may be

secured to each other with a little paste. A bit of twine

mvisl be used, to prevent them unfolding in the making,
which can be taken off when they are dry. As one

tube is expended, another may be inserted into it, and
fastened by a slip of paper and paste ; and thus the

spiral may be prolonged to an indefinite length. These
wheels may therefore be made very durable, so as to

last as long as any particular firework with which they

may be used. When the requisite size is obtained, the

whole should be pressed flat, and secured by some trans-

verse slips of paper.

Tlicse wheels may also be made without pasting the

turns together; securing them only at particular points

with a bit of glue or sealing-wax. Thus, in burning, the

spiral unfolds after each fastening of this nature, so as

to inciease the diameter of the circle of fire.

In firing such wheels, two may be applied on one
axis, so as to revolve in opposite directions, which pro-

duces a very pkasing cfi'ect; but in this case the pin

must be somewhat thicker, and must also be provided
with an intermediate button, so as to keep ihcm separate.

They may also be variously combined ; but as these

combinations are applicable to all wheels alike, we shall

reserve any description of these till wc coifte to treat of

combinations of wheels.

0/ Comfiound Wheels.

These may be made of any number of cases in the

manner already described, disposed round the circum-
ference of a circle. Thus they may reach from two up
to twelve, as there is no rule but the particular view of
the artist

If two only are required, they may be fastened on the

opposite sides of a single arm provided with a proper

centre and axis, and the leader must then be crossed

from the end of one to the commencement of the other.

Four may be used in the same manner; and in this case

the circle of fiie may be impro\ed, with the same dura-

tion, by causing the two on opposite side.-> to burn to-

gether. If six, or twelve, or any equal number of cases,

enter into the wheel, the artist has it equally in his power
to improve the circle, by managing the leaders so as

always to burn two on opposite sides at the same time.

Nothing more need be added respecting the mode of

making these, as that was already explained in the ge-

neral directions for making wheels at the head of this

division of the subject.

In firing these wheels, it is usual to place them ver-

tically, as the eflect is then best. But they may also be
placed in a horizontal position ; a practice which is

chifiy adopted when they are attached to some other
firework to which they are intended to communicate
motion. We shall presently show how they may be

varied by compounding them.

Of Hurizrj7ital Wheels.

This is a wheel, which, although placed in a hori-

zontal position, produces a very different effect from the

preceding, on account of the peculiarity of its construc-

tion. But in making it, it must be remembered, that as

the force of the cases is very much diminished on ac-

count of the obliquity of their position, all the composi-
tion must be strong.

The wheel to carry these cases must be circular, and
of considerable size, to give a freer motion ; and the

cases for it should also not be less than an inch in dia-

meter. As many may be disposed on it as it will hold,

as it is indifferent whether they are an odd or an even
number.
To construct this wheel, a case is first to be attached

to the wheel by its middle, at an angle of 45°, and to

insure regularity, it is better that such a number of

grooves as is necessary should be cut in the felly, at the

proper angle. This case being thus applied, a second

must be fastened on the next groove, with its mouth in

the contrary direction, so as to be opposite, and close to

the extremity of the first. Thus all the cases are to be

applied in succession ; so that when the wheel is com-
pleted it presents a zig zag line of rockets surrounding

the felly ; each rocket being at right angles to the next,

and all the mouths and extremities following each other

alternately. The joints must then be primed and at-

tached in the usual manner.
It is evident that the action of this wheel, when

burnt, will be to produce alternately an oblique stream

of fire ascending at an angle of forty-five degrees, and
one descending in the same manner ; while it will, at

the same time, revolve round its axis. But on account

of the resolution of forces, its circular velocity is ojily

the half of what it is in any wheel of which the cases

are parallel to the plane. Hence the effect is rather
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Oull, and requires to be varied by other additions. But

that effect may be improved by causint^- two opposed

cases, one above and one below, to act at the same
time, or else by making two act above, alternately willi

two below. The means of ejecting this by a proper

disposition of the leaders is too obvious to require de-

scription.

The horizontal wheel, Plate CCCCLXXII. Fij?. 19-24.

may also be constructed in another manner, and that,

such as to discharge iis fire at an angle either upwards

or downwards. For either of these purposes the rockets

are all to be laid obliquely as to the wheel, as in the

former case; but in a parallel consecutive manner.

Thus all the vents will look either upwards or downwards,

as the ariisl may choose, and each head and tail are then

to be alternately connected by means of an attached

leader of the req\iisite length. It is evident that the

effect of these will be a succession of streams of fire in

a direction oblique to the revolution of the wheel, but

always either upwards or downwards. These wheels

may also be made both very forcible and far more durable

than a common wheel in one plane. To give them force

it is only necessary to make the angle which they form
with the plane of the wheel very small, such as 10 or

15 degrees instead of 45, by which means the recoil of

the rocket is caused to coincide more nearly with the

plane of revolution.

Thus also they may be made of almost any degree of

durability, because the cases may, in this way, lie close

to each other, so as to form a solid ring round the

wheel. As the weight in this case, however, becomes
considerable, it will not be amiss to give these wheels

an impulse at the commencement. Or, as there is

abundance of materials, they may be lighted on both

sides at once.

The same plan is applicable to vertical wheels, and

with the same effect of producing a far longer duration

than in the common constructions already described.

At the same time the effect is somewhat varied from the

petuliar direction of the issuing stream of fire.

All these horizontal wheels, when fixed, are com-
monly provided with a central white light, or with a

gerbe, or with a succession of these. This is a peculiar

convenience in the horizontal wheel; as the pressure

being downwards on the shoulder of the axis, which
must be properly adapted for this purpose, there is no
danger of disturbing the equilibrium. It may also

carry a Koman candle in the centre, or a nuiTiber of

these or of other fires upon the spokes, and that either

upwards or downwards. Thus also these may be fixed,

in any order of succession as to the fire of the wheel
which the artist pleases ; merely by selecting some par-

ticular case for the leaders to each of them. Thus this

wheel becomes a complicated firework. But as it is

not necessary to treat of it again under that head, par-
ticularly considering the endless variety of which it

admits, we shall barely suggest here, that it may be
varied with good effect even in ten different ways or
mor< , because there is no limit to the number of cases
of different kinds, which the spokes will carry, if the

centres are made very fine and free, nor to the number
of leaders that may be used to fire them m different

ways. To put one instance of miiny, after it has re-

volved simply for a time, it may light a circle of white
lights looking downwards. These may be followed by
a few sparkling fires upwards, to be succeeded by Ro-
man candles, then again by cases of serpents, and, lastly,

by a central gerbe, ending by a bounce, or by a general
explosion of serpents or stars. To say more on this

Vol. XVI.—Pakt I.

subject would be merely to describe what the ingenuity

of the operator will easily suggest.

Of Cumfwujid S/iiral Wheels.

These are formed on the same principle as the pre-
ceding, namely, that of oblique forces. The frame
work for this wheel consists of a long nave, capable ol

carrying two sets of spokes at six inches or a fool dis-

tance, as the artist may desire. Thus there is a double
wheel of fire revolving on one axis. The cases are to

be fixed on these in the oblique manner already dc
sc ibcd, but this wheel admits of two principal variations.

All the cases may be consecutive and parallel on both
wheels, with the fire directed upwards or downwards,
if the artist prefers it; or else they may be reversed,

so that one set of fires shall act obliquely upwards, and
the other obliquely downwards. Care must be taken,

however, that all the recoils may have the same ten-

dency ; and it is plain that the force of such a double

wheel will, with an inclination of 45 degrees for the

rockets, be equal to that of a single horizontal one in

one plane.

Besides this, however, the effect may be varied by

causing the fires of the upper circle to tend dovvnwards,

and those of the lower one upwards. Thus they may
be caused to cross each other, so as to produce a much
better effect than in either of the preceding modes. A
variation may be produced even upon this plan, by
either actually crossing the rockets themselves, so as to

separate their streajiis of fire, or by bringing the two
mouths together from the lower and the higher wheel,

so that two oblique and diverging streams shall appear

to issue from one point. A horizontal wheel may be

added to these to increase the revolving force and vary

the effect; and, as in the former kinds, they may carry

additional fixed fires upon the spokes.

This spiral or compound wheel may further be
doubled ; or the same axis may carry two pairs, each ot

which pairs being approximated in the manner already

described, a very complicated and brilliant intersection

of streams of fire is the consequence. There is no
danger in these contrivances of wanting force, pro-

vided the machinery be well made, as the friction does

not increase in so great a ratio as the powers of re-

coil.

Of Diverging Vertical Wheels.

The construction and nature of this contrivance may
be easily apprehended from the description of the for-

mer. The wheel requires, however, to be differently

made, as far as the felly is concerned. Provision is to

be made for attaching the cases to it, not in the outer

margin, but in the flat side of the felly, and on both
the opposite sides. For this purpose grooves must be
cut in it at all the points where the cases are to be at-

tached, which may be nunieious in proportion to the

relative diameter of the wheel and the lengths of the

cases. These must be made as accurately as possible

at angles with the tangent at those points, which may
vary Iron) 5 to 20 ilegrees, according to the degrees of
divergence which it is desired that the fire should have.

But the angles on one side of the felly must he above
the tangent, and on ihe other below it. Two rases are

then to be attached together, one on each side of the

felly, with their mouths parallel, and as near to each
other as possible, and in the same way the wheel is to

be completf (1 all round. Ii must then be primed, and
regulated by the leaders in such a manner that both
rockets, on opposite sides of the wheel, may burn to-

K k
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gether. That no misapprehension about this may
arise, it is plain that such a wheel, when completed,

will be double, and thai, when looked on, each proxi-

mate pair of cases will cross each other in the middle.

Each extremity of a case on one side will also be attach-

ed to the result of a following one. Thus, on burning,

two circles of fire will be formed, one outside of the

other; but owing to the obli(|uity in the positions of

the cases, these, during the revolution of the wheel,

will form two sets of spiral curves, producing a very

pleasing effect. It is evident that, if the divergence of

the cases was as great as 45 degrees, the force of revo-

lution would be equal to that of a single wheel. But
as the whole angle need not exceed 10 or 20, the power
will be far greater, and the velocity of course more
Considerable than that of any single wheel, whose cases

are tangents to the circle.

Reversed Wheels.

It is easier to manage these horizontally than verti-

cally, but tbey may be made in either way. If the ho-

rizontal construction is to be adopted, a double or tri-

ple wheel, as formerly described, may be taken, either

with two rows of oblique cases, or with these two and

r.n intermediate horizontal one. But to take the sim-

plest case, and suppose any two of whatever nature.

The last case of the wheel must be made so slow, that

its motion may nearly cease before it is burnt out. To
distract the attention of the spectators, then, from the

wheel and its motions, a gerbe, or some other brilliant

case, should be lighted in the centre ; and a little while

before that is expended, a leader should be conducted

from its case to the second wheel, which is to be so con-

structed as to fire in the reverse order.

In the veriical wheel the same effect maybe produced
in the same manner, two sets of cases being applied to

the same felly, Plate CCCCLXXII. Fig. 25. At the

period intended for reversing the motion, a set of lights

may be fired upon the spokes. These will continue to

revolve in circles for a time, gradually lessening in ve-

Jocity as the wheel comes to a state of rest. From one

of these a leader is then conducted to the commence-
ment of the second wheel, the mouths of which have
been placed in an order the reverse of the first, so that

the wheel will commence to move back again as it were
in a contrary order, when the spectators iniap;ine it ex-

pended. This, and all other similar expedients to ex-

cite surprise, have a very good effect in this art; and a

thorough-bied pyrotechnist will not despise any kind of

quackery that may answer his purpose.

To reverse the motions of wheels, however, suddenly,

it is necessary to have two on an axis, as will be de-

scribed hereafter.

Of conical horizontal IVhecls.

These are described by pyrotechnists, and we must
therefore notice ihein, although their cflVcls are not

sufficiently different from others, to render it worth

while to adopt them, unless much variety is wanted,

as may happen in the case of very extensive exhibi-

tions. They may be varied in many ways as- to the

form of their fives, but a brief description of the gene-

ral principle will be enough for the artist in fireworks.

In these, two, three, or four wheels are fixed upon one

vertical axis, but differing in their diameters. Thus there

may be a succession of three or four, forming a cone, or

else the sinallesl may be in the middle, and the largest

above and below, or the reverse. They may also be

provided with oblique cases tending different ways, and
with horizontal ones, or with both ; and it is easy to

see how the effects may be varied. The different wheels
may also be fired together, or in different orders of suc-

cession, on which we need not dwell; and it is easy
to see that their chief differences from the compound
wheels formerly mentioned, will arise from the different

sizes of the circles of fire.

The Extending and Diminishing TVheel.

The effect of this is very good, from the variation in

the size of the circle of fire, and it has the advantage that

it can be made extremely durable. An ordinary framed
wheel being formed in the usual manner, (Fig. 26.) a
strong wire or a hoop must be conducted in a spiral di-

rection from the centre to the circumference; and it is

necessary that a wheel of this nature should be of con-
siderable dimensions. Short cases are required for it,

particularly for the inner turns of the spiral, but the cen-

tre ones may be of the usual length. The cases are then
all attached in regular succession upon the spiral, and
connected in the usual manner. Wlien this is fired, it is

evident that the circle of fire will gradually increase or
diminish as the cases burn in succession from or towards
the centre. But as the force of the fire near the axis is

not sufficient to put a large wheel into motion, it is bet-

ter that they should be fired from the outer end, in which
case the circle will diminish and still preserve a suffi-

cient velocity.

This wheel may be varied to advantage by provid-

ing a circle independent of the spiral. Thus, the large

circle will burn, while the spiral line, being fired from
the centre at the same time, is gradually extending its

circle till they meet. This operation may farther be
reversed in this manner. Let two circles of cases be
provided on the outer margin of the wheel, and two
spirals within; care being taken that there is the same
length of case in the spiral as there is in the circle.

When the first circle of fire is lighted, the outer end
of the spiral may also be fired by the communication
of their mouths, or by a joint leader. When that circle

is expended, the second will be lighted, appearing to

the spectators as a continuation of the same, when the

corner of the second spiral will then be lighted from
the extremity of the first. In this way, during one
half of the wheel, there will appear to be an inner cir-

cle of fire, gradually diminishing ; while, during the

remainder, the same inner circle will appear as gra-

dually to increase.

0/ Comfiound T17ieels.

There are various methods of compounding wheels,

and they are all so easy in the execution, and so bril-

liant in the effects, that they well deserve the attention

of pyrotechnists. They are, however, almost solely

limited to veriical movements; as in the horizontal

ones the effects are lost to the eye. We shall describe

a few of the most striking, aiding the descriptions by

proper figures, which will be found in the plates, as to

describe the whole is unnecessary, since they admit of

endless variety.

Concentric, Direct., and Reverse lllieels.

There are two modes of performing this, and they

also admit of some subordinate varieties. Two sets of

cases may be applied on two circles, one within the

Other on the same spokes. In such a contrivance, both
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wheels may act at once, and fov the whole time, or

one may commence when the other is partly exploded.

The artist will, of course, easily contrive to regulate

the time; the great object being that they may both

end together, however they may begin. The outer

wheel (Fig. 27,) for this purpose ought to be of consider-

able size, that the fires may not be too close. The inner

may also differ in composition from the outer. Thus, if

it carries a blue light, while the other is a brilliant com-

position, there will be two circles of different fires ;

and as the blue fire is far slower than the sparkling

one, they may both be managed to burn togctlicr from

the beginning to the end. Otherwise it may be so

managed by laying a leader from any part of the outer

circle to the inner one, that this latter shall not com-

mence till some time after the first. It is equally plain

that where there is room enough, more circles than two

may be adopted, while the fires of all the three or four,

and the times of their commencement may also be

made to vary. Thus, to put an example, suppose an

outer circle of twelve cases, and three inner ones in

succession, of nine, six, and three cases, of the same

length and of the same composition. A leader is to be

conducted from the third case of the outer circle to the

beginning of the second ; another from the third case

of that to the beginning of the third circle; and the

last from the third case of this one to the beginning of

the last circle. Thus, the wheel which commences
with one circle of fire, will become double, and at

length triple, and quadruple, all in concentric order,

and all terminating at the same time. A light may
also be attached outside the spindle of such a wheel,

which may be properly fitted to receive one without

difficulty ; thus forming a bright spot on the centre of

all these fires.

But concentric wheels may also be made to produce

a different effect by giving a different velocity to the

two or more circles. This is done by having two dis-

tinct wheels of different sizes, on one spindle, working
independently of each other. By means of a stronger

composition, or by boring, the inner wheel may be

made to revolve more rapidly than the outer one, to

which, from its size, it has also a natural tendency.

The sam.e may be done for more wheels, it being only

necessary that each should be separated from the other

by proper buttons, placed in the spindles between

them. If small wheels only are used, this effect is

easily produced in a very simple manner, by attaching

a common pin-wheel on the top of the spindle of the

larger one.

It is by this last method that concentric reversed

wheels are produced ; and the effect of these is even

more remarkable than that of the former. It is unne-
cessary to give directions for making such wheels, as

it must be sufRciently obvious ; it being only requir-

ed that the mouths of the cases may look in oppo-
site diicctions. But a large kind, of which the effect

is very peculiar, may be made by placing four cases

on as many long arms, without any wheel ; connecting
them by proper leaders. Two of these, of the same
size, being placed in reverse order, one before the other

in the same spindle, when they are fired they do not

produce circles, from their great length and slowness

of motion. Instead of this, two curved lines of fire

appear to meet and separate alternately, something
like a pair of forceps, causing a very singular appear-

ance, which the spectators, unaware of the contrivance,

are puzzled to account for. The effects of all other

opposing motions, whether in large or small circles

more or less numerous and concentric, are easily under-

stood.

Of Ornamental Wheels.

There are many ways of managing the ornaments
in these, but we shall content ourselves with pointitig

out two or three of the most remarkable, as the artist

has it in iiis power to muhiiily them in various ways.

The most universally applicable method is that of at-

taching white or blue lights to the spokes, Fig. 28 ; and
these, if made sufficiently numerous, may be caused to

perform concentric circles of fire. A light of the same
kind may also be placed on the spindle, so as to form
a luminous centre, which has always a good effect.

Similar lights may be placed outside of the wheel, by

prolonging the spokes and fastening one on each ; by

using enough of which, a circle of blue fire may be

made outside of the principal circle. Or else a gerbe

may be placed in the centre, to take fire with the last

case. Thus also serpents or stars may be fired from
wheels, by attaching proper cases to the spokes, and
lighting them by means of leaders set off from any part

of the wheel where it is wished that they should take

fire. Crackers and maroons may easily be disposed in

the same manner; taking care that they are so loosely

attached as to be able to disengage themselves on ex-

ploding, without injuring the wheel or interfering with

its motion.

Of United Circles or IVhceh.

The effects of these are also very entertaining, as they

may be disposed in various ornamental foims. But
the wheels must be so small that the circles of fire

may be complete. On a very small scale, these objects

are easily accomplished by means of pin-wheels, or of

simple case-wheels; (Fig. 29, 30 ;) but, if intended to be

larger, wheels of the ordinary construction with conse-

cutive cases must be adopted. We may suppose these

to be united in the form of a triangle, or four in that of

a square, or any number in a straight line. It is only

necessary to compute the diameter of the circle of fire,

and to choose the places for the spindles accordingly,

as it is wished that the circles should intersect each

other, or merely come into contact. Thus, for exam-
ple, four circles may slightly intersect each other, so

as to produce a true lover's knot, or they may be dis-

posed of round a central one, so as to form a 'ow; or

they may be approximated but independent. In the

same way a chain may be produced, by disposing a

number of wheels in a straight line, so that all the

circles of fire may just touch. With a little more
trouble, a number of wheels may be so disposed that

the circumferences of all of them may meet in a point

which is the centre of another; producing that effect

which is so easily represented on paper, by describing

circles from various points in the circumference of

another.

But not to prolong too much a description of the

endless ways in which these may be combined, we
shyll only mention one more method of producing a

brilliant effect in this way. A large circle l>eiiig form-

ed by a single wheel, a number may be placed round

its circumference, so that each may touch each oilier,

and the larger circle also. Thus a figure somewhat like

that of a sun-flower may be produced ; and to increase

its brilliancy and effect, a white light may be placed in

the centre of the larger circle.

Kk2
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Of Comjiound Wheels.

These liave a very pleasing effect, and may be varied

in many different ways. The general principle on which

all the effect depends, is that each additional wheel

should he carried along by the motion of the principal

one, independently of its own proper motion. Thus it

describes a complicated path, like a running flourish ;

or similar to tliat which the moon makes round the sun,

as we formerly mentioned. For all contrivances oi'

this nature, the smaller wheels should he very much
less than the principal one. Hence pin-wheels answer

very well, except for very large works, when triangular

ones may be adopted.

According to the methods in which these are ar-

ranged with respect to the principal one, will the ef-

fects vary ; and, compared to tlie little contrivance

that is required to produce them, tbey are very strik-

ing. Thus let a common hexagonal wheel (Fig. 31,

32,33,) have as many smaller ones fixed on its spokes in-

wardly as will be sufficient to last the same length of

time, then the principal circle will be attended by one

of these flourishing movements in an inner circle. If

they are fixed on the spokes prolonged beyond the cir-

cumference, the same flourishing line will be outside of

the principal circle. Otherwise, which is still more
beautiful in the performance, the small wheels may be

placed between two concentric plain wheels, when
ihere will be two circles of fire with an intermediate

flourish, which may also be much improved by adding

a light in the centre. In addition to this, a second

flourish may be also added outside, which is nearly as

great a degree of complication as this kind of wheel will

bear.

The same method is to be followed for all these,

with the requisite variations for the leaders and other

connections. We shall suppose the simplest case of

one flourish within the principal circle, as ihe method

of arranging this, will serve for the explanation of the

whole. If there are six cases in the outer wheel,

and the diameter of it is two feet, then the diameters

of the smaller wheels will be from four to six inches.

Three of these will be required ; and of whatever

shape they are made, each of them must be equal in

the lime of burning to two cases of the outer wheel.

They must then be fastened in opposite spokes, so as to

preserve the proper balance of the wheel, by means of

spindles in the usual way. For firing, a leader must

ioin the commencement of the principal wheel with one

of the small ones; a second leader must join the begin-

ning of the third case with the next; and a third leader

is required to join the fifth case with the last. Thus one

of the small wheels will burn with each two cases of

the large one, and the effect will be continued during the

whole lime of the revolution, so that the whole will ex-

pire together.

Balloon JVheels.

This is one of the fireworks mentioned in the books

on pyrotechny ; but it is scarcely worth describings after

the remarks formerly made on the methods of varying

llic effects of horizontal wheels. The name is not very

appropriate. It is a common horizontal wheel, with

horizontal cases revolving in the usual manner. On
each spoke near the end of each case is placed a pot of

serpents or of stars, or of both aliernalely. These com-
municate by means of a leader with the end of each

case, so that whenever a new one is lighted, a dis-

charge of serpents or stars takes place. The same
expedient may be applied to a vertical wheel, but in

this, stars are not admissible, on account of their dan-

ger, as they would be thrown forwards among the

spectators. Small serpents may safely be used, as ihey

do not fly forwards, and are therefore not likely to oc-

casion accidents in this way, more than in the horizontal

wheel.

Star Wheels.

These may be used either horizontally or vertically;

but in the two kinds the stars require to be dificrenily

disposed. We shall give a direction for each. If the

wheel is to be horizontal, the best method of dispersing

the stars is to fix as many Roman candles in the centre

of the wheel as there are cases in its circumference.

This we formerly alluded to in speaking of horizontal

wheels. These must be in a vertical position, so as to

throw their stars upwards, and they musi be calculated

as nearly as possible, so that one may last as long

as one of the wheel cases. To prepare this firework

for firing, a leader must be conducted from the com-
mencement of each case, to the top of each Roman
candle in succession ; so that a constant discharge of

stars, together with a central fountain of fire, will

continue as long as the wheel lasts. The Roman can-

dles may also be disposed in such a manner as to

throw the stars downwards, instead of upwards, or al-

ternately upwards and downwards, or both ways at the

same time, all of which produce fireworks of different

appearances.

In using stars with vertical wheels, (Fig. 34, 35,) a dif-

ferent disposition of the Roman candles is required.

They must be fastened on the spoi^es of the wheel, with

their mouths looking outwards ; and the leaders must
be placed in the same manner, so that one Roman
candle may fire with each fresh case. The stars will

thus be projected sidewise, without any chance of in-

jury to the spectators, who are always in the front on

those occasions ; and as they receive two motions,

one from the wheel and the other from their own pro-

jectile force, they form very pleasing curves in the air,

adding much to the beauty of the effect, while they

also seem as if they were projected from the mouths of

the wheel itself.

If it is wished tliat a vertical wheel should throw

up stars in a vertical direction, a separate firework is

required for this purpose. This must consist of as

many Roman candles as will last out the time of the

wheel, and they must be fixed behind the wheel on

the same part which carries the axle. But if it is

wished that stars alone should be seen, without any ver-

tical fire, so that the wheel it-elf may appear to ihrow

up the stars, they must only have a very slow compo-

sition, which gives little fire, such as that used for port-

fires, which will be found in its proper place. The
orifices may be also concealed behind a board, so that

nothing but the stars will be seen. As many of them

must be connected alternately by the head and tail as

will last out the time of the wheel, and the same leader

will serve to fire both. It is proper that all wheels and

fireworks of this kind should end with a report, or with

a general explosion of stars.

Of the Alternating Wheels.

The effect of this is entertaining, nor is the construc-

tion difficult. In burning, a large and a small wheel
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are seen alternately, and in concentric order. This

firework is required particnlarly for illu ninaling a spe-

cies of transparent star, which will he described here-

after; and to aid the understanding in its construction,

a plate of it is given.

It may be made of any form or number of cases, but

it is necessary that both the wheels should be attached

to one frame, and work on a common centre, as the

leaders could not otherwise be made to communicate.

Both the wheels should also be of the same duration.

This may be managed either by making the composi-

tion of the inner one twice as slow as that of the outer,

or else by doubling the same cases in the inner. Thus,

if the outer wheel consists of six cases in hexagon or-

der, the inner may have the same number disposed in

a double triangle. In uniting the leaders, care must

be taken that the tendencies of both wheels are pre-

served in the same direction ; and that we may render

the disposition of these more intelligible, we have

chosen a simple form on which to represent it.

Of Combinations of Fixed Cases.

The forms into which these may be considered are

almost endless, and there is indeed scarcely any limit

to them but the expense. We shall only here describe

a few of the most practicable, as from these the artist

may easily extend them to any number he thinks pro-

per by variously combming them. We have also given

figures of these, which will save a good many words in

the description.

The general rules are alike applicable to all. For

some, such as all the fires which contain iron, the cases

must be choked, as they must be considered as gerbes;

and these compositions must be varied with iron-fire,

and with common charcoal fire. They must also be

provided of two or three different lengths, and also of

different sizes, for the sake of varying the effects. Be-

sides these sparkling cases, there must be ready a num-
ber of cases, of difl'erent sizes also, of white and blue

lights, together with crackers, stars, serpents, and Ro-

man candles. With these at hand, the artist will be

able, in a very short time, to make up all the different

forms that he may fancy, instead of being rhfrked in

his operations for want of materials. We need scarce-

ly say that various shaped frames will also be required ;

but as all these are immoveable, there is no difficulty in

their construction.

These combinations are generally made out of large

cases, seldom being formed out of such as are less than

an inch in diameter; as, when upon a small scale, their

effects are not sufficiently distinct. Such cases are also

often required to be of an unusual length ; but as it is

not, convenient to drive them longer than eighteen

inches, if more is wanted, it is better to join two to-

gether in the same manner as the cases of pin-wheels

are united. But as such very long cases will not burn

out well when the orifice becomes too distant from the

fire, the paper case must be made so thin that it will

burn down ; or, what is better, a part of it may be un-

rolled after driving. It is chiefly where a white light

is wanted to burn for a great length of time, that this

precaution is required.

It seldom or never happens that these combinations

are used alone. They are sometimes the termination of

some other simpler display, or else they form part of

some general system of mutations. In all cases, they

must be provided with a general leader for the purpose

of setting them on fire, independently of the particular

ones which, by firing all the cases in their proper or-

der, are to produce the intended figure in fire. If they

are to follow after wheels, as these cannot communi-
cate liirht to any thing, that leader must be in the

power of the operator; otherwise it is fastened to the

end of the firework, of whatever nature, which it is in-

tended to follow. But the greatest care must be taken

in the adaptation anti protection of these, that they may
not fail to communicate, and that at the proper lime,

they may not take fire accidentally from the sparks

which may be flying about, and that, when they do fire,

they may not burst in such a manner as to derange
themselves, or any thing about them.

Geometrical Figures.

The chief of these are crosses, triangles, squares,

hexagons, and octagons; beyond which the figures ap-

proach too near the circle to produce a distinct effect.

(Plate CCCCLXXIII. Fig. 1-5.)

In the cross, the four cases are disposed with their

mouths outwards; and the effect of this firework is

much improved, by placing a bright light or a small

wheel in the centre. Or else four lights may be at-

tached upon the cases, so that the same case may ap-

pear to be throwing out both the sparks and the light.

In many fireworks, this is a deception which may be

used with very good effect.

The triangle, square, &c, all act on the same prin-

ciple, so that the same rules will serve for the whole.

Wherever there is an angle, two cases meet at that

point, so that their fires cross outwardly, these produc-

ing a variety of regular and pleasing figures. Thus
in the square, for example, Ihcy form four external

right angles; in the hexagon, six triangles.

All these admit of various additions, from the intro-

duction of wheels or of while lights, or of smaller cases

of sparkling fire; some examples of which will be seen

in our figtues. We shall content ourselves witli here

describing one or two varieties, as specimens from which

the artist may easily learn to contrive many more.

A hexagon may have a blue light fixed on each an-

gle where the cases meet, and another in the centre.

Or instead of the light in the centre, it may have a

small wheel. Wheels for this purpose are convenient-

ly made of simpler cases when the figure is single, as

ihey may easily be measured for the same duration as

the figure in which they are placed. Thus as the

whole hexagon can only burn as long as one ot its cases,

a wheel that is formed of two cases crossing each other

as in the table rocket, each of which burns at both

ends, and the two in succession, will last exactly as

long as the geometrical figure in which it lies.

Instead of this arrangement, six smaller cases may
be placed within the centre of the hexagon, with tlicir

fires directed outwards in form of a star For this pur-

pose the mouths must be placed together, that all the

fires may appear to proceed from the same point, or a

light may be placed on this point besides. Or else the

cases may be fixed to the circumference of the frame

that carries the hexagon, so that their fires may be di-

rected inwards. The same principles may be appliea

to all the other figures."and with the effect of producing

different varieties of form; as may easily be imagined

without the necessity of any further description.

T/ie Ostric/i Fealhcr.

This is a very pleasing form of sparkling fires, and

is generally used for terminating complicated fireworks
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that have a pyramidal form. It is also used to imitate

the Prince of Wales's crest. When this latter effect is

to be produced, it must be attached behind a transpa-

rency properly painted to iniilatc the coronet and the

inscription, and this must be strongly illuminated with

blue lights placed behind it. (Plate CCCCLXXIII. Fig.

6.) Care must be taken that the mouths of the cases

may be so placed, as that the feathers may spring from
the proper point, and at a right distance from each other.

They must also be inclined forward fiom the perpendi-

cular, that the fires may turn over at the top of their

ascent towards the spectators. Three cases produce the

three feathers, and these must be of brilliant fire, and of

considerable size. But the feather may be made richer

and fuller, by placing in it three or four of a smaller size.

If also it is desired that it should be very durable, it may
be made to last for double the time, or even much more,

by placing a succession of similar cases behind each

other, and so managing the leaders as to light one set

when the other expires. The same rule may also be
applied to all other fixed figures of whatever nature ;

which is often of great use, as they may be required to

keep time with other fireworks of longer duration.

The ostrich feather may also be used without the co-

ronet; in which case it may be provided with a small

wheel, or a bright light at the point where the feathers

spring.

The Tree.

This is the name generally applied to all those com-
binations of fireworks which throw out fires from each
side of a perpendicular; and there are different ways
of disposing the cases for this purpose. The simplest

method is to dispose the cases upon a perpendicular

post, (Fig. 7.) in a parallel manner on both sides, so that

when placed they may resemble the feathers upon an

arrow. The angle with the perpendicular may be about

30 degrees, so that the fires will diverge at 60, but the

artist may vary that angle according to his pleasure.

The perpendicular should also be terminated by as

many cases as will render the whole figure uniform at

the top when burning.

This disposition may be agreeably varied in two ways

or more. Thus, instead of fastening the cases on a

straight post in a parallel manner, and having all the

movilhs at the same distances crosswise from the top to

the bottom, they may be placed upon two posts inclined

at a small angle, so as to make an acute triangle. Or
else this position may be reversed, (Fig. 9.) and the

broadest side of the triangle may be upwards, so that

the tree will appear to spread at the top. In this latter

way also, the cases below may be more widely apart

than those above ; and as the interval at the top must
also be filled with cases, the tree will appear fuller or

more bushy above than below.

In the next place, the cases, instead of being placed at

equal distances upon the perpendicular, may be arranged

in pairs, (Fig. !3.) so that each alternate interval may be

twice as wide as the next. Or else the direction of the

fireworks may be entirely reversed, so as to throw their

fires downwards instead of upwards; or they may be

placed horizontally. They may still further be varied,

(Fig 10.) by causing a certain number to play upwards,

and the remainder downwards, the middle one on each
side being horizontal; and this contrivance may also be

further varied in two ways, that is, by causing the bottom
division to play downwards, and the top one upwards, or

the reverse. (Fig- 12.) Although in description these do

not seem to differ much, the effects are very dissimilar.

It is also a great advantage that so many varieties of
form, where variety is so much wanted, can be attained

with so little trouble.

The last method of disposing this kind of fire which we
shall notice, is where the fires of two cases cross, or start

from one point. The cases for this purpose are arrang-
ed like the teeth of a saw on each side of the perpendi-
cular, and so that every two neighbouring mouths are

together, the effect of which is easily understood. (Fig.

8, 11.)

All these varieties of the tree may be modified in

various ways, by the addition of blue lights, or of small
wheels, or of pointed stars; but it is scarcely necessary,

after the preceding remarks, to give directions about
matters so obvious.

Pointed Stars.

As this is one of the combinations of fixed cases,

which is perpetually wanted in compound fireworks, it

must now be described. It is necessary, to insure re-

gularity in these, that they should be made in proper
patterns, or stands of wood or metal, all regularly cut
to one size and disposition of angles. The reason for

this care is, that it is generally necessary that a great
number should burn together, and when they are not
equal the effect is unpleasant. The cases for them may-

be from an inch and a half to two inches in length, and
from a quarter of an inch to three-eighths in diameter,

and they must all be driven with the greatest care, so

as to burn exactly the same length of time. The com-
position may be white or blue, and will be found in

the table. The wooden frame in which they are to be
fastened, must have grooves for their reception, and may
be furnished with five or six of these, exactly geome-
trical. The five-pointed star is most commonly used;
but that with six points is rather more ornamental.

There must be a hole in the frame, to admit of the star

being nailed to any place where it may be required

;

and the artist should always be provided with a great

number of them ready made, as they are always wanted,

and will keep for ever. The common leader of the

whole is fixed round them leady for use, having one
loobc end by which it may be fastened to any general

leader; and in fixing the cases upon the frame, care

must be taken that tlieir mouths are sufficiently near to

each other to produce the effect of a star in burning.

Where small stars only are required, they may be
made with single cases. The case for this purpose
must be from an inch upwards in diameter, and of si-

milar lengths ; and upon it must be marked by a com-
pass at proper distances the requisite number of points,

whether five or six. As many holes must then be
bored into the composition, and a leader so disposed as

to light the whole at once. These cases should be very

thick, to prevent the holes from enlarging during the

burning, which would spoil the effect, and if the paper
be well soaked in aium water, and the paste made with
alum, it will stand any fire without enlarging the ori-

fice.

0/ Suns and Stars.

These may be formed in a great variety of ways, so

that we must be content with describing and repre-

senting a fevv only of the most remarkable. The frame
work necessary for these must consist of wheels, hav-

ing concentric hoops upon the spokes, for the greater

facility of attaching the cases.
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A simple star is easily proiluccd by six or more cases

radiating from a centre. If the mouths of these arc

phiced outwards, the centre must be filled liy means of

a wheel, or some other object, ( Plate CCCCLXX 1 1 1. Fig.

14 ;) but if it is required that the stai- should be complete

without addition, the mouths of the cases must be in-

wards, taking care at the same time that all the fires may
spring clear of each other. A better star may be formed,

(Fig 15,) by placing six blue lights in short cases alter-

nately, with as many brilliant ones in long cases, so that

they may form two stars together, of different colours

and of different diameters. This may be further varied

by the intrciduction of a central light.

Stars more complicated may be made in many difi'er-

ent ways. Thus twelve large cases, or more, may be

placed on the circle, so as to look outwards, (Fig. 16,)

while the same number, or six, of a much smaller size,

may be placed on the Sume circle, either alternately, or

at the same points, with their mouths fixed on the cir-

cumference, and looking inwards. Thus on firing, a

double star will be foi nied, one in the centre of the

other. Or else the mouths of the central or inner star

may also be collected in the centre, so as to throw their

fires outwards in the intervals of the larger star.

When this arrangement becomes more extensive, it

forms what is called a sun. To construct this, twelve

or twenty, or more cases, are fixed like rays out-

wards, so as to occupy the circumference of a large

wheel. (Fig. 17.) On an inner circle, and in the inter-

vals of the first, are fixed the same number of cases of

a smaller size ; and if the artist thinks proper, a third

circle may be arranged in the same manner, either of

the same fires or of some other kind. If all these are

fired at once, an immense blaze of circular fire is pro-

duced. But as in all such fireworks, it is better to

begin gently and to end with more brilliancy, the lead-

ers may be so managed that the three circles shall

light only in succession ; the cases being so timed as

to duration, that they may at any rate end together,

Lowever they may begin.

Such is a simple brilliant sun ; but it admits of being

varied in many ways, by the introduction of white and
blue lights. Supposing a sun of large diameter, con-

structed of one circle of brilliant fire, concentric circles

of small lights, to the amount of two or three, may be
placed upon the inner hoops of the frame, and the centre

may at the same time be occupied by a large light, or

by a pointed star, or by a small wheel.

Otherwise the small lights may be disposed upon the

spokes of the frame, in radiating lines, the centre being
occupied in a similar manner.
A very beautiful figure of this kind is made in a dif-

ferent way. For this purpose, twelve or more spokes
of the frame must be prolonged to the distance of tvvo

or three, or more feet from the centre, in which a sin-

gle light or a wheel, or a pointed star, may also be
placed. (Fig. 18.) These are to be covered at three or
four inches apart, with small blue lights, so as to form
long radii diverging from the centre. Intermediate-
ly between these are to be placed cases of brilliant

fire, with their mouths so situated as to form a circle

considerably within the extremity of the rays of light,

so that on firing, a ray of spots, and one of brilliant

fire, may be placed alternately. It is easy to see that

this kind of complicated sun may be varied in many
other ways, but it is unnecessary to describe any more
of them, as any artist may vary them without end,
since there is no limit to this kind of fireworks but the
expense.

Suns of this kind are sometimes used with trans-

parcncies, representing the face of the sun. But the
effect of these is vulgar and bad, as the paintings must
necessarily be in a barbarous taste ; so that they are far
better avoided.

Cascades,

These are commonly used to terminate other fire-
works in complicated arrangements, as, from the im-
mense quantity of fire which they display, it is not easy
to introduce any thing alter them with effect. The
frame for this purpose, (Fig. 19,) may be made of a pyra-
midal form, with cross bars for the attachment of the
fireworks, and with as many tiers of these as the artist
may choose. They are then to be disposed in succes-
sive rows, and in alternating order, wuh their mouths
downwards.

But the effect of a cascade is much better represent-
ed by a somewhat more complicated construction. The.
frame for this purpose, (Fig. 20,) must be so formed, that
every tier for the attachment of the cases may form a
curve outwards, so that the whole becomes part of a
cone. In this case the rockets are also fastened upon
the tiers, in such a manner as to be parallel to the
sides of the cone, so as even to be furthei projected
outwards towards the spectators. Thus the whole mass
of fire assumes a more round and solid form ; and as
the sparks descend they also form curves, so as to pro-
duce a much richer effect. It is also not unusual to
terminate such a cascade by the addition of a gerbe, or
an ostrich feather at the top. If any lights are intro-
duced into it, its character as a cascade is destroyed, as
it is indeed in a great measure by the addition last

named.

Fountains.

The common gerbe makes a fountain on the small
scale, but when a greater display is wanted, it must be
produced by compounding many cases together. For
this purpose aframe of wood must be provided, (Fig. 21,)
in the form of a hollow cone, with hoops for the attach-
ment of the eases. The angle of this cone may vary
from 60 degrees upwards, according as it is wished
that the fire should spread more or less. The cases
may then be disposed either inside or outside of it with
their mouths at equal distances, so as to throw, when
fired, an equal shower of fire all round. A finish should
be given to this fountain in the centre, by means of a
large blue or white light.

If such a cone were caused to fire downwards, in-
stead of upwards, it would form a cascade somewhat
different from that first described ; or else two cones
may be placed together in opposite directions. Such
a fire as this requires, however, to be elevated very
high, that its full effect may be displayed ; so that it is

only adapted to the centres of great displays, where it

may succeed in a piece of architecture, toother fires of
a more moderate effect.

The Yeiu Tree.

We use this name, and describe this firework, be-
cause it is mentioned in all the books on this subject.

It is extremely simple to construct, (Fig. 22,) norib there
any thing very particular in its cHect. It consists mere-
ly of a number of cases or gerbes, arranged in succes-
sive stages; and in an alternate order, in the form of a
pyramid, and the effect of it is easily understood. It

admits of being varied with advantage, by placing rows
of single lights along the supports of the cases, or fcy

adding a pointed star to the bottom of each case.



26-A PYROTECHNY,

The I'a!m and the Cy/iteis Tree.

This is a very picasiiitj \m^ of arranp;lng cases of

'jriliiam fire, pariiculaily on a Kukc scale. For ihis

purpose, the Iranie must be regularly constructed with

a support for each case, as the artist must not trust to

his eye lor arranging; theui, when the beauty of the ef-

fect depends upon the accuracy of the angles at which

they are placed. Nineteen cases will form a regular

liguve of this knd, in the following' manner : Let the

perpendicular part of the frame work, (Fig. 23 ) be divid-

ed into nine equal parts, at any distances which the ar-

tist may think proper, and which may be conveniently a

loo', if the cases are to be a fool long. At the lowest

point is to be fixed a horizontal bar, capable of support-

ing a case on each side. At the next point above, the

bar must form an angle of ten degrees with the horizon,

the following one twenty, the next thirty, and so on to

the top ; and the same is to be done on the opposite

bide of the perpendic\ilar. When the cases are attached

to these, there are of course nine on each side, exactly

corresponding in their angles, together wilh one at the

top ; and when it is fired, all these form curves succes-

sively radiating towards the ground. The artist may,
if he pleases, crowd the cases more towards the top

than the bottom ; but this must be done in a regularly

diminishing manner, by a proper arrangement of the

frame work, which is too easily understood to require

description.

The effect of this firework may be varied by placing

the cases on each side of two posts, inclined in such a

manner that they may diverge at the bottom, taking

care that the same angles with the perpendicular be

nevertheless preserved. In both ways liglits, either

single or in the form of stars, may be introduced along

the perpendicular, or at the bottom.

This tree may also be doubled, in which case, like

the double cascade, it must be exhibited at a consider

able elevation. For this purpose, the same operations

are repeated below the horizontal cases as above, as may
easily be understood Further, it is varied by making
the upper cases, (Fig. 24,) at wide angles upwards, and
the lower in small oncj successively diminishing and
looking downwards, when it is properly the palm tree.

Checkered Fires.

These have also a very brilliant effect, and that in

proportion to their numbers and complication.

To produce a simple checkered fire, two perpendi-
cular posts may be placed at a proper distance, such as

three or four feet, for one foot cases, and on these are

to be placed as many cases as the artist may choose, in

angles of from 40 to 60 degrees, with their mouth open-
ed, and upwards. Thus, when lighted, the fires inter-

sect each other so as to produce a network, the nature
of which may be varied by altering the angles of the

cases, or by placing them at greater or less distances

from each other. This is also called a double tree

A reticulating fire may also be produced in a differ-

ent manner, by placing a number of cases in a radiating

form upwards, on a horizontal bar, and opposing them
to the same number radiating downwards from a bar
above.

Such fires as this admit of being multiplied with
great effect Thus, instead of two perpendicular or
two horizontal bars, there may be four or more, and
thus an immense mass of net work may be produced.

But, in these attempts, care must be taken that all the
bars are at a siifficieni distance, to prevent the several
fires from confusing each other. This is a point which
the arlist must reguhi'e according to his cases ; it being
easy, by burning one, to ascertain precisely how far it

throws its strcant of fii e.

We need not here add any thing respecting the man-
ner in which all these fireworks may be varied by the
addition of lights or stars, as it would be merely to re-

peat what has been said before on that subject. Neither
need we do more than barely suggest, that by a proper
disposilion of cases, any of these may be caused to

throw up stars or serpents at any period that the artist

may choose.

But we may as well suggest that a good way of ter-

minating all these fireworks is by discharges of sky
rockets, which, for this purpose, may easily be secured
out of danger behind a proper board, and so as lo com-
municate by means of leaders with the last portion of
the fixed work Sky rockets may also appear to be
thrown up by these at any time For thai purpose, it

is best to have a case of some slow fire, like a portfire,

which gives little light, and the burnitig of which is

accurately known. Proper holes being then made in

it, at regulated distances, with a leader to each rocket,

they can be discharged in succession at any interval

which the operator pleases, and without the least diffi-

culty. It is only necessary lo take caie that, while
the leaders are so well secured to the mouths of the

rockets as to prevent the entrance of any accidental

fire, these may at the same time be so weak as to be

easily detached by the blast of the rocket, so as not to

impede its ascent.

0/ Comfilicated Fireworks.

To attempt to describe even a very small part of

what may be effected by complicating difft-rent kinds of

fireworks, would in itself require a volume, both of de-
scriptions and plates; as, without the latt^-r, no words
could render them intelligible. We shall therefore li-

mit ourselves to a few, which, either from their being

in common use, or from their beauty, or from their

suggeslmg hints for the construction of others, may
appear most deserving of description We must also

confine ourselves to the simpler complications ; because,

as these may again be combined without end, there

would be no limits to such a treatise. It is an art in

which no one will succeed ivell on a great scale who
has not some invention and taste of his own ; and there-

fore minute and numerous directions would be uearly

as superfluous to one class of readers as they would be

useless to another

The general rules for all complications of this nature

are the following : An agreeable general outline, in

the form of the fire, should always be studied ; as a

great deal more than is supposed by vulgar artists de-

pends on picturesque beauty in these cases. AH pyra-

midal or angular shapes are therefore preferable to pa-

rallel or square ones, which generally look heavy. Cir-

cles and ellipses exceed all other forms in beauty ; but

the latter has been very much neglected by pyrotech-

nists, who are too apt to proceed according to old rou-

tines. No firework of this kind should theiefore be con-

structed without previously making a drawing of it

;

as also of its effects, which, for greater security, should

be done in colours, so as to resemble the imended
fire as nearly as possible in its colours, as well as in its

form.



PYROTECHNY. 265

The next thing to be recollected is, tliat there should

be no dullness in the execution, as the essence of all

fireworks depends upon their liveliness. If any thing

dull appears prudent, which it may sometimes be, for

the purpose of being followed by something brilliant,

and thus exciting surprise, it should be of short dura-

tion, that the spectators may not attribute to a failure

what is the result of a design. It is a necessary rule

also, that a firework of this kind should commence in

a tranquil manner, that it should go on increasing in

splendour and force, and that it should terminate as

suddenly as possible at the height of its strength. It

is always very unpleasant to see ihcm expire gradually.

Hence it is useful to be provided at the termination

•wilh reports, or stars, or explosions of serpents, that

the attention may be taken off fiom the principal work,

which, with all the care that the artist can bestow, will

not always burn out alike. But all draggling of solitary

cases at the end, ought as far as possible, to be avoided,

and, for this purpose, the artist must attend to the direc-

tions formerly given about time.

Lastly, the greatest care must be taken with respect

to ihe management and disposition of the leaders, the

freedom of all parts where motion is required, and the

general steadiness and accuracy oi all the former works.

Offixed Illuminations.

These are all performed l)y means of small speckles
or lights and stars, and iheir forms are endless. We
have given figures of a few of the simplest and most
beautiful, which will render any description almost un-
necessary. Plate CCCCLXXIV. Figs. 1—8.

Rayb of spots, or concentric circles, have always a

very beautiful effect; but they are much improved by
combination with some other fires, or by being united to

some other forms in an architectural arrangement
The imitation of a branched candlestick, (Fig. 9,) forms

a firework that may be burnt by itself, as its shape is

very ornamental. The stem or foot should be a double
row of lights, with one or two additional ones trans-

versely where wanted, to mark the places of the mould-
ings. Each branch requires a single row only, and they

should terminate by a small gerbe on each, taking care

that it is not too powerful. Or else, in place of the

gerbe, a large light may be used, of a different colour.

Thus the chandelier may be drawn in blue lights, and a

while one may be placed for the lamp upon each branch.

This firework may sometimes be particularly in request,

from its allusion to free-masonry.

An angular star, resembling those worn in orders of

kni}!;hthood, is also easily made, merely by placing

lights on a frame, conslrucled from an appropriate draw-
ing; and such stars may also be useful on particular

occasions, from their allusions to dignities of various
kinils. Their forms may easily be varied, so as to re-

present the stars of any particular order.

A very elegant firework may be made in imitation

of a palm-tree, by means of illumination lights combin-
ed wilh small cases of brilliant fire. From the top of
the trunk, which is lighted by a double row of rsses,

the branches must spread out on each side in curves,

as represented in the plate; and en each of these must
be placed a single row of lights, each branch terminat-

ing by a single case of brilliant sparks. A small wheel
may also be placed at the point where the branches
spring; and it will be better if these, and the cases at

the end, are not lighted till the illumination has burnt
for some time.

Very beautiful combinations may be made by means
Vol. XVI.—Part I.

of single lights and pointed slai3. A few of these must
here suffice. A single star may be placed in the mid-
dle, and surrounded by one or more circles of spots,
and such a firework as this may be executed on a very
small scale. Or else numerous pointed stars may be
disposed in a circle on the outside of rays of spots, or
on the outside of circles; or, lastly, a circle of stars may
surround a wheel.

Architectural forms are also made in this manner
These are applicable on a small scale; but on the large
they are absolutely necessary, as it is only in this man-
ner that the design of a larg:e building can effectually be
given. A few examples will he sufficient to show how
much more complicated specimens may be managed.
But it is important that correct drawings should first be
made and transferred to the frames, and that fastenings,
should be previously placed on every point where a light

is to be fixed. In cases like tins, correctness of general
design is most important ; while it is no less so that all

the lights should be correctly placed as to their posi-

tions and relative distances. The least error, in these
respects, is very offensive to the eye.

If an arch is to be represented, which is a very com-
mon case in exhibitions, the whole line should be
strongly defined by numerous lights, (Fig. 10,) and,
generally, this should be done by a double row. If it is

a Gothic arch, three or four rows may be required, for

the purpose of representing the numerous parallel lines

of this class of architecture. Wherever basements, or
horizontal mouldings, or entablatures are required, these

must be defined by horizontal rows. In Doric architec-

ture, it is also easy to represent the triglyphs in the
same manner; but such things as this are never wanted,
except on a very large scale.

In a series of arches, or an arcade, the spandrils may
also be marked by a pointed star, (Fig. 1 1,) and the same
ornament may generally be freely used throughout pieces
of architecture, as it does not interfere with the general
designs.
Columns of any order are defined by lines in their

margin, (Fig. I3,)and capitals of a fanciful kindare easily
formed for them, by means of stars and lines of lights.

A sort of excuse for the Ionic volutes may be produced
by two larger lights. To represent twisted columns is

extremely easy, and these are very ornamental, (Fig. 14,)
and if the building is extensive, windows and doors may
be defined in the same manner.
The necessary tranquillity of architecture does not

admit of the introduction of sparkling fires, except in

the form of mutations or additional parts. But in this

way gcrbes and Roman candles may be introduced on
the tops of buildings, with feathers, stars, wheels, &c.
Wheels may also be introduced on the faces of ihe
building, taking care to place them in such positions,

and to make them of such sizes, that they may coincide
with the general architectural design, without which
their effects are unpleasing, instead of being ornamental.
They may, for example, represent marigold windows.
Where gerbes are introduced, they stand with most
effect on the summits of columns, or on Gothic pin-
nacles; and in single pinnacles or steeples, rows of
brilliant fire may also be introduced with good effect in

the place of the crockets ; as triple combinations on a
small scale may be adopteei to represent finials. But
on this subject it is endless to dwell, as the artist must,
after all. be guided by the draughtsman, who will dis-

pose of his ornaments for him on proper principles, and
without whose assistance it is in vain to attempt works
of this nature.

LI
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0/ moveable Itliiminationi.

These also admit of gi-eat variety; but we must, for

tiie same reasons, be satisfied with describing a few.

In general, il is a good rule that wliatever motions

they are to receive should be i;iven by means of wheels

;

but, as we IbrmL-rly remarked in our observations on

machinery, tliis is someiinies not possible, owing to

their great weight and complication. Fioptr machinery

must tlien be adopted ; yet there should always be

wheels attached, that the firework may at least have the

credit, in the spectator's eyes, of being able to produce

its own motions.

One of the most common and pleasing of these is a

.spiral cone. (Plate CCCCLXXIII, Figs. 29, 30 ) The
frame for this isalli.ched to a horizontal wheel revolving

freely on its centre, and is provided with a spiral line, to

which the lights are fixed at a short distance. It luay

be of any diincnsion which the artist chooses; but a

height of four feet, with an angle of about thtity de-

grees for the cone, forms a very convenient figure. The
horizontal wheel below is driven by horizon'al brilliant

fires, or by oblique ones, in any of the ir.odes forn'erly

mentioned when treating of horizontal wheels. Some-
times the cone is terminated by a star, or by a single

gerbe. The figure of an inverted cone is not pleasing,

nor is that of a double one; but both may be used in

large displays where variety is requited.

A cylinder may also be constructed in a similar man-
ner, and this may be very agreeably varied, by attaching

a horizontal wheel both above and below', (Figs. 31, 32,)

by which means also some additional revolving lorce is

gained. Cylinders, revolving in this manner, may form a

very btauiiful finwork alone, if on the upper part there

is fixed a fontilain of firt , so as to spi cod over on all sides.

In all these figiaes, which have lights spirally dis-

posed, and which revolve at the same time, the effect

produced is that of a screw in motion, and hen e they

are applicable to architecture, or in other combinations,

in a varieiy of ways. They may also be made to re-

volve hoiizontally; and, for this purpose, two wheels

must be attached to the ends of a cylinder. Thus,

however, the particular efl'tct of the wheel is lost to

the spectators, otherwise than as they will represent a

stream of fire at each end directed tosvards them. Such

a firework may, however, be rendered beautiful, by add-

ing to it some fixed cases that may ihrow their fires

upwards, so as to intersect above in the manner of a

Gothic arch.

Erect cylinders may also be rendered entertaining,

by causing two, placed near each other, to revolve in

opposite directions; and cones may also be treated in

I
the same manner.

Lights |daced on a spiral, within a circle, also produce

a pleasing effect, (Fig. 2,Z,) as the spiral appears to be

unwinding as the circle revolves. Such a figure may be

inclosed within a wheel of fire, or else the wheel may
form the centre of the spiral. Two spirals placed one

before the other, with their tendencies in opposite direc-

tions, and turned in contrary ways, also produce a very

striking kind of firework; but they required to be ac-

companied by something else, as their appearance is

otherwise naked. They mzy form appropriate centres

for a piece of architei ture, or they may be accompanied

by cones or spiral colunins.

The last method which wc shall describe, is that of

placing lights round a globe, (Fig. ."4.) and (his may be

Used at rest or in motion, while the motion may also be

either horizontal or vertical. This is a very handsome
arrangement, and forms a very appropriate ornament
for the heads of cones, or pyramids, or columns, or for

particular parts on the outline of a piece of architec-

ture. The litj;hts may be disposed on the globe in me-
ridians, or in lines parallel to the equator, or else in

spirals. This latter method is chiefly applicable where
they arc to turn in a vertical manner. Or, lastly, if the

globe is of large size, the lights may be disposed all

over it at equal distances, so as, if near, to represent a

very solid globe of spotted fire. In this case they should

not revolve.

The frame work for globes must be disposed accord-

ing to the different ways in which ii is inieiided to

place the lights; and, when they are to revolve, a pro-

per axis must also be provided. They niay also be

caused to revolve by means of wheels, in which rase

they produce complicated appearances, and it is also

an impri)vement on them for particular purposes, that

they should terminate by a gerbe. If very large, they

may contain one large li.ght in the centre.

Of the Dodecahedron.

We feel it a duty to mention this fiiework, because

it is found in all the books, but chiefly for the puipose

of cautioning the artist against il. It is what its name
expresses, a dudecaliedron, cariying a wheel upon each

face. The eff.'.ct of this is as confused and bad as the

conlrivante is in itself expensive. Many other similar-

ly confused arrangements are to be found in all these

books, which, like the compositions which we have

elsewhere condemned, seem to have been put down
by mere guess, without even the trouble of considering

what the effect would be on burning. We shall not,

however, crowd our pages with any more of this use-

less matter. Our only nhject is to caution the artist

against making up any firework from these printed di-

rections, till he has well consiilcred what its eflVcl will

be when lighted; and, for this purpose, he will be
much assisted by making a det.iiled drawing of Us fires

on paper, in the manner we formerly suggested. He
must, in all his contrivances, whether borrowed or ori-

ginal, caicfully consider not only the general pictu-

resque forms, and other circun, stances, formerly de-

scribed, but how the fires are likely to interfere with

each oiher; as, for want of such attentions, he may gain

nothing for his trouble but a scene of confusion. And,
as all cases throw their fires to a considerable distance,

with the exception of Lights^ he must especially take

that into consideration, and not imagine that he h.is ob-

tained any particular figure merely because the cases

are disposed in a pleasing manner, or in some determi-

nate form.

There is another great object to be considered in all

these contrivances, and that is economy. This dode-

cahedron is a very good example of the neglect of this

esseniial quality; as, in destroying eleven wheels at

one time, scarcely one half of them would be visible.

The best effects are often produced by the least fires,

provided they be tastefully disposed, and the ?rtist

cannot do better than keep in his mind the singtdar

economy of the Chinese in all their fireworks, as they

often produce better efl'ects than ourselves, with a

tenth part of the fire. To keep the fires at a sufficient

distance from each other, that their figures may not

interfere, is the first requisite for this object; as far

greater extent, with greater beauty at the saoie tune,

is thus produced. Even in many of the fireworks
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which we have here introduced, in conformity to the

usual practices, there arc many ofwliich the expense is

very great, in consequence of the quantity of fire vvhich

they consume at once, without at the same time being

so entertaining as many others which would not cost

half the money. Picturesque arrangement, which costs

noting, is also as highly conducive to beauty as it is to

economy ; and this object is attained also by a proper

contrast of fires, and by a less free use of those violent

kinds, which are not only expensive, but rendered more
so by their transitory nature; since they occupy but a

small portion of the time which the artist is bound to fill

up in some way or other.

Fireworks are still further capable of complication,

by admixtures of illuminations with wheels and wiih

fixed cases, in all the different modes in which these

rnay be disposed : and the forms that may hence be
produced are almost endless, by attending to the general

directions already given respecting picturesque lorms,

contrast of fires, and independence of display for the

respective kinds. The moveable and immoveable here

also admit of being united in many ways, anil the effect

of these intermixtures is generally very good. We might
extend this part of our subject also to an unlimited

length, but shall content ourselves with placing before

our readers a few of those which combine, at the same
time, as far as that can be done, beauty v/ith enonomy
and effect In doing this we shall present them chiefly

with new forms , rejecting without hesitation the bar-

barous and complicated contrivances described in the

books on this subject ; the gieater number of them be-

ing as expensive as trouble-onie to make, and as diffi-

cult to manage as they are confined and bad in their

efl'ects

In all these works, besides the kinds of fires which
yte have just nieniioned, there may be introduced dis-

charges of siars, of serpents, and of sky rockets, toge-

ther with crackers or maroons, as well as occasional
discharges ol single stars. But the method of manag-
ing fires and effects ol ihis nature, and the periods at

which they may be introduced with advaniage, have
been mentioned already on other occasions so often,

that we shall lake no fariher notice of them than by
making this general suggestion, as it would lead us
into long and iisi-less details to mention them wherever
they are applicable. Transparencies may also be
combined with many of these. But, in general, the
cflect of these is sufficiently dull, unless where it is

necessary to fill up intervals in a large building, "'

where allegorical devices are wanted for some particu-

lar object. We shall therelore leave all iliese matters

to the discretion of the painter; noiicing only one out

•of many, as a specimen of one of the most agreeable

'modes m which connivances of this nature may be
introduced.

As it would be impossible to give names to all the

pieces which we are about to describe, and as they

could not be rendered at all intelligible without the

figures, we shall here leler to the numbers on the

plates. Very little description will in fact be necessary,

as these are matters which speak chiefly to the eye.

We shall only ado, that instead of giving solid draw-
iiigs of the fiieworks themselves, we have pieierred

what may rather be considered as plans or iliagrams,

both of them and of their efiVcts. By ihese means
they will be more intelligible than if the plates had
been overloaded with work. In selecting the respec-

tive sizes, I he artist must aiso be regulaied by the mag-
nitude and nature of his operations ; as he may luriber

be in multiplying the cases of fire ; since wc have
avoided every thing that might crowd the drawings so
as to render iheni unintelligible. The leaders are also
omitted for the same reason. The methods of disposing
these must already be very clear; and to have intro-
duced them into the drawings would have caused inex-
tricable confusion.

Plate CCCCLXXIV^ Fig. 16. The construction of
this IS very apparent from the drawing. The illumimi-
lion lights may be varied, by being made alternately blue
and white.

Fig. 17. The object of this is also plain. The wheels
may be simple, or else they may enclose a pointed star,
as shown on one of them. A star may also be placed,
at the intersection of the central cases. In this and
similar fireworks it is best to introduce the central fires
alter the wheels have burnt one or two cases.

Figs. 18, 19. Thisisintcndedasaspecimenorwh-.it
may be effected by means of transparencies. We have,
hovvever, chosen a very simple and common place dis-
position of the star, which may be varied in numerous
ways ; as, for example, by n^ing circular intersections,
or by imitating any stars of orders of knighthood, or iu
many other ways. Whichever mode of drawing is

adopted, there must he one star within another, painted
in diff'erent colours and designs, and as transparent as
possible. Behind this is placed the double alternating
wheel formerly described, and the diameter of the two
must be so regulated that one may cover with its fire

the outer star, and the other the inner. Thus when
these burn alternately, the star will appear to diminish
and to enlarge at intervals. Its beauty may be much
improved by adding to it an outer star of lights, as indi-

cated in the figure.

Figs. 20, 21. The nature of this firework is also intel-

ligible ; and it may be varied in many other ways besides
the two which are here given.

Fig. 22. This is a pointed star of fixed lights which
may be modified in many ways, by altering the pro-

portions and the number of the rays. The same figure

shows three modes of doing ihis, out of many others

that might be suggested. Inside it may carry one
wheel or two ; and beaides this, a pointed star may also

be placed in the centre.

Fig. 23. N'ot to multiply figures, this one repre-

sents th'-^sC or four modes, or more, of combining
whe"^!') "II of which produce very brilliant effects.

.9(x small wheels may be placed on arms, at a con-
siderable distance from a larger central one. These
arms may also be ornamented with single or with
double rows of lights. One or two small wheels may
also be carried round with the larger, so as to produce
the flourishing curve cither inside or outside of it.

Or, lastly, it is represented as carrying a star in the
middle. More varieties might easily be introduced,
but the artist may select enough among these. If the
whole should be adopted, the eflect will be extremely
splendid ; but in this case it will be necessary to adopt
a large scale, to prevent the diflcrent fires from being too
much crowded.

Fig. 24. This is a very splendid disposition of
fire, which may be varied in different ways, as re-

presented in the same figure. It is in the first place a
pyramid of wheels, with intermediate cases. I'are

must be taken to place them so that they may throw
fires clear of the circles performed by the wheels.
The arms may be illuminated or not, and there may
also be stars at the intersections. This machine may
be treated on the principle of mutation. Thus the

Ll2
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liehtsmav first be fired, afierwards the wheels, and last generally heavy and dull in fireworks ; while the artist

of all the fixed cases.

Fig. 25. This also is a very splendid firework,

but it requires to be made on a very large scale. It

may also be a piece of mutation, as the fixed cases may

fire when the wheels are partly expended. The wheels

should diminish gradually in diameter in ascending,

while at the same time they have the same duration.

This is very easily managed, by placing the cases in

somewhat of a spiral manner. Thus if a hexagon form

be used at the bottom, the next may be a pentagon,

with a case overlapping, and so on to the top ; and as

the same kinds of cases will be used in all, they will

burn together. Wheels are easily timed without this,

in many ways in which we need not now point out,

us all the genei-al principles must by this time be well

unders'.ood.

Fig. 26. The nature of this is too obvious to require

explanation. It might easily become confused if care

was not taken to keep all the pans well asunder. It is

rather too formal for beauty, unless it were to form a

part ol some other larger design.

Fig. 27. This may be made extremely brilliant,

but it requires a great deal of room. In constructing

it, care must be taken that all the cases should be

placed at the various angles indicated in the drawing,

that a proper distribution of the brilliant fire may take

place. The branches may be illuminated or not, as

represented in different parts of the drawing. If il-

luminated, it should be made a mutation piece, by not

bringing the brilliant cases into action till the wheel is

partly expended.
Fig. 28. This is a piece to be found in the com-

mon books, and it is one of the very few good ones

which they contain It explains itself sufficiently, ; and

it will also be seen that it admits of modification, by

the introduction or omission of the lights and stars But
the best form of it is to fire the lights first, the wheel
afterwards, and last of all the diverging cases at the ex-

tremity, which may be made of the same length and
quality as the last case of the wheel, so that they may
commence and terminate wHh it.

Fig. 29. This is a very han-lsome form of star, in

any of the t*o or three shapes that art i-epresented on the

same figure. Care must be taken that ti.» wheel do not

throw its fires beyond the centre, so as to i-anfuse the

illumination. It should also be managed on the p^^inci-

ple of mutation, that the fires at the extremities may n<.t

burn till the last case of the wheel.

Fig. 30. This is a very handsome, but a complicated

firework ; nor can it be moved without machinery. It

is true that the books direct wheels to be placed at the

feet of the cases, but the consequence of this is to pro-

duce confusion, and spoil the eflect. The cones are made

to revolve on spindles, in the same direction, so as to

produce the appearance of a spiral motion. In the

figure, a star is represented in the centre, with brilliant

files in the intervals of the cones ; but these parts may

be varied in many different ways, as by the substitution of

a wheel in the centre. The machine that is required for

moving this firework is simple enough, as it is only a

contraie oblique wheel, moved by a winch or a weight,

and acting on the endless screws which carry the cones,

and form their axes.

Fig. SI. This is a piece of architecture of a Gothic

design; and we shall here remark, generally, that the

Gothic, Chinese, and Oriental, or Arabic and Indian

styles, are best adapted to fireworks, on account of the

scope they allow to the fancy. Greek architecture i&

is at the same lime tied down to rules which are diffi-

cult to follow in this manner, and which ought not to be

neglected. We have here represented only one of many
ways in which the fires on such a figuie as this may be

varied; and here also it is recommended that the cases

of biilliant fire which represent the crockets should not

be lighted till the last

Plate CCCCLXXV. Fig. 27. This is a design on a

very small scale, in a sort of oriental style. It will be
sufficient if the dome is represented only in front, or

that the hinder part be omitted ; but it may also be clone

with very little difference as to rhe effect, on a plane.

The columns, which are twisted, may, if the artist

thinks fit, be moved by machintry so as to represent

each a moving spiral. Large lights may be used on the

ends of the capitals, with or iviihouta star in the middle.

The front admits of many modifications, though we have
given only a wheel with four stars.

Plate C CCCLXXIV. Fig. 32 This is not so much
calculated to stand alone as to form apart of some other

general design The spiral columns carry the sort of

illuminated globes formerly descrit)ed ; and tiiey may be

extended to more. When pairs of spiral columns are

made to revolve in this way, it has a better effect if the

direction of their motions are reversed. This piece is

pa)'ticuiarly adapted for mutations, but we need not

encumber our figure with them.

Fig. 33. This represents another variety of architec-

ture, in which the forms of trees are combined with

those of a building The simplest idea is here repre-

sented, but it may be multiplied and varied with great

ease. The cases which are to form the branches of the

palm tree should not be lighted till the end, so that it

will first represent a piece of simple architecture.

Plate CCCCLXXV. Fig. 28. This is another speci-

men in an oriental style, of which the very simplest idea

alone is given. It requires no other explanation than

such as have been given for the preceiding ones.

Plate CCCCLXXV Fig. 29. This is intended to

represent a Chinese pagoda, but is only applicable to

works on a very large scale. The whole of the archi-

tectural lines must be defined by rows of lights ; and the

bells which ornament the extremities of the interme-

diate roofs must consist of large ones. Wheels of

diminishing sizes upwards may be introduced into the

several stories. It may also terminate by discharges of

brilliant fire from various pjrtsof the building, a.^d very

^--^nveniently by sky rockets ; but we have not thought

it necessary to crowd the figure with these.

Plate CCCCLXXV. Fig. 30. This is intended to

represent the mode in which a light colonnade may be

managed ; but we need not describe the variety of fire|

and ornaments which it admits, as our intention has only

been to give a general notice of the nature of the design.

The lights should appear to hang upon lines, so as to

form the catenarian curves. But, as this cannot actually

be done upon real lines, on account of their unsteadi-

ness, these curves should be drawn upon the frames;

which is easily done by following with a bit of chalk the

line which a heavy rope makes upon them when sus-

pended in the proper places.

Piute CCCCLXXIII. Fig. 25. This is a complicated

figure with wheels, intended to act as a mutation piece.

The lights are succeeded by the wheels, and these by

the diverging cases. It requires a great deal of room;
and the wheels on the stem should be small, that they

may not interfere too much with the illuminations.

Plate CCCCLXXIII. Fig. 26, This is a combina-



FYROTECHNY. 269

tion of wheels with stars anil brilliant cases, which is

also intended to show three clianges. The stars are

first lighted, then the wheels, and lastly the cases. On
one ol the arms, which is prolonged for that purpose,

lipliis arc placed, by adopting which plan a distinct fire-

woi k is produced ; and it this be used, all the lights and
stars must be fired at the same time ; and tlie others as

before, in succession.

Pli-te CCCCLXXIII. Fig. 27. This is intended to

represent one of numerous modes that miglu have been

given, of forming a single mutable column, which niay

conveniently be exhibited alone, or may form a centre

for other smaller works. All the lines of the pillar, the

capital, and the pedestal, are formed by lights; and two
large lights, with an intermediate star or not, may be
used for the volutes of the capital. Intliis way the pillar

is first lighted. The first mutation consists in lighting a

wheel upon the pedestal, and the last in firing the fixed

cases on its angles, and the fountain upon its summit.

Prate CCCCLXXIII. Fig 28. We shall terminate

this section, which might have been indefinitely prolong-

ed, by a pUvn for a simple colonnade, which also per-

forms three mutations. Il explains itself without assist-

ance. The liglits are succeeded by the wheels, and
these by the cases at the summit ; and single cases are

here used for the purpose of producing a piece of light

appearance. In all these muuilions, care must be taken

that the lights may continue till e\ery thing else is

burnt out. These are, of course, measured to burn

the whole wheel, and somewhat more ; while the light-

ing of the last case of the wheel gives the signal to the

artist to apply the fire to the last mutation, for which

there must be always a separate leader. The wheels

are lighted from a hole made in some case of light,

which is near at hand ; the time of which has been pre-

viously So calculated that all which remains unburnt

from that point may exactly equal the whole wheel in

duration. Thus the artist will have no further trouble

during the burning than to watch the time when the last

case of the wheel takes fire.

AluCaCion Pieces.

It is a necessary system in all fireworks, to produce

successive changes, and particularly on the large scale,

when it is intended to continue an exliibiiion for some

hours perhaps. On a small scale, it is also required

;

but in such cases, the changes are commonly limited to

three or four, as they are generally all accomplished

within the course of a quarter of an hour. The books

contain many projects of this kind, even on the small

scale : while they also pretend to perform ten or twelve

mutations in one piece, and that, not only in a fixed but

in a moving one. We have no hesitation in saying,

that this is impossible, and that many of the drawings

which have been given for this purpose cannot be exe-

cuted. It is not possible to unite so many discordant

parts, which are all to move, in any manner, so that

they shall act properly. The weight becomes as un-

manageable as the complication ; so that the parts are

brought to a state of rest, or else they confuse each

other in the effect, or lastly, some of them take fire be-

fore their time, from the difficulty of keeping so many
leaders safe and sepaiate. Besides, it must be recol-

lected that no wheel will set fire to any thing else ; so

that whenever a firework of this kind comes into the

series of changes, the operator must be always on the

watch, not only to light a fresh leader, but to take care

that he does not mistake one for another.

Nor is there any advantage in thus combining pieces

together in this intricate manner, as all that is gained

by it, even when it succeeds, is to exhibit a fresh piece

in the same place ; whereas the efl'cct is as good if it be

done at one side, or above, or below, which it may easily

be on a separate framework, and with a distinct arrange-

ment of leaders. We ihereforc dissuade our readers

from these attempts, and recommend them to limit their

mutations for moving fireworks, to two or three, and for

the smaller kinds of fixed ones to three or four, or at

most five.

As we have now, under the preceding heads, shown
how the pieces for which we have given plans may be
fixed, either all at once or according to an order of two,

or three, or more successions, we shall not here give

any further drawings of that nature, as it would re-

quire more plates than are compatible with the neces-

sary extent of this article. On reconsidering the designs

that have been given, an artist will see that there is

scarcely one of them that will not admit of two or three

changes more than we have represented, but which we
omitted, that we might not encumber and confuse the

drawings. We do not, therefore, think it necessary to

give any more of these for that purpose, but shall con-

tent ourselves with giving two sets of drawings, one

of merely ornamental fires, and the other of architectu-

ral constructions, as specimens of what may be done in

this way.
The drawings, (Plate CCCCLXXV. Figs. 1—20,) in-

deed, so far explain themselves, that scarcely any other

remarks are necessary beyond those which we have al-

ready made. But we must observe respecting the first,

that although we have given twelve changes for a circu-

lar figure, all the fires required for them cannot be at-

tached to one frame, for want of room. These are rather

intended as specimens of what may be done in this way,
than as a recommendation to be followed. The artist

may select any four or six, according to his taste ; and
he will even find these abundantly difficult to manage on
one frame. If the whole should, however, be required

to appear in the same place, separate frames should be

provided, and so adapted that the front one may easily

be renioved, to expose that behind it.

The six mutations that are given for the architectu-

ral plan, (Figs 21—26,) may easily be effected on one
building ; because there is always plenty of room in a

frame of this kind. We might even have introduced

more, but we thought it unnecessary.

We have here also introduced a simple form ot

Greek design ; but any of the designs formerly given

may be treated in the same manner, and even with more
variety.

We need, lastly, only remark, that each successive

drawing, in both these examples, represents a fresh mu-
tation ; and that, in executing and disposing them, a

judicious artist will take care that they should always

increase in brilliancy till the last.

We shall, therefore, dismiss this part of our subject

without further description, trusting that the drawings

will sufficiently explain themselves.

Of jlquatic Fireworks.

We do not think it necessary to make a separate head

for this article, as is commonly done ; since, for the most

part, these diH'er in no respect from fireworks burnt on

the land.

We have already treated particularly of the common
water rocket ; and have also, under the diflerent heads

of wheels and exploding pots, shown how they may be
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used on water, by means of proper floats. It only re-

mains, therefore, to add a few words respecting those

transparent figures for the water, which are recommend-

ed in the books of pyrotechny.

In this manner it has been attempted to represent

water fowl, ships, and other more complicated figures ;

such as chariots with tritons and dolphins, and similar

heathen devices. Such figures as this are, however,

rather the business of the artist who constructs machi-

nery for the theaties ; and we shall, therefore, forbear

to give any direciions concerning them. They do not

admit of much fire ; and, generally speaking, their ef-

fects are very poor, when compared with the trouble and

expense with which they are attended. An artist will,

at any rate, find no difiicully in arranging in them such

fireworks as they are cai'able of bearing : and it must

also be left to his own judgment to place the communi-
cations in such a manner as shall best insure their pro-

per performance.

In terminating this part of the subject, although

somewhat out of place, we shall also point out the faci-

lity with which a paper kite may be converted into a

firework, by chsposing lights upon it, and setting these

on fire when it is in the air, by means of a line rocket

on its string. But a strong breeze of wind is necessary

for this purpose, whif,- it is also only applicable to ob-

jects of private amusement.

The Chinese Drum.

This very entertaining and delicate firework is pecu-

liar to the Chinese, and is described in terms of no small

admiration, and of something like wonder, in Sir George
Staunton's narrative. No account of its construction

has yet been published, and as we have both dissected

and imitated it, we are able to gratify the curiosity both

of our readers and of the pyrotechnists. It will be ne-

cessary to consult the plate on this subject, as the de-

scription could not be rendered intelligible without that

assistance.

Plate CCCCLXXV. Fig. 31. In its external appear-

ance, this machine resembles a drum, or a cylindrical

bandbox, and is generally ornamented with paintings of

various kinds, so as to give it a pleasing appearance.

When it is to be fired, it is suspended from a proper

stand, at a height of 12 or 15 feet, by means of a loop at

the top, and is fired by means of a match at the lower

end. Immediately there drops out below a transparent

piece, accompanied by a fiiework of some kind, which,

after it is burnt out, falls to the ground, and is succeeded

by another object, but of a different nature, and so on in

succession, until the whole is expended. The number or

succession of these mutations may be unlimited, as it is

quite as easy to insure the proper burning of a huncired

as of two; but it is generally confined to ten or twelve.

These objects consist of castles, ships, lanterns, or

other devices, which vary according to the fancy ot the

artist, and which we must leave, in a great measure,

to the discretion of our own pyrotechr.ists, as we can

only describe enough of them to convey an idea of the

general principle. The effects are easily apprehended.

If it be a lantern, for example, that first conies down,

it is painted in transparency, with figures of- men or

animals, or with fruit or flowers, or with architectural

patterns, or with any other objects according to the

fancy of the operator. The colouring may also be va-

ried ; so that if there are two or more lanterns employ-

ed in one drum, they may be as different from each

®ther as possible. They may in the same way vary in

shape, so as to represent cylinders, or globes, or cones,
or pyramids, or other figures, so as to produce an infi-

nite variety. At the moment that such a lantern, if

that be the object, fulls down, it is illuminated within
by means of a speckle, or illumination light; and as tho
colours of these may be varied, so the appearances of
the firework arc. There may further be two lights of
different colours, the one to succeed the other, so that

the varieties, of which die lantern alone is susceptible,
are very great, even in its simplest form.

But it may also be further modified, by introducing
fires of different kinds round its lower margin, such as

small gerbes, or spur lights, or crackers, or serpcnls, or
wheels. These are managed further in various ways,
so as to fire in different successions ; all of these being
regulated by the general methods which we shall pre-
sently describe. In these several ways then, and by
variously combining them, the number of appearances
that the lantern may display is such, as, in the hands of
an ingenious artist, to produce as much variety as can
be desired.

Supposing now that this first figure, consisting thus

of a lantern, is expended, as soon as it falls to the ground,
perhaps two ships descend from the drum. These
may also be varied in many ways, as to their forms and
colours, and they are so managed as to engage each
other. These also are made of transparent painted pa-

per, properly supported, like the lanicrn, by a wooden
framework. Tlie guns consist of small crackers, dis-

posed on the gunwales ; and tiiey may be further varied
by carrying lights in the tops, or wheels at their sides

or sterns, or by discharges of sky rockets, which, for

this purpose, are niatle no longer than the smallest

goose quill. The form and the smoke of our own steam-
boats might very appropriately be introduced in this

manner. Single ships are also made use of, and then
they are decorated wiih flags, illuminated with lights,

and provided with rockets, wheels, crackers, and other

emblems, of rejoicing.

The next mutation may be a castle, and this also ad-

mits of much variety. It may be painted and lighted in

various ways, and further provioed with any of the dif-

ferent fireworks already mentioned. Or two castles

may be made to engage each other, or else a ship may
engage with a castle ; all of these being conducted
exactly on the same principles, and varied according to

the taste and ingenuity of the artist. An illuminated

pagoda ofters anoiher mode of mutation, as do houses,

temples, and various objects which we need not enume-
rate. Animals may also be introduced. Thus, dragons
or griffins may be caused to engage each other with fire,

as may enchanters and fiery chariots ; but we need not

describe more of the figures and mutations that may be
introduced into this very amusing firework. We will,

therefore proceed to describe the construction, as far as

it can be rendered intelligible,without actually examining
the machine itself.

To make the case or including cylinder, as many
hoops of ash or cane are required as there are mutations
intended, and one more. The diameter of these de-

pends on the intended size of the firework. It cannot

conveniently be less than a foot and a half, and does

not commonly exceed three. As it is difficult for an

unpractised hand to succeed in making this machine on
a small scale, it will be found convenient to adopt the

larger sizes.

Supposing now that six mutations are required, the

total length of the case or drum must be three feet, or

somewhat more, if the diameter exceeds two feet. An
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luexperl artist will find it convenient to take plenty of

room in this tlirection, to enable him the easier lo i)ack

away his mutations ; an cxpcri Chinese will place in a

depth of three inches what an English workman could

not crowd into six. Seven hoops will be required lor

six mutations, that there may be six intervals, and they

are then to be I'ramed into a cylinder, by means of

three flat uprights ol similar light materials. * A cross

of the same description is lo be made on the top of the

cylinder for supporting the mutations, and for fixing

the loop by which the drum is to hang when fired.

Six inches or eight, if this firework is of a large size,

will thus be left between each of the hoops. The
whole of this frame-woik may be fastened by means
of a string CDvered with a Utile glue. The case is then

ready to receive its charge, as it cannot be covered

with paper till that is arranged, and all the primings

and conductors fixed. Uut as we need not recur to

the case again, we shall here finish its description by

saying, that when the whole of the mutations have

been introduced and ai ranged, it is to be covered with

stunt cartridge paper, sufliciently strong to prevent ac-

cidents, all over, which may then be further covered

with white paper and painted ; or otherwise orna-

niLtiied in any other manner that the artist may think

proper.

The mode of making the mutations or transparent

pieces is as follows: and we will first take the simplest

case, that of a square lantern. Two squares of light

wood, but strong, are framed for the top and bottom,
in a firm manner, with glue; and these, particularly

the bottom one, must have substance enough to bear

the pins for supporting wheels. They are connected
at the corners by strings, of the requisite length, so as

to form a skeleton, and there is further a diagonal piece

of wood, or a cross, as may be preferred, to be placed
in the top and bottom ; the upper one to support the
connecting string by which the lantern hangs, and the

lower to carry the illumination liiihls. The lantern is

not to be finished till all the fireworks are settled and
fixed ready for firing, in the manner we shall presently

describe ; after which it is to be covered with trans-

parent paper, painted with dark colours, or with white
paper, painted in transparent colours, such as those

used for window blinds. This covering must be so

thin as lo allow the lanthern to be pressed up, at least

as close as the space which it is to occupy in the

drum.
Towers, castles, ships, pagodas, &c. are all inade on

the same principles; and as we could not detail their

construction lo any useful purpose, they must be left

to the ingenuity of ihc artist. It is only necessary to

remember, ihal ihe transverse frammg must always be
sutTiciently strong to cairy the pins Ibr wheels, or to

support rockets, crackers, serpentb ou;side, and lights

within; and that the sides must he made of strings,

lo allow them lo be packed up within the body of the
case. 'I'hs wooden pari of a ship may be the gunwale
and the keel ; or if these are made narrow, they may
be fully framed with their masts, and the nece^Sdly
rigging, and laid on their sides in the case. The
same practice may be adopted for dragons and such
like objects; a'nd, when necessary, a little more room
may be allowed between the hoops fi>r ihis class of
transparencies. We need say nothnig more on the
method of painting and orriamen'ing all these figures

or mutations. The general principle is the same in

all; to use brilliant and transparent colouring, while
in all oiher poinis the artist is free to follow his own

taste. It is now necessary to describe the fireworks,

and the method of atlaching and disposing llicm about
the transparencies.

All those figures (hat arc large enough to contain

one in their cavity, without risk of taking fire, arc lo be
provided with an internal illumination light or spcckic,

which is to be properly fixed on the middle of the bot-

tom frame. Ships, and such like objects, do not adn»it

of this ornament. These fires are made accoiding to

the compositions described in another part of this article,

and which we need not therefore repeat ; and thty may
be varied by using difTcrent coloured lights, either in

the same piece in succession, or in the diflVrenl pieces.

Before these are fixed in their places, they must be
primed and furnished with a bit of quick match, and they

are then ready to be introduced into the line of the com-
municating fire.

The wheels used for this purpose cannot well be

made in the spiral form, as these occupy loo much
room. They are single case wheels, perlorated in the

middle, and bored with two lateral opposed holes at

the extremities ; but as the method of making these

has also been described elsewhere, we need nut repeat

it. These wheels may be introduced in various ways,

according to the taste of the artist ; and, for example,

if the object be a lantern, one may be fixed on each

side of the bottom frame. The pin which carries them
is firmly fastened into that part, and then Ihey are

laid parallel to il, and secured by two slips of very

slight paper. These also must be properly primed

with quick match, well secured, before any ihing further

is done.

R:)ws of crackers, made in the manner of the Chinese

crackers, elsewhere described, are fixed, by means
of a bit of siring or pasted paper, wherever they may
be re(]uircd. If in a ship, they are disposed round the

gunwale ; if in a castle, in the loop holes, or on the

battlements, and so on. Where dragons are to be used,

a large cracker may be inclosed within the body,

which is to be fired last of all. Serpents may be dis-

posed in similar ways, but their heads must always be

so directed that ihey may fly downwards, or out of ihe

case, as they might otherwise get entangled in it above,

and fire some of the movements before their time.

This is an accident cautiously lo be avoided throughout

ihe whole construction of the machine, as it would entire-

ly ruin the performance and spoil the effect. All these,

like the former, must be primed before they are first

fixed, as this is not so easily dune afterwards.

The only other fires that can be introduced, are

small geibes, or spur lights; and these, like the

others may be fixed in any convenient places; al-

ways taking care thai their fire be diiected outwards,

fin- the reason last meniioned. Sky rockets, not ex-

ceeding an inch in lengtli, may he fixed in some of the

movements. Their slicks are made of a slendir piece

of slit bainboo ; but they must be so disposed ouiward

when the mutation piece lal's. that they may fly off

clear of the drum. An ingenious artist will easily find

the means of managing this without any particular di-

rections.

Supposing now all the pieces lo be framed and pro-

vided with their several fires ready primed, a stout

string is lo be hun^ up lo the ceiling of the artificer's

room. From the top downwards a mark is made,

as Ion;' as the drum, and about a foot or a foot and a

half, or even two fiei or more, according: as the ope-

rator may wish the piice to discend more or less

below it when it is lighted. The last or uppermost
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piece is then fastened to it, so as to hang freely ; after

which it is conducted down through tlie middle of this

piece to the next, and so on in succession, till they are

all strung upon it at such distances as to permit each
piece to fall, when detached, to the same distance below
the drum. As to do all this at once requires a lofty

room, the upper ones may be put away, while the lower

are fastened on.

It is next necessary to prime the whole piece, that

it may continue to burn from one end to the other,

without more lighlini;, and that every firework in it may
take fire at the proper time. This is the part which
requires the principal care and attention on the part of
the artificer, as failure or success entirely depends on it.

The method of doin};; it is by a cotton slow match, so

calculated for length and rajiidily of burning, that the

part which reaches from the bottom of one piece to that

of the next, may occupy just as much time as the fire-

works of that piece require to burn out. This is a point
which must be ascertained by trial. The main leader

of this cotton match runs along the central siring, which
is filled and covered with alum and paste to prevent it

from burning.

From this central conductor, branch off the various

matches which are to light the fires. Some of these
are made of quick match, as is the case for the illumina-
tion central lights. Where a line of crackers are to be
fired as guns, they arc made of slow match, as they also

are for the .wheels, which are generally lighted towards
the end of the piece. But all these are discretionary

matters, about which the artist must follow his own
views, and which he may ar' ange in any manner he
thinks proper. It is only essential to remernber, that

all the conductors and priming must be made sure, and
to take care that the main conductor continues to burn
regularly.

JKW these things then being satisfactorily arranged, the

pieces may be covered with their papers, and painted
and ornamented, as was before mentioned, when the
whole is ready to be picked up into the drum. To do
this, four stroiig strings are fixed to each hoop, at right

ank^lts ; each of them having a loop at the end, so that

when brought together they will meet in the centre.

Thus the case may he divided into as many compart-
ments as there are hoops or pieces to be fired. VVhen
strings of ihis kind have thus been fixed to each hoop,
the case is placed on the floor with its head down-
wards, and the first piece is packed into its proper
compartment, taking care that it can be pulled out
again easily without disturbing any part, and so as
that it may easily resume its proper shape. This be-

ing done, the loops that belong to the first, or lowest
set of strings, are brought together, and tied firmly
with a piece of cotton quick match, which is also con-
nected with the slow match of the main conductor.
The same operation being performed for eacli piece in

succession, -the drum is completed and ready for cover-
ing with cartridge paper, as formerly mentioned.
The bottom is also covered in the same manner ; but
this pan must be cut out by a knife before the piece
is fired. It is evident that while any one piece is

dowri and burning, the cotton match is slowly con-
ducting fire to the next above. When it reaches the
quick match by. which the strings that form each dia-
phragm are united, that gives way, and then another
piece descends, and so on in succession to the last.

We have no douht that from these directions, an inge-
nious artist will find no difficulty in constructing the
Chinese drum.

Tables of Cotn/iotitions,

We shall now subjoin the table of compositions so
often referred to, on which we have taken the liberty of
making several remarks. It is against our inclination
that we have even introduced so many ; as all the re-
quisite effects may be produced by fewer. But it has
been the fashion to enumerate so many more in all the
works on this subject, that we have felt it necessary to
put down more than we approved of, in conformity to
the custom.

Compoaiiiom for Sky Sockets.

No. 1.—Four ounce size.

Mealed powder,
Saltp'-tre,

Cliarcoal,

No. 2.—Eight ounce.

Mealed powder.
Saltpetre, ...
Sulphur, . . •

Gliarcoal, ...

1 lb. 4, oz. dnrt.

No. 3.—One pound, with a sparkling fire.

Mealed powder.
Saltpetre,

Sulphur,
Charcoal,

Steel filings.

2

No. 4.—Largest sizes.

Saltpetre,

Mealed powder.
Sulphur,

8
4
2
1

8

8

No. 5.—Two ounce size, not often used, except in great flights.

Saltpetre, - - 2
Sulphur, - - - 8
Mealed powder, - - 12
Charcoal, - - - 18
No. 6.—Pound signal rockets, used in the Navy.

Saltpetre, - - 4
Sulphur, . - . 10
Charcoal, - - 18

No. 7.—Another ordinary composition.

Saltpetre, - - - 4
Sulphur, - - 18
Charcoal, - - - 1 12

No. 8.—Another, for middling sizes.

Saltpetre, - - 8
Sulphur, - - - 3
Mealed powder, - - 3

These are more than is necessary. Nos. 1, 2, and 6,

will answer almost all purposes, and they are equally

applicable to line rockets and water rockets, as also to

wheels, where force is required.

Miscellaneous Com/iosilions.

Port-Fires for Lighting.

Saltpetre, - - - lb,

Sulphur, - -

Mealed powder, - - 1

To be driven very hard.

Red Fires from Mica.

Saltpetre, - - 8
Sulphur, ... 4
Mealed powder, - - 6

Mica, . K - 3

8 oz. dwt.
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CJiarges for Tourbillons.

No. 1.-

Saltpetre,

Sulphur,
Mealed powder.
Pounded iron.

-A brilliant composition.

1 lb. oz. dwt.

2 8

5

14 8

No. 2.—For four ounce sizes.

Mealed powder, - - 2 4
Charcoal, - - - - 4

No. 3.—For eight ounce sizes.

Mealed powder, - - -20
Charcoal, - - - 4

No. 4.—Larger sizes i brilliant fire.

Mealed powder, - - -20
Saltpetre, - - - 10
Sulphur, - - .08
Pounded iron, - -

The principles foi- the composition of tourbillons is

the same as for sky rockets. As they become larger,

that must be made weaker. The sky rocket composi-
tions answer for them very well.

Various Compositions for Small Wheels.

These are marked merely as they are quick or slow,

that the artist may be enabled to vary the effects ac-

cordingly.

No. 1.—Slow, without sparks.

Saltpetre, - - - 2 lb. 8 oz. 4 dwt.

Sulphur, ... 160
Mealed powder, - - .500

No. 2.—Quick, with sparks.

Saltpetre, - - - 3 8

Sulphur, ... 120
Mealed powder, - - - 1

Charcoal, ... 100
No. 3.—Quick, without sparks.

Saltpetre, - - .080
Sulphur, - - - 4
Mealed powder, - - - 8

No. 4.—Quick, with brilliant sparks.

Saltpetre, - - - 3

Sulphur, ... 010
Mealed powder, - - - 12
Steel filings, ... 030

No. 5.—Quicker than 3, without sparks.

Saltpetre, - . - 1 4
Sulphur, ... 180
Mealed powder, . . .400

No. 6.—Quick, with bright sparks, and for the single Chinese
wheels.

Saltpetre,

Mealed powder.
Pounded iron.

No. 7.—A slow composition.

Saltpetre, - - - 4
Sulphur, - . - 2
Mealed powder, - - - 1 8

No. 8.—This is a brilliant one of considerable strength, and
answers for all general purposes.

Saltpetre, - . - 8
Sulphur, - - . 3
Mealed powder, - - - 3
Steel filings, - - - 3

Vol, XVI.— I'art I. JlftS

We shall add no more, ae the different effects of
even these are scarcely distinguishable by the eye,
although this is not one quarter part of the num.
ber commonly recommended in the treatises of py-
rotechny.

Comjtositiona for Pin JVheeU.

No. 1.—A composition without sparks, and strong.

Saltpetre, - - . 1 lb. 4 oz. dwl.
Sulphur, ... 180
Mealed powder, - . - 4

No. 2.—Sparkling.

Saltpetre, - . - 2
Mealed powder, - - 8
Sulphur, - - - 1

Steel fiUngs, - . 4

It is not necessary to vary these much, but almost
any of the slow or quick compositions above.mentioned
may also be used in them.

Comfiositions for Large WheeU.

21b. Ooz. dwt
4
7
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No. 4.

Saltpetre, - - ' "> lb. 8 oz. dwt.

Sulphur, ... 120
Mealed powder, - - - 1

Charcoal, . - - 10
A composition used for wheels.

The effects of all these are alike, and they merely

differ in strength. But it would simpiily the busine->s

much, to take only one of these, such as No. 1, and to

make it stronger or weaker, as may be required, by

altering the proportions of the charcoal.

BrilUanl Fires ivith Charcoal and Iron, or nuith Iron

alone.

No. 1.

Mealed powder, - - - 1 lb. oz. dwt.

Steel filings, ... 030
Charcoal, - - - 8

A composition of moderate strength, used tor wheels or fixed

cases.

No. 2.

Saltpetre, - - . 10
Sulphur, ... 280
Charcoal, - - - - 1 4
Cast iron pounded, - - 7 4

A composition used for cascades of fire.

No. 3.

Saltpetre, - - - 1 5
Sulphur, ... 030
Mealed powder, - - - 9
Steel filings, ... 160

A variety of the same commonly used for brilliant suns, or

other fixed fires.

No. 4.

Sti'tpetre, - - - 6
Sulphur, - - - 2
Mealed powder, - - - 2

Steel filings, ... 060
Used for the fixed cases called flower pots.

No. 5.

Saltpetre, - - - 4
Sulphur,
Mealed powder.
Charcoal, - - -

Strong, and used for gerbes.

No. 6.

Slealed powder, - - .18
Coarse pounded iron, - . 8i

Very brilliant strong fire, used for gerbes.

No. 7,

Mealed powder.
Charcoal,

Steel filings,

A strong brilliant composition, used for serpents, in sky

rockets, or fixed cases.

No. 8.

2



rYROTECIINY. 275

S/ieckies or Liglits used/or Illuminations,

Red I'ire used at the Theatres.

Take 40 parts of dry nitrate of strontian, 13 parts of

finely powdered sulphur, 5 parts of oxyniuriate of pot-

ash, and 4 parts of sulphuret of antimony. The oxy-

muiiatc of potash, ami the sulphuret of antimony, are

first to be powdered separately in a mortar, and then

mixed together on paper; after which they may be

addtd to the other ingiedienls which have been also

previously powdered and mixed. It is not necessary

to make the mixture more accurate than it can be ren-

dered by rubbing ihe whole together on paper. Some
opei'ators add a little realgar, or red orpiment, to the

mixlure If on trial this fire should not burn bright, a

small quantity of fine charcoal or lamp-black may be
added.

Green S/ieckics.

Purfile Sfiickies.

Mealed powder
Sulphur
Ke<l Lead
Nitre

2 oz
2
2
6

Bright White Sfieckies.

Nitre - . . . . 8 oz
Sulphur - . . . 4
Zinc Filings - ... 2

Anuihcr White S/ieckie not so bright.

Saltpetre . . . . 4,\}y.

Sulphur .... 2
Mealed Powder .... \

Yellow S/ieckies.

Saltpetre - . . 41b. Ooz
Sulphur - . . -23
Black lead . . . .01

These are slow compositions, and are best adapted
for the larger illuminations.

yery Blue S/ieckies.

Saltpetre - - - .

Sulphur .....
Regulus of Antimony -
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that are scattered throughout this article, and from the

general principles that have been laid down.

As no useful arrangement could be made out of the

very limited materials of this branch of the subject, we
have made no attempt to adopt one, but have placed

the different receipts, with the remarks, in the same ir-

regular or accidental manner in which we have found

them in the different military treatises which we have

consulted. One article, namely, the method of making
matches, has been introduced here ; although with re-

spect to the cotton quick and slow match, these are

equally or oftner required in the ornamental branch.

The reader of the preceding part, will have no difficul-

ty in discovering how and when these things are to be

applied.

Comfioaitionfor setting Fire to Fascine Batteries. {French.)

Mealed Powder, - - - 1 lb. 4 oz.

Saltpetre, - - - - 6
Sulphur, - - - - 18

This is inclosed in cases, and thrown among the fas-

cines of redoubts and batteries, or into dry abattis, by

hand.
Slink Pot Composition,

Saltpetre, - - - - lb. 12 oz.

Sulphur, - - - - 1 8

Quick-Lime, - - - - 2
Mercury, - - - - 1

Common Pitch, - - - - 4
Kosin, - - - -20
Oak Saw-dust - - - - 6
Pigeon's Uung, ... 1

This is an ancient composition and is now out of

use. It is superseded by the simple one with nitre and

sulphur.
Quick-Match.

Cotton, - - - - lib. 12 oz.

Saltpetre, - ... 1 8

Mealed Powder - - - - 10

Spirits of Wine, - . - 2 quarts.

Water, - - - - 3 do.

This is the method commonly used ; but the reader

is desired to consult the following directions.

Fuse.
Saltpetre, - - - - 6 lb. 8 oz.

Sulphur, - - - - 2
Mealed Powder. ... 58

Portjire.

Saltpetre, - - - . 6 lb. oz.

Sulphur, - - - - 2
Mealed Powder, - - - 1

This is also the common signal white light.

Laboratory Blue Lights.

Saltpetre, - - - - 7 lb. os.

Sulphur, - - • - 1 12
Red Orpiment, - - - - 8

Used for signals also.

Smoke Balls.

Corn Powder, bruised, - - 5 lb. oz.

Saltpetre, pulverized, - - - 1
Sea Coal, .... 1 8
Pitch, . . . - .20
Tallow, .... 8

Smoke Balls. {French)
Mealed Powder, - - - 10 lb. o^.

Nitre, .... 2
Pitch, - - . . - 4
Common Coal - - - 3
Tallow - . . - - 1

This is also used for annoying an enemy, chiefly at

sea, by throwing it into the port holes, like the former.

It may be used in iron or tin cases; but is not so ef-
fectual as the former. Indeed it is more for show than
use, as its smoke does not annoy the men as the sul-
phureous gas generated from the preceding composi-
tion does.

Hand Lights.

Saltpetre, pulverized.
Sulphur, ...
Mealed Powder,

Used also for rocket heads.

6 lb. 02.

3

1 4

A Carcase Comfiosition,

Saltpetre, pulverized, . . 6 lb. 4 oz. dwt.
Ground Sulphur, . . - 2 8
Kosin, - - . • 1 14
Linseed Oil, . . . .078

Fire Hoofit.

Saltpetre, - . - - 3 lb. oz.

Sulphur, - - - - 10
Antimony, - . - - 12
Linseed Oil, ... 8

These are intended to throw among men when storm*

ing a redoubt or work.

Fire Balls.

Saltpetre, . . - - 1 lb. oz.

Sulphur, ---•04
Mealed Powder» . - - 8
Camphorj - - - -OS
Bees-wax, - - - - 4

This is the old English composition, and is super-

seded by the better fire from zinc.

Bengal Lights.
Saltpetre, - - . - 2 oz. dwt.
Sulphur, - . . .09
Tellow Orpiment, - - 2 4

A very good signal light.

Round and Oblong Carcases, and Fire Barrel Comfiosiiions.

Saltpetre, - - - - 5 lb. oz.

Sulphur,
Antimony,
Rosin,
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Other compositions are added, containing camphor
and many useless or absurd substances, which we
omit. These are specimens of the ancient superlluous

and unmeaning mixtures. No. 2. is the best for a

quick fire; but the rosin, turpentine, and pitch, may
all be replaced by pilch alone. No. 1. burns badly

for want of nitre, but will answer in lary;e masses with

a free ventilation. It may be extinguished, however,

which with regard to No. 2. is not easy. Nos. 3. and

4. are extremely silly contrivances. But our old

books are, like their modern ones, full of the same
absurd contrivances. Lei it always be remembered,

that simplicity and cheapness are essential points in

all these compositions, and that*hothing can well be

trusted for burning eileciually which does not contain

nitre.

Light Balls. For discovering the Enemv's -aorks.

Rosin, - - . 9 11>.

Pitch, - - - 6

Wax, . - .6
Tallow, - - - 1

This is a bad composition, and will neither burn well

nor give light. In a case, it cannot burn at all, for want

of air.

Do, A French Light Ball.

Rosin,

Sulphur,
Alum,
Starch,

Nitre,

Powder,
Linseed oil,

Oil of spike.

This is an extremely absurd composition. Tlie

alum and starch are noxious, and the oil of spike is

a superfluous expense. Cleared from these, it is not a

very bad composition, but is far too violent for a light

ball.

5 lb.
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Composition for Tubet.

No. 1.

Mealed powder,
Salipetre,

Sulphur,
Charcoal,

Stronger Composition.

No 2.

Mealed powder,
Saltpetre,

121b.
4
2
3

16 1b.

4

These are put into tin tubes, furnished with a cup

and quick match, for the purpose of being introduced

into the vents of guns instead of priming.

Composition for Fitses^ for Shells,
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divine impress, his countrymen were more willing to

adopt. He is said also to have visited Crete, to con-

verse with the priests of Cybele ; and, in this sacred

island, he was initiated by Epimenides into all the mys-
teries of Greece. In a visit to Sparta, Elis and Philus, he

acquired additional information respecting the customs

and learning of Greece. With these new stores of wis-

dom, and invested with a sort of divine character, which,

in those days it was easy to assume, he repaired to his

native island, to make a new attempt to establish a

school of philosophy. In a public semi-circular building

he delivered his moral precepts to the multitude, while,

in a secret cave into which he retired with his chosen

followers he expounded the more abstruse parts of his

philosophy. The learning and piety of Pythagoras

speedily excited general attention ; but the reputation

of human wisdom does not seem to have satisfied his

ambition. He concealed his doctrines under the veil

of niystery, and wished to inculcate the belief that their

origin was divine Early in the fifty-ninth Olympiad,
the oppressive government of Syloson, the tyrant of

Samos, is said to have driven Pythagoras from his na-

tive land ; but we have no doubt that this sagacious
monarch had detected the impostures of the philosopher,

and refused to countenance the pretensions of a man
who afTecied to hold communion with the gods, and who,
if he had succeeded, would have erected a spiritual

sovereignly in Samos.
Among the colonics of Magna Grecia, to which he

retired, he tried new methods of commanding respect
and attention. He even pretended to possess the power
of working miracles ; and such was his success at Cro-
tona> the first city of Italy where he arrived, that he is

said to have made its luxurious and licentious citizens
sober and frugal, and to have established a society of
600 persons, who united their individual properties for
the benefit of the whole. The success of his doctrines
at Crotona followed him through the other cities of
Magna Grecia. His followers paid him almost divine
honours ; but the higher powers, irritated by his propen-
sity for political change, or, what is more likely, disgust-
ed with his pretensions to more than mortal wisdom,
openly opposed his schemes, and compelled him to re-
tire to Metaponium. Even here his enemies pursued
him, and such was their hostility, that he took refuge
in the temple of the muses, and, unable to exert his mi-
raculous powers for his own preservation, he perished
with hunger, about 506 B. C. and about the 80th year
of his age.

Incur articles Astronomy, Geometry, Music, See.

we have fully explained the discoveries which history

has ascribed to Pythagoras ; and if these were the pro-
ductions of his genius, we must award to him that

praise which they so justly merit But if history has
been equally faithful in handing down to us his impos-
tures and his falsehoods, we must make no slight abate-

ment in our estimate of his moral qualities; and while
the name of the philosopher is hung up in the temple
of science, we must place the man among that great

and growing class of Charlatans that have so long infest-

ed the republic of letters.

Those who wish to make themselves acquainted with
the doctrines of the Pythagorean school, are referred to

Brucker's History of Philosophy, translated by Enfield,

vol. i. book 2.

PYTHIAN GAMES. See Apollo.

%
QUADRANT

The word Quadrant, from guadrans, the fourth

part oi a circle, or 90°, is the name given to an instru-

ment for measuring angles not exceeding 90°, though
it may be fined up so as to measure greater angles.

In our article Astkonomy, we have explained the

principle of the astronomical quadrant, and have also

described Bird's J.iliar (/uadraitt. Mr. Troughion's as-

tronrjinical quadrant, and the method of adjusting and
using the astronomical quadiant.
We shall now, therefore, proceed to describe various

other quadrants for astronomical and nautical pur-
poses.

1. Description of Graham's Mural Quadrant in the Royal
Observatory at Greenwich.

This instrument which has become so celebrated in

the history of astronomy, was made by Mr. George
Graham, and was presented to the observatory of
Greenwich by Cieorge I. for liie use of Dr. Halley, who
made an immense number ol observations with it on the
moon.

With the exception of the circular limb, the quadrant
is chiefly composed of straight iron bars, joined toge-
ther, as in Plate CCCCLXXVI Fig. 1. The breadth
of every bar is two inches and nine-tenths, and its

thickness 1^ tenth. The lines in Fig. 1. represent the

disposition of all the flat bars, or those in the plane of
the quadrant, and those in Fig. 2. the perpendicular
bars, or those at right angles to the former, and placed
behind the flat ones. The whole fabric is farther strength-
ened by a great number of short iron plates, or pieces
of the same iron bars, bent to a right angle, and placed
behind the quadrant in the angles made by the Hat and
perpendicular bars, and rivetted to them boih. Their
number, and the places where they are rivetted, are
shown in Fig. 2. by the small parallelograms adjoining to

the lines, and in order to make more room for the rivets,

the edge of each perpendicular bur does not divide the
breadth of the flat bar in the needle, but in the ratio of
two to one ; and the little plates are rivetted on the

broader side. The black thickening of the lines at their

crossing in Fig. 2. leprcsents small iron plates bent at

right angles, and rivetted in the angles made by the

intersections of the perpendicular bars. Al the ciicum-
ference of the quadrant there is also a perpendicular

bar bent circular, and fastened all along the middle of

the breadth of the limb or flat arch of the quadrant, by a

sufficient number of the above mentioned little plates.

The limb of the quadrant consists of two similar

quadrantal arches, one of iron, and the other of brass,

laid over it. The bieadth of each is thijee inches four-

tcnths, and the common part of their breadths, where
they lie doubled over one another, and are rivetted to-

Nn2
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gether, is two inches and two-tenths, the brass limb of a ruler, the following method was adopted :—In «r-

beine an inch and two-tenths more remote from the der to chvide uny other concentric arch /' A c by cross

centre than the iron one. In order to reduce the limb stiokes into parts similar to those in the given arch

to a true plane, the quadrant a h d u, Fig 3. was placed u c g c b d, lake a small beam compass, and having fix-

firmly on a level plane with its brass limb upwards. To cd its points at any convenient interval, upon the

a vertical axis / m, pointing to the centre o, was fixed centres --, if, being the given points of the divided arch,

an iron arm w n, carrying an iron scraper/:, which, when strike '.he small arches / i // A-. &c. cutting the undi-

turned round the axis / in, scraped the brass to a perfect vidcd ai th in /, A, then will the intercepted arches as /'A

plane, the edge of the scraper being coriecily perpen- be similar to the arches e t; ; that is, they will subtend

tlicular to the axis of motion. ' the same angles as their common centre o. For joining

Two arches were struck upon a brass limb, one with rf,g /:, and also of,o/i,o c, o g, the triangles e 'j/,g .ft

a radius of 96.85 inches, and the other with a radius of will be similar and equal to each other; every side in

95.8 inches. ^^^ °'^^ being respectively equal to every side in the

The outward arch is divided into ninety-six ecjual other. Taking aw.iy, therefore, the common angle «- o //

parts each, which are again divided inio sixteen equal from the equal angles i- o /, g o /i, the remaining angles

parts, and the inner arch is divided into degrees and eog,/c>/i will also be equal. If the triangles r/>,,g/io

twelfth parts of a degree.* be right angled at / and /;, the dividing strokes/ (, A k,

The beam of the compass, by which these arches he. will cut the quadrantal arch / A l, at right angles

were struck, was prevented from bending by several albo at/ and ft.

braces, and when an arch was struck, 60 degrees of it In Fig 4. a b c d represents a square piece of brass

was determined by placing one point of the compass at (with several steady pins in itj screwed to the flat

a, and making a stroke with the other at b. The arch bars at the centre of the quadrant, the screw holes bc-

a b was then bisected in c, by drawing two small arches ing so large as not to touch the screws
; and k t mn

upon a and b as centres, and with such a radius, as to represents a thick circular plate of brass, with a hollow

cross the arch a c 6 in two points, as near together as pipey g- fixed perpendicular to the middle ot it. This

possible without touching. The small interval between plate was turned exactly circular in a lathe upon a

these points was then bisected at r by the estimation of brass arbor o i, turned tapering, and a little hollow ia

the eye, aided by a magnifier. After this, the intervals the middle, no as to fit the cavity of the pipe/.g-, and

a f or c 6 was taken with the beam compass, and tians- to bear against it chiefly at both ends. When the hol-

ferred from 6 to (/, which determined the length of the low pipe ./^ is put through the holes (exactly fitted

quadrantal arch a d Each of the three arches being for it) in the middle of the square a b c d, the brass

bisected in the same manner, the quadrant was divided circle k I m h, is fixed to the plane of the square ab c rf,

into six equal parts, containing fifteen decrees each, with screws and steady pins. The point o in the pole

and every one of these was divided into three equal of the arbor o i is not only the centre of the circular

parts, in the following manner. To avoid making any neck X- / m n, about which the telescope must turn, but

superfluous points in the quadrantal arch, with its ra also the very centre upon which the divided arches

dius unaltered, but upon any other centre there was were struck upon the limb of the quadiant. The end

struck a faint arch, upon which the chord of fifteen of the telescope which hold.s the object glass lie, across

degrees, already found, was transferred from the qua- one end of an oblong plate of brass s r, at right angles

drantal arch, and the third part of fifteen degrees, being to its side., and is fixed to the plate by a brace capable

determined by trials on the faint arch, was transferred of being widened and narrowed with a screw. Near the

back again upon the quadrantal arch, which waS thus other end of the plate « /, there is a round hole lined

divided mto eighteen equal parts, containing five de- with a steel collar /i i; r, to be put over the brass neck,

grees each, and the fihh part of these was found by k I m >•, and to turn round upon it The section ~'

trials as before, in dividing a separate arch, drawn up- this collar taken at right angles to its plane, is sho

on a new centre, for this purpose only, the subdivi-

sions of the degrees into twelve equal parts were made
by bisections and trisections as befoie, so that the whole

quadrant was thus divided without using any superflu-

ous point

section of
wn

at z. the bronder of the two rings being under the plate

s t, and contiguous to the square piate abed. Over
this neck and collar there is fixed a brass spring shown
at I', anri sciewed to the neck k t m n, to keep the collar

from slipping from it ; and over all these is screwed a

The outward arch of the qu-iidrant was divided by cap, shown at .r, to cover the centre work, and to keep

bisections into ninety-six equal parts, till sixty degrees

or two thirds ot the quadrant became divided mto sixiy-

four, and the other third into thirty-two equal parts,

making in the whole ninety-six. Every one of ihese

was likewise diviued into sixteen equal parts by con-

tinued bisections. These two sorts of divisions form a

off the ilusi, which is also prevented from coming be-

tween Uie plates a b c ' and ., t to the neck and collar,

by means of a brass hoop surrounding the Ijroad rim or

base of the collar A r, and screwed to the backside of

the plate .v t ; which hoop is received into a circular

groove 1,2,3, 4, formed in the square plate without

check upon each other, being in reality two different touching any part of it.

quadrants; and the divisions of the one being reduced I'he superioriiy of this centre work consists in pre-

to those of the other by a table. (See Astuonomy-) serving tne place of the ceniral poml of the qiiidiantal

They never differed above five or six seconds in any arch in the pole of the arbor j i. For whenever an

part of the limb, the preference being always given to unsteady motion of the telescope round the centre of

the bisected divisions, as having been determined by the quadrant shall arise from the weaiing of the neck

a simple operation. plate k tm n, a ne>v neck plate and pipe may be cast,

As the divisions now made were only fine points on well hammered, and turned upon the poles of the same

the arch a d, it was necessary to draw lines through arbor o i, to fit the hole and collar, and ihen it will move

each of them. But as it was both difficult r.nd tedious the telescope round the centre of the limb as correctly

to draw lines exactly through every point by he edge as when it was new.

• A part of this process of dividing the l.mb has already been ijiven under Gbabuatioh ; but we have repeated it here, in order

that the complete deacnption of this quadrant may be read at once.
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We have vepvesented in Fig. 5. the quadrant fixed

to the eastern side of a freestone wall, buill on purpose

in the plane of the meridian. The whole \veii,'hl of ihe

quadrant is svistaiiied by (wo strong iron pins fi ,cd to

the wall, as afterwards described, and projccling through

two holes, made in two square plates of iron rivetted to

the quadrant at a and b in Fig. 1. The pin at a, which

bears the greater part of the weight, is immoveably

fixed in the wall, but the pin at b can be screwed up or

down by a strong screw in order to bring one side of the

quadrant to a horizontal, and the other to a vertical po-

sition.

Fig. 6. shows the method in which the pin b is moved.

An oblong plate of iron Im n o is let into the freestone

wall, and fastened to it by bolts of iron, which pass

through the wall, and through another plate let into the

opposite side of it, the bottom of each plate being bent

square and bedded in the stone. The heads of four iron

screws are shown at e,f, g, //, having the shanks going

through four long sliis made in another iron plate,

shown by the smaller parallelogram, and screwed into

the fixtd plate / m n o. The moveable pin 6 c is fixed

to the lesser plate, which is raised or depressed by means
of a long screw k i working against the bottom of the pin

6 c al d, being turned round in a strong concave screw

fixed to the bollom of the larger plate at/; q. The key

for turning the long screw X- j, is a sector of a circular

plate shown al r s t, the square hole in its centre ; be-

ing put upon the shank Xr. The radius of the key is

just so big as to move in the space between the wail and

the bars of the quadrant, and a chisel v is inserted into

the teeih, upon (he arch of the key, to increase the

power of moving it.

The plane of the quadrant is fixed to the wall, and

adjusted in any posicion by nearly the same number of

holdfasts as there are little squares round about the

quadrant, as in Fig. 2. Each holdfast consists of two

separate parts, one of which is fixed tp the wall and the

other to the quadrant.

A transverse section of the wall a 6 is shown in Fig.

7. where c, c, &c. are the holdfasts. Between the chops

of each, shown at d e, there passes one end of a small

brass plate, having its plane parallel to that of the

quadrant, the other end being bent to a right angle,

and rivetted to the perpendicular bars of the quadrant.

Each plate is, besides, pinched by two opposite screws

r *, which work through the chops d e, made pretty

wide for the purpose of adjusting the position of the

plane of the quadrant. Another use of the screws in

the chops was, in the event of the wall or quadrant
swelling or shrinking, so to alter their proportions that

the brass plates might slide without distending the

instrument. As lead is apt to yield, the holdfasts are

fastened in the wall with a composition of stone, dust,

pitch, and brimstone, or rosin, such as stonecutters use
for cementing broken siones.

The next point of importance is to balance the tele-

scope, so that it may have a free and easy motion round
the centre of the quadrant. This is done by the me-
thod shown in Fig. 5. where a 6 is an iron axis laid

across the top of the wall, having two brass plates fixed

perpendicular to the ends of it, with notches or holes

cut in them for the axis to turn in, which points to the

centre of the quadrant at right angles to its plane. To
the end ol the axis next the quadrant, is fixed an iron

arm c f/, having two brass plates c e, d /, almost per-
pendicular to ii, and to them are rivetted two slender

slips of fir, whose other ends meet at ff, near the eye-

glass, being held together in a brass cap or socket.

Through a small plate fixed to one side of a collar, em-
bracing this lower end of the telescope, there passes a
screw-pin at ff, parallel to the telescope ; which pin
being screwed into the cap at the end of the slips, keeps
up the telescope tight against the centre work. The
slips arc strengthened by five or six cross braces of the
same wood, as represented in the figure. To the other
enti of the axis a b, ai\other arm A i is fixed, parallel to

the telescope, and in a contrary direction, carrying a
weight i to counterpoise the weight of the telescope,

and make it rest in any position. And for greater ease
and freedom of its motion, two small brass rollers arc
fixed to each side of it, at k and /, which are held tight

to the plane of the limb by a plate springing a^aitist

its backside, which plate has also a roller at each end
of it.

\\'hen the telescope is pretty nearly directed to an
object whose altitude is to be laktn, a plate m n, which
is carried by the telescope along the limb and lies across

it, may be fixed to it by a screw, not here represented.

Then by twisting the head o of a long screw o /;, which
is parallel to the limb, and which works ihrough a female

screw annexed to the plate m n, and whose neck at /i

turns round in a collar annexed to the telescope ; a very

gradual motion is given to the telescope for bringing the

cross hairs exactly to cover the object.

To avoid the trouble of subdividing the quadrantal

arch into smaller parts, the telescope carries a small

brass plate, which slides upon the limb, and is called a
.Yonius, from the name of its inventor. To untlerstand

the reason and use of this plate, it is convenient to

premise the following theorem :— If a line ^aj', be di-

vided into any number of equal parts, a b, b c, c d, d e,

and an equal line k> e be dlviclcd into other equal parts,

« |3, /3 7, V i^", ^ £, whose number is one less than the
number of parts in a/; then « ^, « y, « (J\ » e, will ex-
ceed a b, a c, a d, a e, respectively, by one, two, three,

four parts of n b, whose denominator is the number of
parts in a c, or in « e. For, let. the lines a /, a i, be
coincident at both ends, and since any equimultiples of
two quantities, a b, a p, are in the same ratio as the

quantities, themselves, (liuclid, v. 15,) it will be as a 6 ;

afi^Zac : ocy^ad: cc^ZZae : a,e, or a/, and disjoinlly as

ab : bji^^uc: cyZIZad : d^:Z(ie : ee, or ef. The conse-

quents 6 /3, c y, rf ^, f £, are therefore in the same arith-

metical progression as the antecedents a b, a c, a d, a e,

and the first of the consequents b (3. is the same part of
its antecedent a b, as the last consequent e / is of

its antecedent a f, or as i»(3 is of «f, the number of parts

in a e and » t being equal b) the first supposition. And
it is manifest, that any two equal and coincident arches

of a circle have the sane property.

The uppear arch AU, Fig. 9, represents a degree di-

vided into 12 equal parts, each containing five mi-
nutes; and the under aich, CD, a 96ih part of the

quadrant divided into Ifi equal paits ; and EF, the

Nonius or subdividing plate fixed to the telescope, and
sliding vvith ii in the space between the arches AB and
CD. Both these divisions are numbered from left to

ritjht, commencing from the intersection of the vertical

radius, in order to measure the distances of objects from
the zenith ; but the parts on the Nonius, are number-
ed the contrary way, beginning from the iine 00, pro-

duced Ihrough Ihe cc'.iire of the quadrant. In the fi-

gure the Nonius EF is so situated, that the upper end
of the index 00 is not opposite to any one line upon the

adjacent arch, but to some point of a 12ih part of a de-

gree intercepted between 50 and 55 minutes. To find

the excess above 50, it will be seen by looking back
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from the index, that a division line of the Nonius, which o c. Then placinj; the points C f upon two points m k

lies between the numbers 3 and 4, is exactly opposite of an horizonlal line, drawn upon a firm plane, a point

to a division line upon the adjoinini; arch, which shows of a remote object covered by the cross hairs, was mark-

that 3^ minutes is to be added to the 50 minutes. For ed. The telescope being then turned half round, its

since a degree is divided into 12 equal parts, each con- axis a lu and the opposite points f s of the plates being

tainin^ 5 minutes, and since the length of the Nonius placed upon the same points m w, another point of a re-

is made equal to 1 1 of these parts, and divided into 10 mote object now covered by the cross hairs, was also

equal parts, it appears by the preceding theorem, in marked ; and the telescope remaining fixed, the cross

counting back again from the coincident division lines hairs were moved in its focus, till after several repeti-

to the index, that the first part of the Nonius exceeds tions of the operation, the same point of the object was

the first upon the limb by 1-lOth of this latter part, covered by them in both positions of the telescope ; and

that is by 1-lOth of 5 minutes, which is half a minute, then the line of sight was exactly parallel to the line oc,

and consequently that seven parts of the Nonius, from supposing the object to be remote. But because smaller

the coincident division lines to the index, exceed the marks upon a nearer object are better discerned, the

seven corresponding parts of the arch by seven half hairs were so adjusted, till in each position of the tele-

minutes or 3' 30". scope they covered a separate mark, the interval of the

When no one division line upon the limb is exactly marks being taken equal to the difference of the heights

opposite to a division line upon the Nonius, then we of the axis of the telescope above the fixed line 7nn, as

must look for that single part of the limb which is so near as could be measured.

opposed to a single part upon the Nonius, as to be ex- The object glass being well centred, the line of sight

ceeded by it at both ends, as shown in the parts G, H, was first of all made parallel to the plane of the quad-

Fig. 9. Then if that part of the Nonius appears to the rant, as near as it need be, by the measures of the brass

eye to exceed the part of the limb equally at each end, work annexed to the telescope ; and then the plane

IS" more must be allowed than if they had coincided described by the line of sight, turned about the centre

at their ends next the index; and according as the ex- of the quadrant, was brought into the plane of the

cess nest the index is judged to be one-third, one-half, meridian, by observing whether the fixed stars passed

</o!ii/e, or ^^fi/e, of the other excess, we must allow 7 J", over the cross hairs at the same instant of time, as

10", 20", 22|", respectively. For as the sum of the they passed over a meridian telescope, adjusted as

two excesses is always the same, and is equal to 30", above described, and placed so near the quadrant that

(as is obvious when one of them is diminished to no- the two observers would hear each other calling out

thing,) the number of seconds to be added will always be at the times of the transits. And by the coincidence

to 30", as the excess next the index is to the sum of the of these observations upon stars at various altitudes, it

two excesses. - appeared that the plane of the quadrant was wrought

The lower arch of the Nonius is divided into IB equal very true. For it is certain that the meridian plane

parts, and is equal in length to 17 equal parts upon the described by the meridian telescope as turning upon a

opposite arch, and therefore will determine 16th parts transverse axis, must be truer than that described by

of every one of them, by the theorem and method the quadrantal telescope, as guided by the rollers upon

above mentioned. In Fig. 9, the opposite division lines the limb.

of the Nonius and the lower arch are supposed to coin- When the quadrant was thus reduced into the plane

cide at the end of the 9lh part upon the Nonius, which of the meridian by the holdfasts above described, that

shows that the index cuts off 9-16ths of the opposite radius of it which terminates 90 degrees, was placed

part of the arch. And so the length of the arch from exactly vertical (by the movement above mentioned,)

the beginning of a 96th part of the quadrant, is thus de- with a plumb line of very fine silver wire ; so suspend-

noted 15.9 the lower pointer being past the 15th stroke, ed as to play exactly over the middle of the central

This way of subdividing by a Nonius, is preferable point o (in the pole of the arbor o i,) and also over the

to the common method of drawing diagonals, both be- stroke at 90 degrees upon the limb below. This posi-

cause the trouble of drawing so many diagonals is en- tion of the quadrant being once found, another plumb-

tirtly avoided, and also because they cannot be drawn line was suspended by the side of the quadrant, quite

so exactly by the edge of a ruler, as the lines upon the clear of the centre work, so as to play exactly over the

Nonius; and lastly, because the intersection of these middle of a fine point made in the limb below, in order

diagonals with the index or fiducial edge, (as they call to examine afterwards vvith more expedition, whether

it,) by reason of the great obliquity to each other, can- the quadrant has kept its place. For this purpose

not be determined so exactly by the eye as the coinci- an oblong piece of brass ab, laid flat upon the square

dence of two division lines in the Nonius, and the arch, plate at the centre of the quadrant, was gradually moved
which stands directly opposite to each other. to the right or left by two screws c, d, working against

The object-glass being firmly and permanently fixed the ends of it : a slit ab being cut lengthwise through

in the telescope, the Nonius plate c d, and the collar the plate to slide along two other screw-pins, c,/,

plate s t, were both screwed fast to the telescope when fixed in the back plate. The wire of the plummet

taken off from the quadrant, and then the line of sight was hung by a loop upon a pin g, and lay in a very

was brought to be parallel to the line c o, drawn through fine angular nick, filed in the edge of a little plate h,

o the centre of the collar /i ^r to c, the beginning of the which projected a little farther than the loop for the

divisions on the Nonius, in the following manner: The wire to bear upon it. This pj^ate h, and the pin g,

lines s « and e c/being drawn upon these plates both were both fixed to the oblong plate ab; by whose
perpendicular to Of, any distances ; and c/were taken gradual motion, above described, the wire hi was

equal to each other, on one side of o c, and any other brought to play exactly over the middle of the hole i

distances o s and c e (long enough to go beyond the te- in the limb ; and then the plate a b was pressed to the

lescope,) were also taken equal to each other on the op- quadrant by the screws e,f.—Smith's Oflcics, Vol. II. p.

positt side of c. Through the four points e, s, ;,/, the 332-341.

ends of the two plates were filed exactly parallel to In the year 1753 a quadrantal arc of 96°, with its
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subdivisions, was inserted in this quadrant by Bird, be-

tween the two original divided arcs, and all the obser-

vations since made with ihat insuument are referred to

this new arch.

2. Descrijition of Bird's Mural Quadrant.

The Mural Quadrant of Mr. Bird was constructed on

the model of Graham's, and was made entirely of brass.

It was erected in the time of Dr. Bradley in 1750, and

was used by that aslroncmer and Dr. Maskclyne in their

j-nosl valuable observations. The radius of that instru-

ment is eight feet. Near the eye-piece of the telescope

there is a good niicrometer, for givinjj it a slow motion,

and for measuring the number of seconds that the read-

ing lines of the vernier want of coincidence in any ob-

servation. As Mr. Smeaton recommended, however,

the vernier is no longer used, and the last 5' space in the

observed arc is subdivided by the screw.

Mr. Pond having had reason for suspecting the accu-

racy of the total arc of the quadrant, Mr. Troughton ex-

amined it by an apparatus contrived for the purpose.

He found the total kngth of the quadrantal arch 7"

too small, and he discovered a similar error of 2",

arising from the wear of the axis of motion. In the

intermediate division he could not detect more than

one second of inequality. The difference of the read-

ings of the two ai'cs has never been observed to exceed
4", which proves the great accuracy of Bird's gradua-

tion. The graduation of 7" in the total arch seems to

tie occasioned solely by a change of figure in the space

of 48 years, as Dr. Bradley found the arc to be exactly
90" in 1759.

Mr. Troughton has not examined the quadrantal arch

of Graham's quadrant, but he is of opinion that, being
made of iron, it has preserved its form belter than Bird's,

which was made of brass.

3. Cole's Quadrant by a single Reflection.

This instrument, invented by Mr. Benjamin Cole, is

composed ofa moveable radiusA B, Plate CCCCLXXVI.
Fig. 10. a quadrantal arch DE, three vanes A, B, C, and
a vernier I'G. The moveable radius is a piece of wood
about 2 inches long and IJ thick. The quadrantal arch

is also of wood, and has a radius of 9 inches, being divid-

ed into degrees and third parts of a degree. The sight

vane A, a thin piece of brass about 2 inches high and
1 broad, is placed perpendicularly at the end of the

radius A, and through the middle of it is a small

hole, through which the coincidence of the horizon
and solar spot is to be viewed. The horizon vane
B, about 1 inch broad, and 2J high, has a slit cut
through it about 1§ inch long and ^ broad. It is fixed

in the. centre pin of the quadrant perpendicularly, and
is always inclined 45° to the sight vane. The shade
vane C consists of two brass plates, one of which revolv-

ing on an arm, is about 4§ inches long, and |ths of an
inch broad. It is pinned at one end to the upper limb
of the quadrant by a screw, about which it has a small
motion. The other end lies in the arch, and the lower
edge of the arm is directed to the middle of the centre
pin. The other plate, which is properly the vane, is

about two inches long, and is fixed at right angles to

the first plate, at the distance of about half an inch from
the end next the arch. This vane may be used either

by the shadow which it casts, or by the solar spot
formed by a convex lens placed within it. In order to

rectify this vane, set the line C of the vernier opposite

to a degree on the upper limb of the quadrant, and turn

the screw on the back side of the limb forward or back-
ward till the hole in the sight vane, the centre of the
glass, and the sunk spot in the horizon vane, all lie in

the same straight line. In order to take the altitude of
the sun by that quadrant, turn your back to the sun, and
hold the insirumunt of the radius AB with your right
hand, till ii is in a vertical plane passing through the
sun, then looking through the sight vane and the hori-
zon vane till you see the horizon, move the quadrantal
arch upward with the left hand, till the shadow of the
sight vane or the solar spot formed by the lens fall di-
rectly on the slit in the horizon vane. When that is

done, the part of the quadrant raised above G or S, ac-
cording as the solar spot or shade is viewed, will be the
altitude of the sun required.

4. Description of Guntcr's Quadrant.

This quadrant, invented by Edinund Gunter, Profes-

sor of Astronomy in Gresham College, has been in use
since 1618. It is commonly made of wood, with its

limb divided into 90", and two sight vanes placed in

one of the radii next the division of 90°. It has like-

wise a stereographical projection of the sphere on the

plane of the equinoctial, and a calendar of the months
close to the divisions on the limb. The indications on
the limb are obtained by a plummet-line with a move-
able bead. The places of five stars are also laid down
on the quadrant, so that a series of astronomical pro-

blems can be performed with the quadrant in the same
manner as with a celestial globe. Thus, 1st, if the
thread is laid to the day of the month, it will cut on
the limb the degree of the sun's meridian altitude, and
I'ice versa. 2d, If the bead is slid on the thread to the
sun's place in the ecliptic, and if the thread be made
to cut on the limb the sun's meridian altitude, as ob-
served with the quadrant, the bead will fall upon the

hour of the day. 3d, If the bead is first laid to the sun's

place, and then on the given hour of the day, the thread
will cut the sun's altitude on the limb. 4th, If the

bead is set to the sun's place, and the thread mov-
ed to the line of declination, the bead will cut the
sun's declination. 5th, The bead being rectified to the

hour of the day, as in art. 2, and the sun's altitude ob-

served, bring the thread to the complement of the alti-

tude, and the bead will point out the sun's azimuth
among the azimuth lines. 6th, The thread being laid

upon the sun's place in the ecliptic, it will point out

on the limb his right ascension, and vice versa. 7ih,

In order to find the hour of the night from any of the

five stars laid down on the limb, put the bead to the

star to be observed, and, by art 2, find how many
hours it is from the meridian. From the star's right

ascension substract the sun's right ascension in time,

and add this difference to the observed hour of the

star from the meridian, the sum is the hour of the

nigtit.

5. Descrifition oj" Sutton's or Collins' Quadrant.

This quadrant, see Fig. 11, fitted to the latitude of

London, contains a stereographic projection of one quar-

ter of the sphere between the tropics, the eye being in

its north pole. The lines which run from right to left

are parallels of altitude, and those which cross them are

azimuths. The lesser of the two circles which bound
the projection is one-fourth of the tropic of Capricorn,

and the greater is one-fourth of that of Cancer. From
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a point on the left edge of the quadrant aie drawn the

two ecliptics, having the signs of the zodiac, and from

the same point are drawn the two horizons. The limb

is graduated bolh in degrees and hours, and, from the

sun's altitude, the hour of the day may be found to a

minute. The divided quadrants nearest the centre con-

tain the calendar of months, and beneath them is the

sun's decliiia;ion. Scvtral of the most remarkable stars

between the tropics are laid down on the projection, and

immediately below the projection is the quadrant and

line of shadows. The meihod of using this quadrant is

nearly the same as that of Gunler's.

6. Descri/Uion of the Horodictical Quadrant.

This little instrument derives its name from its pro-

perty of telling the hour of the day, and is made as fol-

lows : The quadrant CAB Plate CCCCLXXVI. Fig.

12. has its limb AB divided into 90°, and round its cen-

tre C are described seven concentric circles, having the

signs of the zodiac added to them. A ruler is now ap-

plied to the centre C and the limb AB, and the several

parallels are marked, the degrees corresponding to the

altitudes of the sun when in those degrees, for the given

hours. The points belonging to the same hour are then

connected by a curve line, and the number of the hour

added. A pair of sights are now fitted to the radius CA,
and a thread furnished with a plummet, and a sliding

bead, is attached to the centre C. By bringing the

bead to the parallel on which the sun is, and directing

the quadrant to the sun till a solar ray passes through

the sights, the bead will point at the hour of the day, as

the plummet-line cuts all the parallels in the degrees

corresponding to the sun's altitude. As the bead is in

the parallel which the sun then describes, the bead must

show the present hour, even though hour-lines pass

through the degrees of altitude to which the sun rises

every hour.

7. Descrifition of the Sinical Quadrant.

This instrument, Fig. 13, which is chiefly of use in

navigation, consists of several concentric quadrantal

arches, divided into eight equal parts by radii, with

straight lines crossing one another at right angles, and

parallel to the rectangular radii.

Any one of the arches, as BC, is used to represent

the horizon, or meridian, though it may represent a

quadrant of any great circle of a sphere. If BC is taken

as a quadrant of the horizon, either of the sides as AB,
may represent the meridian ; and the other sides as AC
will represent a parallel, or a lineof e;ist and west; while

all the other lines parallel to AB will be also meridians,

and all those parallel to AC east and west lines, or pa-

rallels.

The eight equal parts into which the limb is divided

by the radii contain 11° 15', and represent the eight

parts of the compass on the quarter of the horizon.

The arch BC is divided into 90°
; and by means of dia-

gonal lines each degree is subdivided into twelve parts,

or five minutes each. A thread is fixed to the centre,

and divides the horizon, by being laid over any degree

of the quadrant.

If this quadrant is taken to represent a quarter of

the meridian, one of its sides AB may be taken for the

common radius of the meridian and the equator, and

then the other AC will be half the axis of the world.

The degrees of the circumference BC will represent

degrees of latitude, and the lines parallel to the side

AB assumed from every point of latitude to the axis

AC, will be the radii of the parallels of latitude, and
likewise the cosines of these latitudes.

If it is now required to find the degrees of longitude
contained in 83° of the lesser leagues in the parallel of
48°. Lay the thread over 48° of latitude, on the cir-

cumference, and count the 83 leagues from A upon AB.
These will terminate at H, allowing for every small in-

terval four leagues, and the interval between the broad
lines twenty leagues. By then tracing out the parallel

IIG from the part H to the thread, the part AG of the

thread willshow, that 125 greater, or equinoctial leagues,

make 6° 15' ; allowing 20 leagues to a degree, and 3' for

one league; and, conequently, that 83 lesser leagues

AH, which make the difference of longitude of the

course, and are equal to the radius of the parallel GI,
make 6° 15' of the above-mentioned parallel.

When the ship sails on an oblique course, this course,

besides the north and south greater leagues, gives lesser

leagues easterly and westerly, to be converted into de-

grees of longitude of the equator. But as these leagues

are made neither on the parallel of departure, nor on
that of arrival, but in all the intermediate ones, a mean
j
roportional parallel between them must be found.

For this purpose, the quadrant has a scale of cross la-

titudes, so that we have only to take with the compasses
the middle point between the parallels of which we want
the mean, and the middle point will be the mean paral-

lel required.

The chief use of the sinical quadrant, is to form tri-

angles upon it similar to those iTiade by a ship's course

with me meridians and parallels; the sides of these tri-

angles being measured by the equal intervals between
the concentric quadrants, and the lines of N. and S. E.

and W. Every fifth of the lines and arcs is distinguish-

ed by a broader line, so that if each interval is made to

stand for a league, there will be five between two adja-

cent broad lines ; or if each interval represent four

leagues, there will be twenty leagues, or a sea degree,

between two adjacent broad lines.

If we suppose a ship to have sailed 1 50 leagues north-

east, one-fourth north, which is the third point, and
makes an angle of 38° 45' with the north part of the me-
ridian, then making A the place of departure, reckon by
means of the concentric arch along the point the ship

sailed on, as AD, ISO leagues from A to D, then is the

point D the point of the plane to which the ship has ar-

rived. Let DE be the parallel to the side AC, and we
shall then have a right angled triangle A ED, similar to

that of the ship's course, difference of longitude and la-

titude. The side AE gives 125 leagues for the difference

of latitude northwards, which makes 6° 15', reckoning
twenty leagues to a degree; and the side DE gives

eighty-three lesser leagues, answering to the parallels

which, when reduced as above shown, will give the dif-

ference of longitude.

8. Descri)itio7i of the Common Gunners' Quadrant.

This instrument, represented in Fig. 14, consists of

two branches made of wood or brass, one of which is

about twelve inches long, eight lines broad, and one line

thick ; and the other four inches lung. Between these

branches is placed a quadrant, divided into 90°, the di-

visions, commencing at the shorter branch, which is fur-

nished with a thread and plummet.
The use of the quadrant is to point cannons, mortars,

&c. which is done by jjlacing the longest branch in the

mouth of the piece of ordnance, and by elevating the



QUA auA 289

piece, till the plumb line vest at the degree of elevation

required.

Descri/ition of Mr. Irving's substitute for the Gun-
ner's Quadrant.

As one of the objects of the Gunner's Quadrant is

to point guns precisely in the same manner when the

visual line does not bear on the object, and when the

abject aimed at is hit by the gun at a particular eleva-

tion ; the following instrument, which answers the pur-

pose much better, was contrived by Alex. Irving, Esq.

when first Lieutenant of the Edinburgh Corps of Artil-

lery. It is represented in a front and back view in Plate

CCCCLXXVI. Fig. 15. and IG. Tbc following is Mr.
Irving's own description of it. " Breadth of the nppr-

ture, one inch; length, one and a half, which is divided

by a scale, into 18 parts, each of which, when the length

of the gun (this calculation applies to the ordinary light

six-pounders) is made radius, will be equal to five mi-
nutes. The Nonius dividing plate which is fixed to the

horizontal moveable wire, being divided into five parts,

which altogether are equal to four divisions of the scale,

will give a division into minutes.

The two feet of the instrument rest upon the upper
part of one of the muzzle mouldings of the gun, on
which it is kept by a steel spring. The spirit level

must be parallel to the line joining the feet, and at

right angles to the vertical wire. The view of the

back part will show the mode in which the Nonius and
horizontal wire are raised and lowered by means of a
screw.

The aperture is bisected vertically by a black wire,

which is cut at right angles by a horizontal wire. The
latter, however, must not be a wire, but a thin plate set

edgewise, that it may bear being raised or lowered.

When it arrives at the opposite side of the instrument,

it is flattened in a contrary direction, and kept close to

the limb of the instrument by a slip of metal, which,
however, allows it to move freely up and down.

In Using the instrument, says Colonel Macdonald,
the horizontal wire can be depressed or elevated till

its intersection with the perpendicular one cuts some
point on the object, and, by bringing the intersecting

point on the same part of the object in all succeeding
shots, the gun will be ahvays similarly pointed. The
angle of elevation of fitld-pitccs seldom exceeds the

degree which th.it instrument is ca])al)le of ascertain-

ing, and it miKht easily be rendered capable of mea-
suring larger angles than are usual in field service.

See Colonel Macdoiiald's work On Projectiles., Fuzes,
<Jc. pp. 59, 60. Lond. 1819.

For further information on the subject of Quadrants,
see Bion ontlie Co?istruction a?nl Princifial Uses of Ma-
thematical Instruments; Smith's 0/itics, vol. ii. chap,
vii. p. 332 ;

" The Method of Constructing Mural
Quadrants," published by order of the Commissioners
ef the Board of Longitude, in the year 1768; Vince's
Treatise on Practical Jstronomy ; Grandjean de Fou-
chy's Machine for Managing a Quadrant, in the Mem.
Jcad. 1740, p. 468; or Machines ./1/iprouvees, vii. p. 47.
A (|uadrant with a reflecting T. lescope is described in
the Mem. Jcad. Par. 1745, Hist. p. 121; Gersten's
Quadruntis Muralis Idea A^ova, in the Phil. Trans.
1747, vol. xliv. p. 507; Fouchy on Converting a
Quadrant into an Jziinuthal Instrument, in the Mem,
Acad. Par. 1781, p. 259; Caesaris de Qucdrante Mu-
rali Mcdiolanensi Ramsdeni, 8vo, See Sextant

Vol. XVI.—Part I.

QUADRATIC Equations. See Algeura.

QU.'\DRATURE. See Geometry, and Fluxions

QUADRUPEDS. See Mammalia.

QUAKIORS, or Friends. The tenets more pecu-
liarly held by this society were first promulgated by
George Fox, about the year 1647. He, on this account,
often suffered persecution. In the year 1650 he was
imprisoned at Derby, and it was here that the name of
QuAitERs was lirst t^iven to George I'ox and his friends,
by one of the Justices who committed him, because he
had bid them to " tremble at the word of the Lord."
Tins appellation soon became, and has since continued
to be, their usual denomination; but they themselves
adopted the appellation of Frieniis.
During the time of the Commonwealth much per-

sonal abuse was bestowed on them; imprisonment was
common ; and stripes, under pretence of vagrancy,
were inflicted without regard to sex, and on persons
of unimpeachable character, and of good circumstances
in the world. Although the practice of inflicting cor-
poral punishment on this people seems in England to

have fallen into disuse at the restoration, yet the reign
of Charles II. must he considered as the lime of their

greatest suffering. Their imprisonments were long,
often terminating only with the life of the prisoner.

The crowds shut up together increased, in many places,

the ordinary sufferings of confinement; which, in

some cases, were augmented by the barbarity of gaol-
ers. The fines imposed were exacted with a rigour
that generally oppressed the sufferer, and sometimes
left him nearly destitute of household goods; and
several families experienced a separation of the nearest
connexions of life, by the execution of a law which
subjected the members of this society to banishment.
The king, as a branch of the legislature, joined in the

enactment of these laws ; nevertheless, he did not seem
in all cases to countenance severity, for he was the
means of affording relief in the most sanguinary perse-
cution which the Friends ever experienced. This was in

New England, where it was made penal for a Quaker
even to reside. The government of that province first

imprisoned them, next employed the scourge, which
was followed up by cutting off" their ears; but all this

proving insufficient to deter the F'riends from return-
ing to New England in order to preach the Gospel,
which they believed to be a duty required of them by
the divine will, a law was enacted to banish ibom on
pain of death. Their constancy, however, was not
thus to be shaken, and four F'riends, one of whom was
a woman, were hanged at Boston. In this extremity,

application was made to Charles II. who willingly

granted his nianda?nus, dated 9ih September, 1661, to

stop these severities. The Quakers, in common with
other dissenters, were relieved by the suspension of

the penal laws under James II. But it was not until

the reign of King William that they obtained any de-

gree of legal protection. In the year 1581 Charles II.

granted to William Penn the province of Pennsylvania.

Penn's treaty with the Indians on this occasion, re-

flects honour on his memory, and forms a striking con-

trast with the conduct of other colonists. In the go-

vernment which he formed, he allowed that full liberty

of conscience, which he and his friends had themselves

claimed from their fellow professors of the Christian

name. If the Independents have the credit of being

the first who held the principles of toleration, the

O o
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Friends have ihe credit of being the riist who reduced

those principles to practice. In the early times of this

Society, a few individuals belonging to it were charge-

able with irregularity and impropriety in some parts

of their conduct, but we believe that, on examination,

it will be found that such conduct was disapproved of

by the Society at large. The most notorious instance

of the kind is that of James Naylor, who was condemn-

ed on a charge of blasphemy by Cromwell's parlia-

ment ; but when it is considered that he was disowned

as a member by the society, and was not reinstated un-

til he had publicly acknowledged his error, and given

signs of sincere repentance, it is certainly unfair to af-

fix any stigma to the Friends on his account
;
yet this

has been done by several writers.

The doctrines of the Society of !• riends have been

variously represented, but we shall give the reader an

account of their tenets nearly in their own words, leaving

him to judge for himself.

1. They believe that God is one, and there is none

other besides him, and that this one God is Father, Son,

and Holy Ghost, as in Matt, xxviii. 19. (R. Claridge.)

To the assertion that the Quakers, deny the Trinity,

William Penn answers, " Nothing less. They believe

in the Holy Three, or the Trinity of Father, Word,

and Spirit, according to the Scripture : but they are

very tender of quitting Scripture terms and phrases for

schoolmen's, such as distinct and separate persons and

subsistencies, Etc. from whence people are apt to enter-

tain gross ideas and notions of the Father, Son, and

Holy' Ghost," &c.

2. They believe that Christ is both God and man, in

wonderful union, not a God by creation or office, as some
hold, nor man by the assumption of a human body only,

without a reasonable soul, as others, or that the man-

hood was swallowed up of the godhead, as a third sort

grossly fancy; but God uncreated, (see, John i. 1, 3.

Coloss. i. 17, Ecc.) the true God, (1 John, v. 20,) the

great God, (Tit. ii. 13, Sec.) And man, conceived by

the Holy Ghost, and born of the Virgin Mary, (see

Luke i. 3], 35,) who suffered for our salvation, and

was raised again for our justification, and ovpr liv-

elh to make intercession for us. In reply to the

charge, that " the quakers deny Christ to be God."

William Penn says, " a most untrue and uncharitable

censure; for their great and characteristic principles

being this, that Christ, as the divine word, lightelh the

souls of all men that come into the world with a spi-

ritual and saving light, according to John i. 8, 9, ig,

(which nothing but the Creator of souls can do,) it

does sufficiently show they believe him to be God,

for they truly and expressly own him to be, accord-

ing to the Scripture, viz. in him was life, and the life

was the light of men, and he is God over all, bless-

ed for ever." And to the objection, that " the quakers

deny the human nature of Christ," he answers, " we
never taught, said, or held so gross a thing. F'or, as

we belive him to be God over all, blessed for ever, so

do we truly believe him to be of the seed of Abraham
and David after the flesh, and therefore truly and pro-

perly man, like us. in all things, sin only excepted."

(William Penn.)

3. On the Scrifitures

.

—rThey believe them to be of di-

vine authority, given by the inspiration of God through

holy men ; that they are a declaration of those things

most surely believed by the primitive Christians, and

that they contain the mind and will of God, and are

his <;ommands to us, and therefore are obligatory on us,

and are profitable for doctrine, for reproof, Sec. Thev

love and prefer them before all other books in the

world, rejecting all principles or doctrines whatsoever

that are repugnant thereunto; indeed, no society of

Christians in the world can have a more reverend and

honourable esteem for them than they have. (William

Penn.) Nevertheless, they object to calling the Scrip-

tures the word of God, as being a name applied to

Christ as the eternal word by the sacred writers them-

selves, though loo often misunderstood, and therefore

misapplied, by those who extol the Scripiure above the

immediate teaching of Christ's spirit in the heart;

whereas, without the last, the first cannot be profitably

understood.

4. On the Rexnrrrrtion.—They believe the resurrec-

tion according to the Scripture, not only from sin, but

albo from death and the grave; they most steadfastly

believe, that as our Lord Jesus Christ was raised from
the dead by the power of the Father, and was the first-

fi-uits of the resurrection, so every man in his own or-

der shall arise, they that have done well to the resur-

rection of eternal life, but they that have done evil to

everlasting condemnation; and as the celestial bodies

do far excel the terrestrial, so they expect our spiritual

bodies in the resurrection shall far excel what our bo-

dies now are, (William Penn and William Sewell.)

5. 071 ihe Original and Present State of Man.—Wil-

liam Penn says " the world began with innocency, all was

then good that God had made; man in paradise, the.

beast in the field, the fowl in the air, &c. worshipped,

praised, and exalted his power, wisdom, and goodness.

But this happy state lasted not long; for man, the crown
and glory of the whole, being tempted to aspire above

his place, fell below it; but the divine image, the wis-

dom, power, and purity he was made in, by which,

being no longer fit for paradise, he was expelled that

garden of God, and was driven out as a poor vaga-

bond, from the presence of the Lord, to wander in the

earth." Respecting the present state of man, Robert

Barclay observes, " we cannot suppose that men, who
are come of Adam naturally, can have any good thing

in their nature as belonging to ii, which he, from whom
they derive their nature, had not himself to communi-
cate to them. If then we may affirm, that Adam did

not retain in his nature (as belonging thereunto) any
will or light capable to give him knowledge in spiritual

things, then neither can his posterity ; for whatsover

real good any man doth, it proceeds., not from his nature,

as he is man or the son of Adam, but from the seed

of God in him, as a new visitation of life, in order to

bring him out of his natural condition.

6. On Man's Redemfition through Christ.—They be-

lieve that God, who made man, had pity on him in the

fail, and in his infinite goodness and wisdom, provided

means for his restoration by a nobler and more excel-

lent Adam, promised to be born of a woman; and

which, in a signal manner, by the dispensation of the

Son of God in the flesh, was personally and fully ac-

complished in our Saviour; and that, as truly as Christ

overcame the spiriiual enemy of mankind in our na-

ture in his own person, so, by his divine grace being

received and obeyed by us, he overcomes him in us.

They believe that there is no way of being saved from

sin and wrath eternal, but by that Christ alone who
died at Jerusalem : there is no way of being saved by

him, but by receiving him into the heart through a liv-

ing faith. Respecting the doctrines of satisfaction and

justification, William Penn says, " I shall first speak

negatively, what we do not own. We cannot believe

that Christ is the cause but the effect of God's love, ac-
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cording to the testimony of the beloved disciple, (John,

chap, iii.) "God so loved the world, that he gave his

only begotten Son, thivt whosoever belicveth in him
should not perish, but have everlasting life." We can-

not say that Christ's death and sufferings were a strict

and rigid satisfaction for that eternal death and misery

due to man for sin and transgression ; for such a no-

tion were to make God's mercy little concerned in

man's salvation." Now, positively what we own as to

justification; "we do believe, that Jesus Christ was
our holy sacrifice, atonement, and propitiation, that he

bore our iniquities, and that by his stripes we are

healed of the wounds Adam gave us in the fall, and

that God is just in forgiving true penitents upon ac-

count of that holy offering which Christ made of him-
self to God for us ; and that what he did and suffered,

satisfied and pleased God, and was for the sake of fallen

man that had displeased God ; and that by the offering

up of himself, once for all, through the eternal Spirit,

he hath for ever perfected those (in all times,) that are

sanctified." It is their belief that every man coming
into the world, is endued with a measure of the light,

grace, or good spirit of Christ, by which as it is at-

tended to, he is enabled to correct the disorderly pas-

sions and corrupt propensities of his fallen nature,

which mere reason is hisufficient to overcome, for all

that belongs to men is fallible, but by this divine grace
which comes from him who hath overcome the. wnrld,

the snares of the enemy nre. detected, his allurements

avoided, and deliverance experienced through faith in

its effectual operation, whereby the soul is translated

out of the kingdom of darkness, and from the power of

Satan, into the marvellous light and kingdom of God.
7. On li'ors/ii/i.—Being thus persuaded, that man,

without the spirit of Christ inwardly revealed, can do
nothing to the gloiy of God, or to effect his own salva-

tion ; they think this influence especially necessary to

the performance of the highest act of which the human
mind is capable, even the worship of our Heavenly
Father, in spirit and in truth; therefore, they consider

as obstructions to pure worship all forms which divert

the attention of the mind from the secret influence of

this unction from the Holy One. Yet they think it

incumbent on Christians to meet often together in tes-

timony of their dependence on God, and for a renewal

of their spiritual strength. In the performance of this

worship, they believe it to be their duty to maintain

the watch by preserving the attention from being car-

ried away by thoughts originating in the will of man,
and patiently to wait for the arising of that love,

which, by subduing these thoughts, produces an inward
silence, and therein affords a true sense of their condi-

tion ; believing even a single sigh, arising from such a
sense of their infiimities and of the need they have of
divine help, to be more acceptable to God than any
pel formances, however specious, which originate in the
ivill uf man. Thus each not only partakes of the par-

ticular relreshment and strength which comes from the
divine life in himself, but is a sharer with the whole
body, as being a living member of the body, has a joint

fellowship and communion with all, and hereby, a mi-
nister by being baptized into the states of those assem-
bled, is enabled to exercise his gift to the real edifica-

tion of the church. (R. Barclay's Summary)
8. On Tlis Ministry.—Hence it follows, that the mi-

nistry which they approve must have its origin from
the same di\ine influence that they conceive essential

to the right periorniance of every religious act. Ac-
cordingly, they believe, that the renewed assistance of

the light and power of Christ is indispensably neces-
sary for all true ministry ; and that this holy influence
is not to be procured by study, but is the free gift of
God to chosen and devoted servants, and as this gift is

freely received, they believe, according to the com-
mand of Christ, (Mat. x. 8,) that it ought to be freely
exercised by the Christian minister. Hence arises their
testirnony against preaching for hire, and hence their
conscientious refusal to support such ministry by tithes

or other means. And being fully assured that male
and female arc all one in Christ, they conceive that wo-
men may equally with men be qualified for the minis-
try.

9. On Bafitism and the Lord's Sufi/ter,—They hold,
that there is one Lord, and one faith, so his baptism
is one in nature and operation, that nothing short of it

can make us living members of his mystical body, and
that the baptism with water administered by his fore-

runner John, belonged, as the latter confessed, to an in-

ferior dispensation. With respect to the other rite,

they believe that communion between Christ and his

church is not maintained by that, or by any other ex-
ternal ceremony, but only by a real participation of his

divine nature through faith ; that this is the supper al-

luded to in the revelation : " Behold, I stand at the door,

and knock : if any man hear my voice, and open the
door, I will come in to him, and will sup with him, and
he with me," (Rev. iii. 20.)

10. On Oal/m and War.—With respect to the former
of these, they abide literally by Christ's positive in-
junction, "Swear not at all." From the most excel-
lent precepts and example of our Lord himself, and the
primitive Christians, and from the correspondent con-
victions of the Holy Spirit in their own hearts, they
are confirmed in the belief that wars and fightings are,
in their origin and effects, repugnant to the gospel,
which still breathes peace and good will to men.

1 1. They disuse those names of the months and days
of the week which, having been given in honour of
the heros and false gods of the heathen, originated in
their flattery or superstition ; and the custom of speak-
ing to a single person in the plural number, as having
also arisen from motives of adulation. Compliments,
superfluity of apparel and furniture, outward shows of
rejoicing and mourning. Sec. they esteem likewise in-

compatible with the simplicity and sincerity of the
Christian life.

12. On their Church Government or Disci/ilinc.—
They have monthly, quarterly, and yearly meetings, so

called from the times of their being held. A monthly
meeting is usually composed of several particular con-
gregations, situated within a convenient distance. Its

business is to provide for the subsistence of the poor
(for they maintain their own poor) and for the educa-
tion of their offspring; to judge of the sincerity and
fitness of persons appearing to be convinced of their re-

ligious principles, and desiring to be admitted into

membership; to excite due attention co the discharge

of religious and moral duty, and to admonish disorder-

ly members, and if they shoulil prove irreclaimable, to

disown them. The society las always scrupled to ac-

knovvieilge the e.Kclusive authority of the priest to mar-
ry. All marriages auiongst them are proposed to the

monthly meeting fjr its concurrence, widioul which
tiiey arc not aUowcd, and are solemnized in a public

meeting for ivorship. Of such marnagss the \uonthly

meeting keeps a record, as also of the births and bu-
rials vl the members.

Several monthly meetings compose a quarterly meet-
O o 3
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ing, to which they send represent .tives, who produce,

at the quaiteily meeting, written answers, from the

monthly meetings, to certain queries respecting the

conduct of their members, and the meetings' care over

them. The accounts thus received are digested into

one, which is sent also in the form of answers to que-

ries by representatives to the yearly meeting, and thus

the state ol the body is laid before the society at large.

Appeals from the judgment of a monthly meeting are

brought to the quarteriy meeting, whose business it is

also to assist the moniniy niectiug in any difiicull case,

or where they appear to be remiss in their care over

tht individuals who compose the.n.

The yearly meeting has the general superintendence
• f the society in the country in wliich it is esiablished;

and, therefore, as paiticular exigencies arise, it gives

forth its advice, makes such regulalions as appear to be

requisite, or excites to tlie observance of those already

made. Appeals from the judgment of quarterly meet-
ings are here finaiiy deleriiiiued There aie, in all,

nine yearly meetings, one in London, to which ci me
representatives from Ireland, and eight in America.
Those who believe themselves required to speak in

meetings for worship are not immediately acknowledg-
ed as niiiiislers by their respective monthly meetings,

but time is taken for judgment, that the meeting may
be satisfied ol their call and qualification. And in or-

der that those who are in the siiuaiion of minUto.-o muy
have the sympathy and counsel of those of either sex,

who, by their experience in the work of religion, are

qualified for that service, the monthly meetings are ad-

vised to select such, under the denuminatiun of elders.

These, with the ministers approved by their monthly
meetings, have meetings peculiar to themselves, called

meetings oi mi iislers and elders, in which they have

an opponunity of exciting each other to the discharge

of their several duties, and extending advice to those

who m.iy appear to stand in need ot it. Such meet-

ing are generally held in the compass of each monthly,
quarterly, and yearly meeting. The members of them
unite with their brethren in the meetings for discip-

line, and are equally accountable to the latter for their

conduct.

The foregoing account is principally compiled from
the following works: ".,4 Hum,, ary oj tlu Hislury,

Doclrinc, isi'c. '>t tnend^ ;" R. Claridge's " Li/e and
Posthumous IViiks" William Penn's " W'^rks " R.
Barclay's '' Ali-A'-gy " and SevveU's ^^ himory of ilie

Quak'ix."

QUANGTON. See China.
QUARLES, Fkancis, an English poet of moderate

geiiius, was the son of Ja.iies Quarles, Esq. of the Navy
Board, and Wiis born in 1592, at Rumford, near Essex.
He received his education at Christ's College, Cam-
bridge, and afterwards was entered at Lincoln's Inn
For some time he held the situation of cupbearer to the

Queen of Boliemia, the daughter of James L; and, up-
on his return he received the situation of secretaiy to

Archbishop Usher, \n Leland. The breaking out of
the rebellion, however, "..., 1641, compelled him tore-
turn after the loss of his property. Our author had also

held the situation of chronolog-r lo the ciiy of Londtni,
and he enjoyed a pension from C.-arles L in consideia-
tion of his having made himsell Vnown by several
works of on religious subjects. One of his writings,
called " r/i' L'-yal i'onvr.," gave great offence lo the
parliament; and his attachment to the king, which he
evinced by joining him at Oxford, was punished by

the loss of his estates, books, and MSS. These losses

preyed upon his spirits, and he died in 164 4, at the age
of fifiy two.

Our author is chiefly known by his " Divine Em-
blem^," though he has written several works, both in

prose and verse. This work consists of a set of designs
exhibited in prints, and illustrated by some lines attach-

ed to each, and «as once much admired by pious readers.

His verses, though occasionally injured with bad taste,

display many marks of real genius. See HeadUy's Sc
Itcc BiQuiii-x of jincitnt Jins^iuh Foetru, and Mr. Jack-

son of Exeter's I.eitirs on fari'iiin Su'ijrcta.

QUARTZ. See Mineralogy.
QUASSL\. See Mati ria Medica.

QUEBEC, a city of North America, and the capital

of the province of Lower Canada, is situated on a high

point of land on the N. W. side of ihe St. Lawrence,
at the confluence of the river St. Charles, and at the

distance of about 320 miles from the .Atlantic. The
river is here contracted by a point of land on the op-

posite side, to the breadth of three-fourths of a mile,

but afterwards expands lo the width of five or six miles,

The name Quebec denotes in the Algonquin lan-

guage this contraction. The basin, wh'ch is the name
given to the wide part of the river before the town, is

capable of floaling 100 ships of the line.

Quebec is divided into the Upper and Lower towns.
The former stands upon limesKnie rock on the side of
Cape Diamond; and the lower town, which is built

close to the river and round the bottom of the point, or
ground gained from the sea, is 15 feet lower than the

upper one, and is separated from it by a line of steep

rocks.

The streets of Quebec are, from the nature of its

situation, very uneven and irregular. All of them are

well paved, and their breadths vary from 24 to 32 feet.

St. Louis Street is reckoned the finest part of the town,

and contains many handsome houses of modern aspect.

The greater pioporlion of the houses in Quebec are

built with stone.

Among the public buildings of Quebec the castle of

St. Louis is the principal one. It is a handsome stone

edifice, standing on the summit oi the rock, and on
the margin of a precipice about 200 feet high. From
the gallery ^' i>ich suirounds the solid wall of masonry
which supports the building, there is an extensive view

of great interest. The castle is three stoiies in height,

and is 162 feet in length, and' 45 in breadth.

The court-house, which is 136 feet long, and 44

broad, is a large modern building of stone, situated in

St Louis Street. The cathedral of the Frotest.mt

church, though simple in its orn iments, is deemed one
of the handsomest edifices in the city. It is 136 feet

long and 75 broad, and stands near the court house.

Its spire, which is high, is covered with tin, like several

of the houses. The cathedral of the Catholics, which
is opposite to the mat ke'-|)iace, is a spacious and massy
buiidmg of stone, about 216 feet long and 108 broatl.

The new jail, which is an elegant edifice of fine free-

stone, about 160 feet long and 68 broad, cost ^'15,000,

and was completed in 1814. In the artillery barracks,

w hich are a new building, about 527 feet long and 40
broad, there is an armory, storehouses, and work
shops, besides quarters for the artillery soldiers. The
armory contains small arms, &c. for 20,0. lO men,
which are always ready for use. The Ursuline con-

vent is a good building, and its church is nchiy and
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fceautifully ornamented. Besides tliese buildings, there

is the Scots church, the Lower town church, the se-

minary, the union hotel, Iniilt in 1803, near the castle,

and the hospital general, one of the largest ol" the

houses, which is in the suliurbs, witiiout the walls.

The fortifications of Quebec have been lonij cele-

brated for their strength. Towards the river, nature

has given it ample protection, and, where the rock is

accessible, very slight walls form a suflicient defence.

The principal bauery, which commands the basin, is

mounted with twtniy-two 24 pounders, and two French
36 pounders, and two lart;e iron mortars. This bat-

tery is flanked by another of six guns, which commands
the passes from the Lower town. From the Rreat bat-

teiy proceeds a line of defences past the Hope and
Palace gates, and joining the Coteau du Palais.

The principal exports from Quebec are grain, flour,

timber, lumber, ashes, &c and the imports consist of all

the articles manufactured in Europe. The annual
value of the expoi ts and imports, is calculated at about
one million sterling.

The cliiiiatc of Quebec is intensely cold, especially

in the winter. The mean temperature is so low as
41° 74 Fahrenheit. The mean temperature of summer
is 68°, and that of winter 14° 18. The river is not
always frozen over; but in winter large masses of ice,

floaiing up and down with the tide, considerably impede
the navigation.

The scenery exhibited from various parts of the
Upper town of Quebec, is represented by Mr. Weld,
as surpassing in grandeur, beauty, and diversity, any
thing that he has seen either in America, or in any other
part of the globe.

The population of Quebec has been recently esti-

mated at 18,000. West long. 71° 5' 29", and North
lat. 46° 48' 38". .See America, and Canada, Weld's
Travels in Canada, vol. i.; Gva.y''& Account of Ca-
nada, &c. ; and Marshall's Life oj Washington, vol. i.

&:c.

QUEDA. See Malacca.
QUEENBOROUGH, is a borough town of Eng-

land, in the island of Sheppcy and county of Kent. It

consists of about 200 new houses, all of which are ex'
actly two stories high. A new guild hall has been
lately erected on the site of the old market house, and
the market place and jail are below it. The church,
though old, is neatly fitted up. The inhabitants are
chiefly employed in the oyster fishery. The town is

governed by a mayor, lour jurats, and two bailiff's, and
sends to parliament two members, who are elected by
150 voters. Population about 805.

QUEEN Charlotte's Island, is an island in the
Pacific, discovered in 1767 by Captain Wallis. It is

about six miles long and one broad, sandy and level,
and full of trees. The inhabitants are of a middle
size and dark complexion. Their dress was a kind
of coarse matting. West long. 138° 4', South lat.
19° 18'.

QUEEN Charlotte's Islands, is the name of a
group of islands discovered by Captain Carteret in

1767, and consisting of Egmont's Island, or New
Guernsey, Lord Howe's Island, or New Jersey, and
some others. Medana first discovered these islands in

1595, and called the principal one Santa Cruz. These
islands are in general fertile and inhabited. E. long.
163° 30' to 165° 10', S. lat. 9° 50' to 11° 20'. See
Hawkesworth's Voyages, vol. i. p. 349.

QUEEN Charlotte's Island. See Zealand, New.
queen's Coumxy, is the name of a county in Ire-

land, which derives its name from Queen Mary, in
whose rei.n it was established. For the same reason
its chief town was called Maryborough. This county
is bounded by King's county on the north and west,
by Kildare and part of Carlow on the east; by Kil-
kenny on the south, and by Tipperary on the south-
west. Its form is that of a parallelogram, having one
of its sides thirty-two English mihs, and the 'other
twenty-five miles long. It contains about 590 square
English miles and 378,023 Eni^lish acres. It has eight
baronies and fifty parishes ; atid in 1821, a population
of about 129, J91 inhabitants, being an increase of
15,574 since 1813.

The principal hills of the county are the mountains of
Sliebh-bloom, and the Dysart hills. The former are
so steep and impassable, ihat for fourteen miles where
they separate the King's and Queen's counties, there
is only one pass through them, and that a very diffi-

cult one, called the Gap of Glandine. The rivers liar-

row and Noic have their source in this RidLi;e. The
Dysart hills firm a detached part, and command a
view of a fine country, ornamented viith plantations
and magnificent demesnes. The rest of the county is

rather flat, and the whole is watered with livers and
numerous mountain streams. According to Sir Charles
Cooie, the following is the ratio of the different kinds of
land, in Irish acres.

~

Arable Linrl, pasture and meadow.
Bog, mountain and waste,
Koads,
Woods and plantations,

Water,

210.000
2l,UOO
2,000
1,300

1,000

235,300

In the map belonging to the Grand Jury, the bogs
and mountains are reckoned at 60 000.

Queen's county is watered with soine rivers, and by
many mountain streams. Of these, the Barrow and
the Nore, which rise among the mouniains in the west,
are the principal. The Barrow flows in a northeast
direction by Portarlington to Monastereven, and thence
in a south-east direction to Carlow, where it forms the
boundary between Queen's county and that of Kildare.

It is navigable throughout from Portarlington, in the

neighbourhood of which it widens its bed, and winds
through enclosures of fertile banks. From Aihy. on
the Barrow, there is a canal to Dublin. The Nore,
though deep and long, is not navitjable ; but it might,
without much difficulty, be rendered so, hy levelling

the numerous weirs. It has a south-easterly course to

Kilkenny ; and, after the junction of the Rose and Bar-

row, near New Ross, it is navigable for large ships to

the sea.

The soil of the county is various, from a very stifT

clay to a sandy loam. rhere is a'so a good deal of

strong gravelly soil, well adapted to the cultivation of

corn. " The soil of the Sliebh-bloom mountains is

variable, the surface incliiniig to a black and alternately

yellow stilT clay, of unequal depths, covering a loose

rotten rock, or a tr'ii'y gravel, with occasionally a little

appearance of limestone. The western side more gene-

rally inclines (o a strong red clay, not unlike the nature

of the soil in some of the northern counties in Ireland,

where o."ts and potatoes only are sown ; but it generally

is throughout spungy, wel and boggy to the summit,

and very rocky."

riie general fuel, excepting near Carlow, is bog.

Tiie depth of the bogs is various; but the best is in

general only a few spades below the surface. A shallow
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bog of about two spades deep, occurs in the moors
over a stratum of gravel or clay. When this is re-

claimed, it forms ttie richest land, and the expense is

frequently repaid in one year.

According to Sir Charles Coote, the principal mine-

rals in Queen's county are, limestone, coal, iron, cop-

per, manganese, mica, marble, freestone, ochre, marie,

Fuller's earth, and a variety of clays valuable in pot-

tery. Rich cjuanies of limestone exist in almost every

town land. The coal is the same as that of Kilkenny,
or glance coal of Werner. It occurs near Carlow, where
the coUcries are very extensive. The quantity of tim-

ber in this county is very small, in consequence of the

tenants having been partly obliged to cut, burn, and de-

stroy so many acres of wood.
The principal towns in Queen's County are, Mary-

borough, Portarlington, Stradbeliy, Mountmelich,
Mountrath, and Ballynekill. Maryborough, which is

the county town, was disfranchised along with Bally-

nekill, at the Union. Portarlington, which sends one
member to Parliament, is a populous and well-built

town, of one street on the Barrow. Many genteel

families resort to it for jhe sake of its schools, which
are numerous. Stradbeliy is a neat village, with a hand-
some church, a good market place, and a charter school.

A monastery was founded there in the 12th century by
Lord O'More.
The principal manufactures of the county are linens

and coarse woollen goods. The principal exports are

corn and other articles of land produce. A good deal

of cheese is made for the Dublin market.
Queen's County sends two members to Parliament.

A great part of Queen's County is divided into large

estates, from 5,000/. to 15,000/. per annum, some of

which are let on perpetual leases. The chief proprie-

tors are, the Marquis of Drogheda, Lord de Vesci,

Ossory, Ashbrooke, Sianhope, Castle Coote, Portai'ling-

ton, and Maryborough; Sir Charles Coote, Mr. Parnell,

Mr. Strange.

See Beaufort's Memoir of a Mafi of Ireland. Sir

Charles Coote's Statistical Sur-vey of Queeri's County;

and Wakefield's Statistical Account of Ireland.

QUEENSFERRY, South, a royal burgh and sea-

poti town of Scotland in the county of Linlithgow, is

situatcr] on the south side of the Firth of Forth, about
9 miles Ivom Edinburgh, and on the great north road.

It consists principally of an irregular street, composed
of ill-built houses, and a few of which are of decent as-

pect. There are, on the west side of the town, the re-

mains of an oW chapel, with a stone roof.

Queensferry derives its chief importance from the

ferry which is at Newhalls, about a quarter of a mile
to the east of the town. This ferry has long been un-
der excellent management. Good piers of solid ma-
sonry project into vhe sea, so that there is a passage at

all times of the tide. The south pier, which is double,
is particularly excellent; and theie is a light and watch
house erected on a rock at \lie north pier. There are

also sundry piers on the south -ide, one to the west of
the town, and another to the east oV Newhalls.
The passage is only about two railes wide; and

half way through there is a rock with a small "fort on
its summit.
The town, which sends a member to Parlhment in

conjunction with Stirling, Dunfermline, Inverktithing,

and Culross, is governed by a provost, one land Uailie,

two sea bailies, a dt-an of guild, and a town-coundl.
In old charters, the town is called Paasagium Regine,

in honour of Margaret, Malcolm Canmore's queen, who
frequented and patronised the place.

The principal manufacture of tlie town is brown soap;
and the place is sustained chiefly by it and by the

fishery, and the business of the ferry.

The Firth at this place was surveyed several years

ago, with the view of cutting a tunnel beneath it;

but the enterprise was then deemed too hazardous,
and has not been revived even in this period of specu-
lation.

Hopetoun House, the magnificent mansion of the

Earl of Hopetoun, is partly situated on the top of

the ridge which rises from the shore to the west of the

town.

The great road from Edinburgh to the ferry has re-

cently (in 1824) been greatly improved by an elegant

bridge over Cramond water ; and as the road passes by
the fine and picturesque grounds of Dalmeny park, the

residence of the Earl of Roseberry, and commands oc-

casionally fine views of the Forth, the stage between

Edinburgh and Queensferry is perhaps one of the finest

in the kingdom. Population about 560.

North Queensferry consists of an inn and a few houses,

on the north side of the Firth, and exports whinstone

from the extensive quarries in its vicinity.

QUELPAERT is the name of an island in the east-

ern seas, situated to the south of Corea, in east long.

126° 18' 57", and north lat. 33° "' 49". The Sparrow
Hawk, a Dutch vessel, was wrecked herein 1635; and

La Perouse coasted along it in 1787. The middle of

the island rises into a peak above 5000 feet high, which
is seen at the distance of 18 or 20 leas^ues; and the

land slopes gradually to the sea. The island appears to

be well cultivated to a considerable height.

QUERCITRON is the name given to the bark of

the Quercus Tinctoria.

This tree is one of the largest of the American trees,

and generally attains its greatest size in the valleys

between the high mountains of North Carolina. Its

height is conunonly 80 feet, and its diameter 8 feet.

It is highly valuable for its timber, and its bark is

reckoned superior in tannins; tn any other species of

oak, in consequence of the yellow colour which it gives

to the leather.

It was introduced into dying under the name of

Quercitron by Dr. Bancroft, whose method and pro-

cesses are fully detailed in our article Dyeing.
QUERCUS. See Botany, and Materia Medica.
QUESNAY FRANCOIS, a celebrated physician and

political economist, was born at Ecquivilly, or, as some
say, at Merey, in 1694, and was the son of a common
labourer, or a small farmer. His education was en-

tirely neglected ; and he is said to have learned to

read the Maison Rustique of Liebaut, by means of a

few lessons fiom the village gardener; and by thp aid

of his Piaster, the surgeon of Ecquivilly, he acquired a

knowledge of the Latin and Greek languages. The as-

sistance thus given to our young student was amply re-

paid ; for when his master applied for admission to the

college of St. Come, he presented several essays, writ-

ten by Quesnay, which were received with high ap-

plause. This little incident roused the ambition of

Quesnay, and excited him to repair to Pans, where- he
prosecuted most ardently his medical studies, and be-

gan also his metaphysirol researches by the perusal of

iSIalebranche's Recherche de la Ferite. At this time, an

accidental acqutintance with Cochin, of the Royal Ara-

demy, induced him to acquire from ihat artist a know-
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ledge of drawing and surgery, whicli he found of great

use in his professional pursuits.

Having completed his studies at Paris, he settled at

Nantes, a town of considerable raagnitufie, in his native

province; but from some low jealousy of liis talents, the

corporation of surgeons refused to admit him into their

body. He accordingly returned to J^aris, and having

passed his examinations in the most succebsfui manner,

he was ordered to be admitted into the corporation at

Nantes in 1718.

The reputation which he acquired in this town, re-

commended him particularly to the Duke de Villeroy,

whose family he attended ; and he was induced to ac-

company his Grace to Paris in 1730, as his family sur-

geon.

An event of a very accidental nature happened to

him at this time, which laid tlie foundation of his fu-

ture success in life. Havinii; called at the Countess
D'Estrade's along with the Duke, Quesnay remained
in the carriage. During the visit, the Countess was
seized with an epileptic fit, so that Quesnay was in-

stantly summoned into the house, and perceiving the

nature of the disease, which had scar.ccly begun, he
ordered the Duke and the other attendants out of the

room, and contrived to conceal the nature of the ma-
lady. Grateful for the kindness and skill of Quesnay,
the Countess recommended him to Madame Pompa-
dour, who made him her family physician, and procur-

ed him, in 1737, the situation of surgeon in ordinary to

the Kiiig.

Having written a refutation of the doctrines of Silva,

respecting blood-letting, he exhibited such zeal and
knowledge in a public controversy in which this in-

volved him, that M. Peyronie got him appointed secre-
tary to the academy of surgery, which he had succeed-
ed in establishing in 1731. For the memoirs of this

academy, he wrote the preface to the first volume, and
many articles on particular branches of surgery, which
have always been much admired. The labours of this

office having begun to injure his health, which had been
delicate from repeated attacks of the gout, he wished to

quit the arduous duties of a surgeon, and he accord-

ingly took his degree of M.D. in 1744, and was soon
after appointed consulting physician to his majesty, in

which capacity he attended his royal master in the

campaigns of 1744 and 1745. Amid the bustle and
distractions of a military life, he collected the materials

of his Traite des Fievres continues, which appeared in

1753, in 2 vols. 12mo.
After the Dauphin had undergone the small pox,

the King presented him with letters of nobilil) ; and
from the confidence which he always placed in the judg-
ment of our author, in consequence of which he called

him son /lenseur, he gave him three penaee flowers for

his arms, with the motto oi Propter cogitationein mentis.
The good fortune of Quesnay bad now placed him

in circumstances of comparative ease and affluence, and
he seems to have employed his leisure in republishing
some of his medical works, and in complelmg those
which he had planned. He republished, in 1747, an
enlarged edition, in 3 vols., of his Essai Physique sur
I'Economie jinimale, which first appeared in 1736, and
which, in the opinion of Haller, is more characterized by
hypothesis than by sound practical views. In 1748 ap-
peared his Mxamen Imfiartieldes Contestations dcs Me-
dians et des Chirurgiens de Paris. In 1749 he pub-
lished, in 4to., his Memoire Presente au lloi, fiar son
Premier C/iirurgien, ou I'on examine la sagesse de I'an-

sienne Legislation, sur I'elat de la Chirurgie en France.

In the same year appeared his Traite de la Supliuration,

in 12mo., and his Trait6 de la Gangrene, the last of
which is still held in the highest esteem. In 1744 he
published his Recherches Critiques tt Historiques sur l'

Origine, sur les divers etats, ct sur le Progrh de la Chi-
rurgie en Prance, a work which called forth some oppo-
sition in relation to the alleged inaccuracy of the histo-
rical statements.

After the publication of his Treatise on Fevers in
1753, Quesnay seems to have directed himself princi-
pally to the study of political economy. He contribut-
ed the articles Permier and Grains to the volume of
the Encyclopoedia, which appeared in 1756 and 1757.
His Tableaji Economique was printed at Versailles in

1758, with \\\e. Maximes Genirales de Govcrtiement Eco-
nomique annexed to it. Although the author had been
much afflicted by the gout, yet his menial faculties re-
mained unimpared. At the end of his life he occupied
himself with the study of mathematics. He died at Ver-
sailles in December 1774, in the SOlh year of his age.
An account of the territorial system of Quesnay will be
found in our article Political Economy, in this Volume,
p. 39; and farther particulars respecting him will be
found in his Eloge, in the Memoirs of the Academy for

1774; YAoy's Diction. Historique de la Medicine; the
Count D'Albon's Eloge, in the E]ihemerides du Citoxjen,

for 1775; Marmontel's Memoirs; and Chalmers' Bio-
graphical Dictionary, vol. xxv.

QUICKSILVER. See Mercury, in Chemistry and
BliNERALOGT Indexes.
QUILLOTA. See Chili.
QUILOA, a city and sea-port town of Africa, and

capital of a kingdom of the same name. It is situated

on the east coast, near the mouth of the river Coavo,
and was discovered in 1498 by the Portuguese. The
town is built on an island, and is said to be large and
rich, the houses being built of stone and mortar, after

the Spanish fashion, and ornamented with terraces and
gardens. The streets are so narrow, th.it one may
easily step from one side to the other. The citadel,

which was the residence of the Mahometan sovereigns,

is surrounded with a ditch and fortification, and adorned
with stately towers.

This place was visited in 1812 by Captain Beaver,
wiio saw only a number of scattered huts, and found that

the export of slaves had diminished from 10,000 to a few
hundreds. The Imam of Muscat, who wrested this

place from the Portuguese, maintains a fort with three

gun* and half a dozen soldiers, who keep in tributary

subjection the King of Quiloa. East long. 39° 47', and
south lat. 8" 40'.

QUIMPER, a town of France, and chief place of
the department of Finisterre, is situated on the Oder,
which is navigable for ships of 200 tons to the sea. It

is divided into the old and new town, and encircled

with a wall and towers. The principal buildings are

the cathedral, the exchange, the public library, and the
i)oianical garden. It is principally supported by its

fisheries, and manufactures of stoneware. Population,
6608.

QUINTILIAN Marcus Fabius, a celebrated teacher
of eloquence, was born in Spain about the year ot

our Lord 42, and was educated at Rome, where he
studied eloquence under the celebrated orator Domi-
tius Aftr. He opened a school of rhetoric at Rome,
and had the honour of being the first person who re-

ceived a salary from the state as a public teacher. This
laborious duty he discharged for 20 years with great
approbation and success, at the same time that he car-

ried on his profession as a pleader at the bar. With
the permission of the Emperor Domilian, he retired to
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enjoy Ibe fiuilsof his industry, and devoted himself with

great assiduity to the study oi" liieruturc. He wrote a

Treatise on Ihe Causes of the Corruption of Eloquence ;

and, at the urgent request of several of his Iriends, he

composed his InstitiUiones Oraloriuc, which contains a

complete system of oratory, and which were discovered

in 1415, in an old lower of a nionastry at St. Gall, by

Poggio Bracciolini of Florence. It is divided into 12

books, in which he poinis out the kind of education

suited to an orator from his infancy.

Quinlilian was appointed preceptor to the two young
princes whom Domitian intended to make his succes-

sors; but the pleasure which he derived from the favour

of the Emperor, and the success of Ins works, was sadly

imbitlered by the death of his wife and his two sons, one

of whom he has described as a prodigy of premature

talent. Quintilian died about A.D. 95. The best edi-

tions of Quinlilian are those of Gesntr, Gotting. 1738,

4to. ; of Lug. Batav. 1665, cum notis variorum ; and that

of Gibson, Oxon. 1693.

QUINTIN, St. is a town of France, in the depart-

inent of the Aisne. It stands on the river Somme, on

the canals of Crozat and St. Quinvin. The streets,

which are numerous, are tolerably wide, clean, and re-

gular, and many of the houses good and well built.

The market place is square. On one side of it is the

Hotel de Villc, and in the middle is a well with an ele-

gant iron rail and framing. The cathedral is a huge
mass of building, without either towers or spires, and
rising high above all tiie other houses in the town. It

is plain, and rather ugly on the outside, with a very

steep roof. The portal at the west end is very heavy,
with a mixture of Greek architecture. The cathedral

has, what is unusual, two transepts, which give great

variety and richness to the interior. In consequence
of this, the breadth of the whole of the choir, including

the isles, kc. is the breadth or length of ihe transept.

The sculptures between the pillars of the choir, and
seen from behind, have been much defaced. In one of

the little chapels on the right hand of the altar there are

some fine paintings and lapesiiy, and the painted glass

in the windows, particularly in those of the choir, is very

grand. A noble iron grate and railing separates the choir

from the nave. The north window of the great transept

is very grand, and there is a fine circular vitrage in the

north end of the little transept. The south window of

it is not circular, but is very grandly painted. The
lowest window in the little transept is covered with
vitragcs, composed of very large figures.

The Halle aux Bled, near the market place, has a

high turret, and has formerly been a church.

The Maison de Viile is a singular piece of Gothic
architecture, situated on the north side of the market
place. It is two stories high, and has an arcade below
of seven pointed arches. On the second story there

are ?!iHe goihic windows. This is surmounted with an
ornamented ballusirade, and the front terminates with

three pediments, each of which is nearly an equilateral

trangle. On the middle pediment a clock has been
placed. There is a foundling hospital in the town, which
is a plain brick building. The country around St Quin-
tin is in general bare. Though rich, the soil is-red and
clayey, and theie are great numbers of wind-mills in the

vicinity.

This town has long been celebrated for its manufac-
tures of thread, linen, cambric, lawn, gauze, and cot-

ton ; and it carries on a great export trade with

France, Holland, Germany, &c. The population of

the town is about 11,000. The number of houses is

above 1800.

A full account of the magnificent canal of St Quintin,
will be found in our article on Inland Naviga.-
tion.

QUINTUS CuRTius RuFus, a Latin historian, cele-

brated by his History of the reign of Alexander the

Great, is supposed to have flourished in the reign of

Vespasian or Tragan. His work, which has been ad-

mired for the elegance and purity of his style, is di-

vided into ten books; of which the first and second,

the end of the fifth, and the beginning of the sixth, are

lost. An elaborate supplement to this work has been
written by Freinshemius. The best editions are those

of Elzevir, Amsterdam, 1673, 8vo.; of Snakenburg,
Ludg. Bat. 1724; and of Barbou, Paris, 1T57.

QUITO, the name of an extensive province of South
America, is bounded on the north by that of Santa Fc
de Bogota, on the west by the Pacific, on the south by
Peru, and on the east by the Portuguese territories.

It is about 600 miles long from north to south, and
about 1800 broad. The population however is chiefly

confined to the valley between the two Cordilleras of the

Andes, which resembles a street when compared with

the whole extent of the country, which, especially in the

eastern governments, is thinly scattered with missionary

villages.

The productions of Quito are extremely various,

owing to the variety of climate and of elevation which
it enjoys. The level and champaign districts produce
harvests of Indian corn in great abundance, while the

bottoms of deep cavities, enjoying a still warmer tem-
perature, are planted with sugar canes, from which
great quantities of sugar and rum are obtained. The
lands near the sunmiits ofthe mountains, possessing

various temperatures, produce wheat, barley, potatoes,

and pot-herbs of all kinds. Above these plantations,

on the mountain plains, are fed numerous flocks of sheep,

the wool of which afFo'ds employment to a great number
of pcuple. Some ofthe farmers rear cows for the pur-
pose of making butler and cheese, wliile others breed
cattle, and at the satne time manufacture cloth, baizes,

and serges.

Although the climate varies very rapidly in this

country, and though in the course of half a day we may
pass from the heal ofthe torrid to the cold of the frigid

zone, yet in the same place vicissitudes seldoiv. occur.
This equability ofthe climate in the same place, joined
to the great ferlilily of the soil, occasions a regular suc-
cession of the productions of the earth. No sooner arc
the fruits matured, and the leaves begin to change their

colour, than fresh leaves, blossoms, and fruits ap-
pear on the same tree in their proper gradations; and
as the same happens with regard to corn, the operations
of sowing and reaping are carried on at the same time.
The corn and fruits are here particularly excellent; and
the beef, veal, nuitton, pork, and poultry, are remarkably
delicate and fine.

The principal manufactures of Quito are cottons,

some of which are white, called Tucuyos, and others
striped, baizes and cloths, which find a ready market
at Lima. The interior provinces of Peru are thus sup-
plied with them in return for silver, gold, silver frin-

ges, wine, brandy, oil, copper, tin, lead, and quick-
silver. The agricultural productions of Quito, are chief-

ly consumed within the province, with the exception
of the wheal, a part of which is sent to Guayquil. The
quantity of cheese annually consumed within the pro-
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vince, is calculated at between seventy and ciglily thou-

sand dollars of the money of the country. Goods manu-

factured by the public, or woven by private Indians, arc

sent together with some kinds of provisions, to the

juribdiciion of Barbacoas, These provisions are ex-

changed for the gold found in the country, which, is

disposed of in Lima at a greater price. The stuffs ot

Quito find a market in the governments of I'opayan

and Santa Fe. Indigo in very great quantities is brought

into the province from the coast of New Spain, and by

way of Ciuayaquil iron and steel are imported both from

Europe and the coast of Guatimala.

In our articles on the Andes, and Physical Geo-
SRAPHY, will be found much curious information re-

specting this province. Sec UUoa's Voyage, vol. iv.;

Alcedo's Dictionary ; and Humboldt's Persofm/A'aJTa^h'f.

QUITO, the capital of the province of Quito in

South America, is built on the acclivity of the volcanic

mountain of Pinchincha, and also among the ravines

formed by the eminences of this mountain ; so that the

streets are extremely uneven and irregular; and many
of the houses founded on arches. In point of magnitude,

Quito is ranked among the cities of the second order in

Europe.
Tlie principal regular streets in Quito are four in

number, which terminate at the angles of the principal

square. They are straight, broad, and handsome, and
are paved. At the distance of three or four hundred
yards the irregular streets commence, and they are so

steep that the inhabitants are deprived of the use of

coaches or wheel carriages. Some of the streets are

intersected by ravines or breaches, and the houses are

built on the sides of their rugged projections. The
principal square is very spacious, and has an elegant

fountain in its centre. On one side of the square stands

the cathedral, on the opposite side is the episcopal pa-

lace. The town house occupies ihe third side, and
the palace of the audience the fourth. Besides this

squaie, there are two others of spacious dimensions,
and several of a smaller size. Most of the convents are

situated in these squares, and some of them, particu-

larly that of the Franciscans, are elegant and ornamen-
tal structures. The principal houses arc large, spacious,

and well laid out. They are only one story high, with

low and narrow doors and windows. They aie built

of adobes, or uiiburnt bricks and jclay, cemented by
eaiigiiaga, an uncommonly hard kind of mortar, em-
ployed by the ancient Indians.

The city of Quito, which was erected into a bishop-
ric in 1545, contains seven parish churches, a univer-
sity, a cathedral, an hospital, with numerous convents,
nunneries, &c. The cathedral, endowed iu 1515, has
an extensive jurisdiction, and the bishop's revenue is

24,000 piastres. It is richly adorned with tapestry
hangings, and very expensive monuments ; but the

parish churches are buildings of mean appearance.

The college of the Jesuits, and the convents of the Au-
gustins, Dominicans, and Fathers of Mercy, are large,

well built, and highly ornamented buildings. In the

church of the Jesuits there is a slab of alabaster, on
which is commemorated in Latin the labours of the

F'rench and Spanish mathematicians from 1736 to

to 1742, and containing many particulars respecting the

measurement of a degree of the meridian which was
then taken on the plain of Quito. The hospital is a

fine building with separate wards for men and wo-
men, under the patronage of the order of our lady of

Bethlehem.
The principal courts are that of the royal audience,

the exchequer or chamber of finances, and a treasury

for receiving the effects of persons deceased. The cor-

poration consists of a corregidor, two ordinary alcaides,

elected annually, and regidores.

The population of Quito, including all ranks, is esti-

mated at 70,000, though Alcedo makes it only 58,000.

The higher ranks are either the descendants of the ori-

ginal conquerors, or of those who afterwards came
over from Spain invested with some lucrative office.

The lower classes consist of Spaniards or whites. Mes-
tizos, Indians or natives, and negroes. The Spaniaids,

according to Ulloa, amount to one sixth part of the

population. The Mestizos, the progeny of Spaniards

and Indians, form nearly one third, and the Indians

form another third. The others, who amount to about

one third, form the casts. The Spaniards are too proud

to be industrious, and are therefore generally poor.

The Mestizos are occupied in different trades, but

chiefly in the higher arts, such as painting and sculp-

ture, in which they excel. The Indians are generally

occupied with the lower professions, such as that of

shoemakers, bricklayers, weavers, Etc. The women arc

more numerous than the men, and old age begins in the

men at about thirty.

Quito is situated at the height of 9538 feet above the

level of the sea, and there rises behind it the conical

summit of the Javirac, immediately below that of Pin-

chincha. Several streams froxnghe sides of the moun-
tains supply the city with water by means of conduits,

and several of those streams, which unite at one point,

form the river Mangora, over which there is a stone

bridge. The mean temperature of Quito is 57°. 92 of

Fahrenheit. The maximum temperature is 7i°. 6, and

the minimum 42 8°. The temperature of the day va-

ries from 60.08° to 66.74 ; and that of the night from

48°. 2 to 51°. 8. An account of the earthquake which

desolated Quito in 1797, and of the climate, will be found

in our article Andes.
See Ulloa's, Voijage vol. i. book v. chap. iv. fee. ;

Humboldt's Personal JVarraiive, and his Memoir on I o-

t/iermal Lines, in the Memoires d'Arcueil, tome iii. p. 452.

R.
RAA

RAAB, a town of Hungary, and capital of the coun-

try of Raab or Gyori Varmegye. It is situated in an

agreeable level country, at the conflux of the Danube,
the Raab, and the Rabnitz, by which it is nearly sur-

rounded. Several of the streets are regular, straight,

and spacious. Most of the houses are built of stone,

and some of ihem are very handsome. The great square

Vol. XVI—Part I.

RAA

is ornamented with fine buildings, among which the ci-

devant college of the Jesuits is particularly admired.

The principal establishments here are the academy,

erected in 1750, where lectures in philo.-;ophy, theology,

and law are delivered ; and the college of the Luther-

ans. The cathedral is a supeib building, and its

choir cost70,t:00 lioiins. The castle and the fortifita-

P P
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tions of the city were constructed by Ferdinand I. and

Maximilian II. Both nature and art have contributed

to defend it. There is a large glacis and open space

between the town and the suburbs. The fortifications

consist of seven bastions, and there is always here a

strong garrison of .soldiers, provided with military

stores. Knives and swords, and some other articles of

cutlery, are the principal manufactures of the place.

Population about 13(00. East long. 17" 6' 45"; north

lat^ 47^ 41' 15".

RAASAY, or Ra.\za, fi-om Naci, a roe in Danish, one

of the Western Islands of Scotland, in the parish of Por-

tree and county of Inverness. It is situated between

the Mainland and the Isle of Sky, from which it is di-

vided by a channel from one to three miles wide. The
island is about fifteen miles long, and from one to three

in breadth, and contains about 314 square miles. On
all its sides the coast rises to a great height above the

sea, forming as it were a single ridge above 1000 feet

high ; but, on the east, it is peculiarly bold and preci-

pitous. The island is mountainous throughout, and to-

^vards its south end, it rises into a lofty hill called Dunn-
Cann, about 1500 feet high, which gives rise to many
streams, and at the base of which arc two fresh water

lakes. The soil is principally peat earth, sand, or gravel,

and is better fitted for pasturage than for tillage, though
thete are several spotsof fertile and well-cultivated land.

The supply of freestone in Raasay is almost inexhaust-

ible. There is also plenty of limestone ; and near one
of the limestone qutiriies there is acalcaieous petrifying

spring. Gneiss occupies the whole of the northern ex-

tremity of the island, and is the lowest substance. The
red sandstone begins where the gneiss ends, and the

porphyry, which is incumbent on the sandstone, is li-

mited to the western side of the southern division, or to

that part immediately opposite to Sky. Dr. MacCulloch
discovered the prehnite in the island.

Among the antiquities of the island, the principal

are the remains of two forts, the highest of which, si-

tuated in the south extremity of the island, is called

Dunn-Cann, a name supposed to be derived from
Caune, cousin to one^T the Danish kings. The other

fort, at the north end of the island, and on the east

coast, called Castle Brochel, is a landmark well known
to Sailors. It stands on a conglomerate rock almost

round, and having an era of about seventy feet square,

the mass of rock resembling an excrescence pro-

jecting from a cone. The rock is forty feet high, ex-
cept where the stair leads up to it; and it is sixty

feet above the level of the sea at its base. "This build-

ing," says Dr. MacCulloch," is so contrived, as to cover
the whole summit of the sharp eminence on which it

stands ; its walls being continuous with the precipitous

pieces of the rock. The piojections of these have been
boccntiivtd as to foi ill parts of the building; and they
are at the same tin;e so like in appearance to the ma-
soniy of which it is constructed, that it is often diffi

cull to distinguish between the artificial and the natu-

ral wall. Tlie castle, which is a whimsical and pic-

turesque structure, is built of stone and Unit, and was
foimerly the chief seal of Macleod of Raasay. The seat

of the family, however, is now at Clachan or Ki'rktown,

near the opposite end of the island. The island abounds
wiih roe deer, which destroy the young plantations.

There are remains of woods in various pans i-f Raasay,

and some beautiful and stately trees near Clachan. The
popula'ion of Raasay, together with the adjacent island

of Ronay, is about 1000. West long, about 6'^; north
lat. 57" 25'.

For furil;er information respecting this island, see

Macdonald's A.^ricullural Survey of the Hebrides. Edin.
181 1, p. "74—779 ; and Dr. MacCulloch's Dfscrifition

of the VVestf-rn Islands, vol. i. p 239—2 9, in which
work there is a fine engraving of Brochel Castle.

RABELAIS, Franc rs, a celebrated French satirist,

was born, according to some, about the year 1483, and,

according to others in 1490, at Chinon in Touraine. He
entered early among the Cordeliers, and acquired con-
siderable popularity as a preacher; but in consequence
of some scandal in the monastery, he was imprisoned
in his cloister. He is said, however, to have obtained

his liberation from his wit and facetiousness, and lo have
been permitted by the Pope to remove to the Order of

St. Benedict. His habits of life induced him to lay

aside his religious character in 1530, and to rejiair to

Montpellier, for the purpose of studying physic. When
the Chancellor Du Pratt abolished the privileges of the

faculty of medicine at Montpellier, by a decree of par-

liament, Rabelais is said to have h-id the address to

make him get the decree revoked ; and in commemora-
tion of this event, bachelors in the medical school of

Montpellier are invested with a scarlet robe, which is

said to be the very robe worn by Rabelais.

After continuing some time at Montpellier, he went
to Lyons, where he published a collection of some
pieces of Hippocrates and Galen, and likewise several

other works, among which were some of the books of

his History of Gargantua and Pantagruel, which gave
him such a high rank among the writers of burlesque.

Having resided in the same convent with Cardinal John
du Bellay, now archbishop of Paris, Rabelais waited
upon him in Paris in 1535 ; and such was the im-
pression which his talents and wit made upon the

prelate, that he took him into his family as physician,

librarian, and steward. In 1536, Du Bellay went to

Rome as ambassador from the French court ; and Rabe-
lais made himself so agreeable to the Pope and the car-

dinals, that he not only received absolution for the crime
of apostacy, but obtained a privilege to enable him to

hold ecclesiastical benefices. Having taken his degree
of Doctor of Medicine at Montpellier in 1539, he soon
after returned to Paris, and by the interest of the arch-

bishop, he was received as a secular canon in the abbey
of St. iMaur near Paris. He was afterwards appointed

to the curacy of Meudon, the duties of which he dis-

charged from 1545 till the time of his death, which took

place in 1553, in the 70th or 63d year of his age.

The principal work of Rabelais is his History of
Gargantua and Pan'agrufly already mentioned. It is

a general satire upon popes, priests, and monks, and
upon follies and knaveries of various kinds, which it

would not have been piudtnt to exjxise gravely. This
work brought down upon him the hostility of the monks,
w ho procured its condemnation by the Sorbonne and ihe

parliament; hut this event only added lo the popularity

of Rabelais, and make his company much more courted

by the wits of Paris. This work is characterized by
wit, learning obscenity, and ribaldry.

A complete edition of his works was published in

Holland in 5 vols. 8vo. in 1715, with notes by Duchut;
and another at Amsterdam in 3 vols. 4to. in 174i, with

plates by Picart.

RABBIT. See Mazology.
RACINE, John, a celebrated French pcet, was

born at Ferre Milon, in 1639. Racine received his

education at the convent of Port-Royal, in the neigh-

bourhood of Paris; and afier studying philosopliy at

the college of Harcourt, he began his career as a i .lu-

ihor by piililishing an Ode on the King's Marriage,

which, more successful than the first efforts of poets
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l^enerally are, procured him, through the inteixst of

Collierl, a sinill pension. Allhousjh his uncle, who was

a prior, offertil to resign to him his benefice, on condi-

tion that he would take holy orders, yet he declined this

act c'f iibtraliiy ; and, elated with tiie success of his first

poetical eflorls, he resolved to take up his residence in

Paris as an author.

In 1664, he hiouRhl upon the stage his first tragedy,

entitled. La Thebaide, ou les Freres Emicmis, written

injudiciously allei' the manner of Corneille. He next

published his Alexandre, and then his Andromaque,

^vhich established his reputation as a writer of tragedy.

About this time Racine was presented to the priory

of Epinay ; but as he had not taken orders, his right lo

hold the living wis contested ; and, after a law-suit, he

tvas obliged to abandon it.

Racine's success in tragedy induced him to try his

powers as a comedian ; and he accordingly produced his

coiiiedy of Les Plaideurs., which, though it met with the

approbation of Moliere, and was well received by those

about court, was the only one which he published. His
Brttaiinicus, Berenice.^ Bajazet, Mithridates, Ifihigene,

and tlixdre. appeared in succession between the years

1670 and 1678, and gained for the author a high degree

of popularity and fame.

Having reached this high elevation, he became the

object of the malignity and envy of the dull crowd
whom he had outstripped by his talents. A mind like

his ought to have learned from the history of letteis

that the hostility of inferior rivals is the first and most
sincere tribute that is paid to living genius; but his

sensibility was too great to allow himself to be influ-

enced by such vievi s ; and he is said to have confessed

to a friend, that the worst critique upon his works gave

him more pain than the greatest plaudits had given him
pleasure.

Ill this frame of mind, and under the influence of
"* the religious principles which he had early imbibed,

he resolved, when he was scarcely thirty-eight years

of age, to renounce poetry and plays, and become a

Carthusian. His religious adviser, however, advised

him to act with more moderation, and his resolution to

become Carthusian was converted into the more ration-

al one of taking a wife, and settling quietly in the world.

He accordins^ly married the daughter of a gentleman
who was treasurer of Amiens, by whom he had seven
children.

In 1673, Racine was admitted a member of the French
Academy, in the room of La Motte le Vayer; but he is

said to have destroyed the effect of his admission speech
by pronouncing it with loo much humility. About
this time Racine obtained the situation of gentleman
in ordinary to the king, to whom he made himself very
useful.

In 1677, he was nominated along with Boileau to the

office of historiographer royal, with the view of writing

the history of Louis XIV. The public expectations
were raised by that appointment; but the two poets la-

boured in vain at their task till they found that it was
unsuitable to their genius.

Madam Maintenon, with whom he lived in great in-

timacy, prevailed upon our author to compose a scrip-

tural dramatic piece, eniiiled Esther, for the ladies of

her foundation at St. Cyr, which they performed before

the whole court with great applause in 1689. This was
followed by his Athc.lie, which the same ladies perform-

ed in 1691.

At the request of Madam Maintenon, Racine was or-

dered to draw up a memorial on the miseries of the peo-

ple, and the means of relieving them. The king hap-
pening to obtain a reading of this memoir from a lady
to whom it had been lent, took offence at the manner in

which the author had treated the subject. " Because
he knows how to write good verses," said the king,
"does he suppose that he knows every thing; and
would he be a minister of state because he is a great
poet?" These expressions, complimentary though
they be, are said to have produced a deep effect upon
the mind of Racine, and lo have brought on a fever, of
which he died, on the 22d April, lG9g, in the 60th year
of his age. The king, who entertained a real affection
for the poet, sent often to inquire after him during his
illness, and after his death he settled a handsome pension
upon his family.

As a dramatic writer, Racine is placed next to Cor-
neille ; and he is supposed to have possessed the art of
versification to a degree superior to any French author.
His plays are characterized by correctness, tenderness,
elegance, good taste, and refined and elevated sentiments.
Besides his dramatic works, he wrote the Cantigues, a

work full of devotion ; L'Histoire de Port-Royal, Idylle

sur la Paix, H/iigrams, Letters, &c. As Director of
the French Academy, he pronounced the eulogy of Cor-
neille. The best edition of his works is that in 6 vols.

Svo. published in 1761.

RACINE, Louis, the son of John Racine, was born
at Paris in 1G92, and inherited his father's poetical ta-

lents as well as his pious dispositions He adopted the
ecclesiastical habit, and in a state of retirement he
wrote, in 1720, his Poems on Religion and Grace. The
Cardinal Fleury afterwards gave him a place in the Fi-

nance, and he then married and lived happily in his

family, till the death of an only son threw him into a

state of deep dejection. On the crucifix which he al-

ways carried with him, he piously inserted the lines of
Tibullus :

Te spectem suprema mihi cum venerit hora,
Te teneam moriens deficiente manu.

He died in 1763, at the age of seventy-one. His
other writings are Odes ; E/iintles ; a Translation of
Milton's Paradise Lost ; Rejtexions sur la Po'esic ; Me-
moires sur la Vie de Jean Racine ; Remargues sur les

Tragedies de Jean Racine. He likewise wrote several

papers in the memoirs of the Academy of Inscriptions,

of which he was a member. His works have been pub-
lished in 6 vols. 12mo.
RADNOR, the name of a county in South Wales,

bounded on the north by the counties of Montgomery
and Salop; on the west by the counties ol Cardigan and
Brecknock; on the south by Brecknock; and on the

east by Herefordshire and Salop. It is about 20 miles

broad from east lo west, and about 24 long from north

to south. Its area, according to Mr. Clarke, is abou
510 square miles, or 346,000 acres ; but others compute
it at only 426 square miles.

About two-ihirds of the whole county is either lying

waste, or in a state of commonage. A large mountain-

ous tract in the middle of the county, and partly be-

longing to the crown, is called the Forest, though it

has no trees. The general aspect of the county is bleak

and mountainous, particularly in the north-western

part. In the east and south, hov/ever, the county is

more fertile ; and the hills, which are here of moderate
elevation, are not altogether desiitue of wood. The
highest ground in Radnorshire is 2163 feet above the

sea ; and in this region, about two miles west from
Radnor, is the waterfall called " Water Break its Neck,"

Pp 2
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which descends through a height of 150 feet,* but which
is grand only in the time of floods.

The valleys of the county, especially those of Wye-
side and Radnor, afford a considerable extent of mea-
dow and arable land, and have a good soil and a corre-

sponding climate. 'I'he western mountains consist

chiefly of prinnary slate, and in the valleys between them
and the furesi, there is a retentive substratum of clay.

A decomposing slate rock, with a portion of lime, oc-

curs in the forest and the other inferior hills, and a fer-

tile loamy soil, upon an absorbing gravel, covers the

valleys to the coast.

Radnorshire has been gradually improving in its

agriculuiral condition. About l-5th of the county is

under the plough, and 1-lOih meadow, and upon which
irrigation is produced to some extent. Lime is yielded in

great plenty by a quarry near Old Radnor. The greater

number of farms are laid out with one half in arable, and
the other half in grass lands. The Hereford breed of

cattle jirevails in the more fertile parts of the county.

The principal rivers in Radnorshire are the Wye,
which enters that county at Savan-y-coed, and runs
southward till it separates it from Brecknockshire. Tlie

Teme flows through the east of the county, past Lud-
low, into the Severn ; and the Lug and the Aro flow

through the middle of the county into Herefordshire.

The Elan, the Ithan, the Eddow, and ihe Mackwy, flow

into the Wye. There area few small lakes in the coun-
ty, but they are of Utile importance.

1 he chief manufactures in Radnorshire are those of

flannels and coarse woollen cloths ; but in general the

wool of the county is sold to the manufacturers of the

North, by whom the inhabitants are furnished with cloth

in return. Catile, sheep, horses, and butter, and sam-
ples of grain, are carried to the English markets. A
lead mine, formerly wrought, has been abandoned. No
iron mineral springs exist ; but the chief ones which are

saline, sul; hurtous, and chalybeate, is at Llannndod,
which is resorted lo by invalids.

The principal object of antiquity in the county is

Offa's Dyke, which commencing near Hay at the river

Wye, skirls Radnor and Herefordshire, and enters

Montgomeryshire at Pvvll-y-Pyod. The only religious

house was the abbey of Cwm Hir, founded for the Cis-

tertian monks in 1143. It was s oiled by Owen Glen-
dower; but a considerable portion of it still stands in

ruins. The remains of a Roman station are still seen at

Cwm, near Llanrindod. The Roman road passed close

to the base of the bill on which Old Radnor siands. A
few fragments of the walls oi Radnor Castle still remain ;

but the entrenchments are entire. The green court
yard is neaily in its original form. In different parts of
the couniy, particularly on the top of Gwastedin hill,

there are numerous cairns.

Radnorshire contains six hundreds, and 52 parishes,

47 of whirh are in the diocess of St. David's, and five in

that ot Hereford. The principal towns are Presteigne,

a flourishing place with a population of 1387 ; Knighton,
a handsome and well-built tovi'n on the river Teme, with

221 houses and 785 inhabitants; Rhayda, a neat thriving

town with a population of about 500 ; and New Radnor,
the subject of the following article. Presteigne is now
the county town.

Thisccuniy sends two members to parliament. The
population is 1821 was 22,503, of whom 11,300 were
males, and 1 1,203 females. The sum charged to the

property tax, in 1811, under the heads of rent of land

and tithes, was 97,633/.

See Camden's Britannia ; the Beautiet of England
and Wales, vol. xviii. p. 874 : Skrine's Tuurs in Wales ;
Pennant's Tour in Wale^ ; Barber's Tiur through South
Wales ; Malkin's Scenery, Antiquities, and Bio-^ra/iliy of
South IVates, vol. i. p. 407 ; and Clark's General Fieia

of the jigriculture of the County of Radnor, 4to.

RADNOR NEW, or Maes-Yfed, a borough and
maiket town of South Wales, in the county of Radnor,
is situated near the river Somergill, at the muuih of a
pass between two hills. Though a town at one ti ne of
considerable importance, it consists now only of a i\^\v

poor looking houses grouped into an irregular sirect.

The public buildings arc the town-hall, the prison, and
the church. The church has a hall or south aisle, and
chancel, with a tower at the west end. The town was
formerly defended by a strong wall and a deep moat,
some remains of which are still visible. Its castle was
a majestic pile, situated upon a neighbouring eminence,
but only a small part of it remains. The corporation
consists of a bailift", 25 capital burgesses, two aldermen,
a recorder, and other officers. Radnor joins with the
other contiguous boroughs in sending a member to

parliament. The number of voters is above 300. Po-
pulation about 80 houses and 400 inhabitants.

See Carlisle's To/wgra/ihical Dictionary of Wales,
and the works quoted in the preceding article.

R.\EBURN, Sir Henry, the most celebrated por-

trait painter that Scotland ever produced, was burn
on the 4th March, 1756, and was the son of Mr. Wil-
liam Raeburn, a respectable manufacturer at Stock-
bridge, one of the suburbs of Edinburgh. Although
he had the misfortune to lose boih his parents when a
child, yet his elder brother William, who succeeded to

his father's business, took the charge of his education,
which naturally devolved upon him.

Sir Henry's propensity to drawing was observed only
in his striking superiority to the other boys in delineat-

ing figures on the slate, at the class of arithmetic ; but
this does not seem to have influenced him in the choice
of a profession, or to have excited any expectations on
the part of his friends.

At the age of fifteen, he was bound apprentice to an
eminent goldsmith in Edinburgh ; and it was in this si-

tuation that his taste and passion for painting were
first developed. He first amused himself with painting

miniatures, without having either seen a picture, or re-

ceived any instructions in the art. These miniatures

were executed in such a superior manner as to excite

the attention of his friends ; and, with the view of en-

couraging the young artist, his master took him to see

the pictures of David Martin, with which he was de-

lighted and astonished.

Mr. Raeburn now continued to paint miniatures,

which came into general demand; but as this new em-
ployment interfered with his duties as an apprentice,

an arrangement was made, by which his master re-

ceived a proportion of his earnings, and dispensed with

his attendanc e.

Having now acquired some experience in this art,

Mr. Raeburn began to paint in oil, and on a large scale;

and he was assisted in this task by the kindness of

Martin, who lent him several pictures to copy, but who
gave hiin no other kind of aid. In this manner, he was
gradually led to give up miniature painting and, as

soon as liis apprenticeship had expired, became profes-

sionally a portrait painter.

In 1778, Mr. Raeburn married a daughter of Peter

Edgar, Esq. of Bridgelands, with whom he received

Other accounts state its height at only 70 feet.
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s*me fortune ; but in place of settlinq; himself quietly

in Edinburgh, Ihis change in his circumstances seems

to have increased his desireof excellini^ in his profession.

With the view of improving in his art, he repaired

to London, and introduced himself and his works to

the notice of Sir Joshua Reynolds. From that great

man Mr. Raeburn met with the kindest reception.

He recommended a residence in Italy, as likely to en-

large his ideas and promote his improvement, and he

even offered, had it been required, to supply the funds

for that purpose. In obedience to this advice, Mr.
Raeburn set out for Rome, with introductory letters

from Sir Joshua to the most eminent artists and men
of science in that capital. After spending two years

in Italy, diligently engaged in studying those great

works of an with which that country abounds, he

returned in 1787, and established himself in Edinburgh.

H<'.ving taken apartments in George Street, he found

hmiself at once in the possession of full employment;
and David Martin, who perceived the popularity and

success of his rival, speedily retired from business.

Mr. Raeburn was, therefore, now placed at the head of

his profession in Scotland, an emmence which no artist

presumed to dispute with him during the remainder of

his life.

In the year 1795, Mr. Raeburn built a large house in

York Plate, the upper part of which he lighted from

the roof, and fitted up as an extensive gallery, while the

rest of the house was laid out in convenient painting

rooms. He constantly resided at St. Bernard's near

Stockbridge, a house which he had neatly fitted up, on

the banks of the Water of Leith, which has here a pic-

turesque appearance. Contiguous to his paternal resi-

dence there, he purchased some fields on its north bank,

which he has feued out on perpetual leases, on a judicious

and lasteful plan, and which, from some recent improve-
ments executed by his son, particularly a new stone

bridge, promises to be the most extensive, as it is the

most beautiful suburb of our fine city.

The future history of Mr. Raeburn's life is limited to

that of the paintings which he executed. Having stu-

died exclusively the works of the Italian masters, and
having been neither in the habit of seeing the works
of his contemporaries nor the English collections of old

pictures, he maintained an elevation and dignity of style

peculiarly his own. His likenesses were, with a very

few ixceptions, universally regarded as most striking

ones. They were always the most favourable that could

be taken, and are highly charactesistic of the mind and
pursuits of the individual. His equestrian statues ob-

tained for him a high degree of reputation, not only

from his success in painting horses, but from the skilful

manner in which he combined them with the human
figure. His principal portraits of this kind are those of
his own son upon a pony, of Sir David Band, of the
Duke of Hamilton, of the Earl of Hopetoun,and of Lord
Kintore's gumtkeeper.
Among the early pictures of Mr. Raeburn may be

enumerated those of Sir John and Latiy Clerk, at Pen-
nicuick, which were executed soon after his return from
Italy ; his portrait of Mr. Ji.hn Ckrk, now Lord Eldin

;

and thalof the late Principal Mill. Among his full length

poi traits, executed during tlie last fifteen years, may be
enunuraied those of Sir Waltt-r Scott, the late Mr.
Keith of Ravtlstone, Mr. Dugald Stewart, the late Pro-
fessor Pla) fair, the late Francis Homer, MP. the late

Lord Frederick Campbell, (ilengarry, the late Marnab,
the late Mr. Macdonald of St. Marlins, Sir Jolm Hjy,
Ban. Loul CJlcnlee, Lord Douglas, Dr. Hope, Sir John
Douglas, S;c. &c.

Among his pictures of a smaller size which have been
admired are those of Lady Cuming Gordon, Mr. and
Mrs. Skene of Rubislavv, Mrs. (lay, Mr. Thomas Thom-
son, Mr. John Murray, the celebrated James Watt, and
the late Dr. Marcet.
To this list of some of the best of Mr. Raeburn's pic-

tures, we shall sulijoin the following general observations
on his style of painting, which wc believe are from the
pen of the Rev. Mr Thomson of Duddingston.
"(Jf Sir Henry Raeburn's pictures it may be said,

that few, perhaps none of them, exhibit that attention
to finishing, which invites close and minute inspection.
At an early period of his career he began to paint for
effect, and he seems to have judged that labour unne-
cessary which was not to tell in the general result of
his works, as viewed at a certain distance from the
spectator. In the works of Vandyke, this minuteness
of finish and delicate expression of all the smaller parts
has been happily combined with a mastery and power
over the general effect, which, while it takes nothing
away from their vigour, as seen on the walls of the gal-

lery, renders them interesting and delightful as subjects
of near inspection and careful analysis. To those who
are curious to know how far this latter quality may be
sacrificed without pnjiidice to the former, the pictures
of Sir Henry will afford a school of very interesting

instruction : nor is that discernment and dexterity to be
ranked of ordinary attainment, which can at once see
and at once express all that is effective and essential,

so as to exhibit at the distance from which it is intend-

ed to be seen, the full result of the highest and most
careful finishing. All who are conversant with the
practice of the art must have observed how often the
spirit which gave life and vigour to a first sketch has
gradually evaporated as the picture advanced to its

more finished state. To preserve this spirit, combined
with the evanescent delicacies and blendings, which
appear on minute inspection, constitutes a perfection in

art to which few have attained. And if the works of
Sir H. fail to exhibit this rare combination, to this dis-

tinction they will always have a just claim, that they
possess a freedom, a vigour, and spirit of effect, con-
veying an impression of grace, and life, and reality,

which we look for in vain amidst thousands of pictures,

both ancient and modern, of more elaborate execution
and pains-taking finish."

Though Mr. Raeburn devoted himself with unceasing
assiduity to the labours of his profession, yet he found
leisure for cultivating his mind by general reading,

and had acquireci very considerable information on many
subjects that were but little connected with the object

of his profession. He was passionately fond of mecha-
nics and hydrodynamics ; and though he had not acquir-

ed that knowledge of geometry and analysis which is

requisite to the profound study of those branches of
knowledge, yet he had obtained a practical acquaintance
with them, which is not often possessed by the general

reader.

Mr. Raeburn had also paid some attention to the

kindred art of sculpturt- ; and such was his passion for

it, that when he was at Rome, he conceived the design
of making it his profession. The principal attempt
which, in so tar as we know, he made in sculpture, was
a small medallion of himself, executed after his return

from Rome; and it is impossible to see this piece of art

without being convinced that Mr. Raeburn would have
stood as high as a sculptor as he now does as a painter.

Mr. Raeburn was elected a Fellow of the Royal So-
ciety of Edinburgh, and a Member of the Imperial
Academy of Florence, of the Academy of New York,
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and of the Academy of South Cnrolina. In 181.t,w)ien

liis first picture was bent to the Uoyal Academy of Lon-

don, he was elected an Associate, and in the succeeding

year he was appointed an Academician. In the year

1822, when Uini;; George IV honoured Scotland with a

visit, the dii^nity of knii^hihood was without any solicita-

tion conferred on Mr. Raeburn, as the head of our resi-

dent school of paintini;. This honour was conferred upon

Sir Henry Raeburn in the great saloon at Hopetoun
House, with the sword of Sir Alexander Hope, and be-

fore a large party who had assembled in that magnificent

mansion to celebrate the last day of our sovereign's visit

10 Scotland.

On the occasion of this respect being shown to Sir

Henry, the other artists of our metropolis, with a libe-

rality which did them the highest honour, gave a public

dinner to Sir Henry on the 5th of October, for the pur-

pose of testifying the satisfaction which they felt at the

choice made by his Majesty. In the summer of 1823,

Sir Henry received the appointment of Portrait Painter

to his Majesty for Scotland; but the nomination was not

announced to him till the very day on which he was
attacked with his last illness.

Sir ilcnry continued to labour at his profession in the

lat'.er pari of his life with the same zeal and industry as

in his niost active years ; and the pictures executed

during the last two or three years of his life, some of

which we have already enumerated, were equal to any
that he ever painted.

The most interesting, however, of Sir Henry's recent

works, arc a scries of half-length portraits of his literary

and scientific friends, which he painted solely for his

own private gratification. Among these are the portraits

of Sir Walter Scott, Mr. Jeffrey, Mr. F. Horner, the Rev.

A. Alison, Dr. Brewster, the Rev. Andrew Thomson,
the late Mr. Rennie, Mr. Cockburn, the Rev. J. Thom-
son, and Mr. H.W. Williams. The portrait of the Rev.
Dr. A.Thomson is, in our opinion, the best of this group,

and one of the best that he ever painted.

Sir Henry had now reached that period of life when
even the most active mind begins to think with some
seriousness of the change which awaits it. Though in

perfect health, and of a frame which seemed to defy

the ordinary contingencies of time and disease, we have
often heard him allude to the probability of that change.
In the summer of 1823 he went upon an excursion into

Fifeshire wiih Sir Walter Scott, the Lord Chief Baron
Shepherd, William Clerk, Esq. and a small party of

friends, under ihe auspices of Lord Chief Commissioner
Adam, (the early and steady friend of Sir Henry Rae-
burn,) who have lor some years paid an annual visit to

objects of historical curiosity and interest. On that

occasion his health seemed to be eminently vigorous,
and he contributed his full share to the hilarity of the
party. When he returned to Edinburgh, Sir Walter
Scott sat to him for the half-length portrait above men-
tioned, and for another for Lord Montague. These
pictures were the last which he painted ; and in a few
days after they were finished. Sir Henry was seized with
a general debility, which was not attended with any
visible disease. This unexpected attack continued for

a week to baffle all the skill of his medical attendants,
and carried him off on the 8th July, 1823, in tl>e 68th
year of his age.

The loss of this great artist was deeply felt not only
by his personal friends, but by the public at large.

Those who took a deep interest in the progress of the
fine arts in Scotland, saw that the place of Sir Henry
Raeburn could not be supplied; and those who con-
sidered the art of painting as administering only to their

luxury—to the luxury of their vanity or their sorrow

—

were deprived of one of the highest sourres ol' graiifica-

lion.

The Royal Institution for the Encouragement of the
Fine Arts in Scotland, held a meeting on ihe lOih of

July, at which they passed resolutions of regret and con-
dolence on the loss of their eminent colleague, and par-

ticularly lamented that the season of the year, and other
circumstances, prevented ihem from requesting permis-

sion of his family to attend publicly, in a body, his re-

mains to the grave.

At a meeting of the Royal Academy of London, on
the 16ih of July, Sir Thomas Lawrence lamented the

melancholy task which had devolved upon him, of an-

nouncing officially to his colleagues the death of one of

their niost distinguished associates. " He expressed
his high admiration for the talents of the deceased, and
his unfeigned respect for the high feeling and gentle-

manlike conduct which had conferred a dignity on him-
self, and on the art which he professed. His loss, Sir

Thomas conceived, had left a blank in the Royal Aca-
demy, as well as in his own country, which could not be
filled up.

By Lady Raeburn, who still survives him. Sir Henry
had two sons, the eldest of whom, inheriting his father's

talent, died at the early age of nineteen. His second
son, Mr. Henry Raeburn, who is married and has a fa-

mily, lived always under the same roof with his father.

Sir Henry Raeburn was no less elevated above the

ordinary level of men of genius by his religious and
moral character, than he was by his skill as an artist.

That overweening vanity, the weed which grows so

rankly under the influence of public applause, and
which so often intoxicates and corrupts the painter and
the poet, had never taken root in the mind of Sir Henry.
The praise which was so liberally bestowed on his

works served only to make him more humble, and to

nourish those grave virtues which marked his character.

He was a regular and habitual attender upon the pub-
lic duties of religion ; a Christian in heart as well as

in practice. In the bosom of his family, and of that of
his son, he spent the happiest hours of his life, and took
particular pleasure in the society and playful sports of

the young. To young men of promising talent he
was ever ready to afford assistance and advice; towards

the labours of his brother artists his candour was pro-

verbial ; and if the term error could ever be associated

with any act of his, it could only be in those cases where
a little severe and decided criticism may be regarded as

truer kindness, than that mild and gentle praise which
often pushes the dull pretender into a sphere far above
his own.

Sir Henry has left behind him a good portrait of him-
self, from which an engraving is now executing by Mr.
Walker of Edinburgh. There is an engraving of Sir

Henry by Mr. Nicholson, and a bust by Mr. Campbell,
a promising Scotish sculptor now residing at Rome; but

none of them are characteristic likenesses. We trust,

however, that the genius of Mr. Joseph W;ll supply this

defect in the bust of Sir Henry, with which he is at pre-

sent occupied.

RAFAEL. See Raphael.
RAGUSA, anciently Ragusium, the chief town of

a district of the same name in Austrian Dalmatia. It is

situated on the Adriatic, in a peninsula, which forms
an excellent harbour, sheltered by a hill from the im-
petuosity of the north winds. Ragusa is concealed by
a wall flanked with towers, now in a state of decay;
but some modern defences of considerable strength have

been erected at the harbour. The streets of this town
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are generally narrow. The principal public buildings are seaport town. Milet, or Melida, is the chief of the little

the Hotel de Ville, where the chief magistrate resides, isles subject to Ragusa. and it is fertile in oranges, le-

the cathedral, and some of the churches. The see of mons, and good wine. The circumjacent islands are

Rjgusa is archiepiscopal with six suffragans. The highly beautified both by nature and art. An earth-

principal manufactuies of the town are silk and cotton quake which happened here in 1677, destroyed nearly
stuffs, and borrie ships aie occasionally built. The Ra- 6000 souls. Population about 10,000. E. long. IS'-*,

gusians have many country houses at Gravosa, another U' 55" ; S. lat. 42° 36' 30".

RAILWAY.

By the term Railway is understood a road formed by

laying distinct tracks of timber, iron, or stone, for

wheel carriages. In the construction of railways, stone

is more particularly applicable to common roads, and

the use of timber is now almost laid aside, while iron is

very generally employed.

When we consider the great proportion of labour

which is unavoidably spent in the carriage of the neces-

saries and conveniencies of civilized life in all its varied

forms, we at once see the importance of every measure
tending to facilitate and improve conmiercial intercourse.

All are aware of the benefit which Great Britain has de-

rived from her inland navigation; such, however, are the

difficuUies and expense of canal operations, that another

substitute for the common road has long been sought
after by the public. The attention of the engineer has

accordingly been of late much directed to the construc-

tion of railways; a mode of communication which will be

found more simple and economical in all its details than

the canal. Perhaps this cannot be better shown than by

a general comparison of the work performed under simi-

lar circumstances, by both modes of traffic. Indepen-
dently of the difficulties so often experienced in procur-

ing a full and regular supply of water, the expense of a

canal, calculated for boats of about thirty tons bur-

den, may, at a rough estimate, be taken at the rate of

from 6000/. to 9000/. per mile; while a railway with

two sets of iron tracks, capable of working with three

tons, may be estimated at from 3000/. to 5000/. per
mile. These sums might respectively be quoted in a
still greater disproportion in favour of the railway sys-

tem; but we deem it sufficient in this place to say, that,

in similar situations, it will in no case exceed one half

the expense of the navigable canal. In contrasting the

utility of these modes of conveyance, we may assume,
that the great object aimed at in both is to avoid the

efiects of friction on the undulating line of draught
of the common road When a more perfect system of
interior communication came first to be sought after, it

was extremely natural to have recourse to the deepen-
ing of rivers, and afterwards to the aitifici^d canal; a

rcadiooy, if we may be allowed the expiession, which
is equally removed fiom the asperities of tlic highway,
and the adverse currents of the river. The canal has,
notwithstanding, the disadvantages of a resisting me-
<'ium to contend with, acting against the draught in the
inverse ratio of the velocity of the boat.

The speed of canal cariiuge must always be limited
by the destruction which rapid motion occasions to the
banks. In this respect railways have great advantages
(ner canals; lor where the rails arc strong, and the
wagons light, the rapidity of conveyance may be con-
ceived to keep pare with the impelling power of steam.
The value of the economy of time is measured and
proved by the vast exertions used and sums expended
in Britain to accommodate the public, and the ample
harvest reaped by those who best fulfil its wishes in this

respect. In this commercial country the economy of
time &\v\ /wivGr is felt to be the same thing; and the
numerous carriages established in England to convey
goods at sft'-eil, shows that the value of rapid conveyance
is not confined to passengers alone. From the obstacles
above mentioned, then, however managed or improved,
we can never much increase the present rate of motion
on canals, which must ever form a slow mode of con-
veyance, independently of its other disadvantages.
The facility with which temporary railways may be

laid for short distances from manufactories, granaries,

and other works, to communicate with great public
lines of railway in their neighbourhood, is another ad-
vantage belonging to the railway system; for the ex-
pense of a canal branch would, in almost all cases, be
much greater than any temporary or private object
could repay; while branch railways would, when in

general use, become readily saleable after the local ob-
ject was obtained, and the principal expense incurred
would, in many situations, be meiely that of laying and
forming them into a road. When branch railways are
connected with canals, much labour is lost in loading
and unloading, besides damage occasioned by these
operations to the articles conveyed. Canals cap.'ible of
floating sea-born vessels must always afford great fa-

cilities to commerce, and promote the improvement of
the districts through which they pass; but it may be
doubted whether, from the limits to a supply of water
in almost all siiuations, and the impossibility of pro-
curing it in many, their great oiiginal cost, damage
to adjoining lands, and interruption to the communi-
cations of property on their opposite banks, are not ob-
jections of a paramount nature, which lead us to con-
clude that they cannot compete with railways in con-
venience, economy, and remuneration for the capital

embarked in their construction. The general intro-

duction of steam vessels in the coasting trade will

render many of the present ship canals less useful in

proportion as their breadth and size of locks are inca-

pable of receiving steam vessels constructed for the
open sea. Railways, again, will benefit by every im-
provement iii the use of the steam engine, may be
used in all situations where any mode of conveyance
is possible, and in practice give about double the de-

spdich of canal conveyance, without increasing the

working |)ower. Indeed, the anticipation of a speedy
adoption and general use of steam conveyance on rail-

ways of iron and stone, would seem at present far more
natural, and likely to be soon realised, than was ima-
gined but a very lew years ago, owing to the projected

revolution now going on by the use of steam in the

coasting trade.

Under all circumstances, it is found that a horse
works only with about three times the load upon a ca-

nal that he does upon a well-constructed level railway,

which is now sought after as the highest improvement
of which the interior comntunicaiion of a country is
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susceptible. In proof of this, we further notice that be difficult even to enumerate the various works of this

one person is suflicient to conduct the horse-loud upon description which luive been executed throughout the

a ruihvay, while three individuals are generally requir- United Kingdom, as railways are uni\ersally employed

ed for the same purpose upon a canal. We may also at all the principal coal and iron works, in situations

mention that inland navigation is subject to interrup- altogether inaccessible to a communication by water,

tion by the frosts of winter, and tlie droughts of sum- In not a lew instances they have been constructed by

mer. The comparative facility of loading and di^charg- joint st ck compiinies, and sometimes by individuals as

ing are likewise much in favour of the traffic on a rail- public thoroughfares.

way; while nearly the same pi oportion of labour m the The only public railway of extent in Scotland, is

trackage of empty or return boats and wagons is inci- that between the manufacturing town of Kilmarnock

dent to both. Without calculating upon the immense and the harbour of Troon; which, agreeably to act of

loads, extending to fifty tons, which have been tracked Parliament, is open to all upon payment of a cer-

by the steam wagon, or of thirty tons and upwards, tain toll. This extensive work, like those of the Duke

which have occasionally been moved by one horse upon a of Bridgewater's in England, was executed at the sole

level railway, we can state that an active horse, weighing expense of the Duke of Portland, for the improve-

ten cwt. conducted by only one man, upon a well con- rhenl of his Ayrshire estates. The Troon railway is

structed level edge railway, will work whh ten tons of about ten miles in length, and is laid with two sets

goods. In the same manner we may take thirty tons as of cast-iron tracks, of the description technically term-

employing the eflective labour of one horse and three ed plale-rails. It crosses the river Irvine by a stone

persons upon a canal; from which it will theiefore ap- bridge of four arches, each of forty feet span, and the

pear, that the expense of trackage per ton is preity whole hne forms an inclined plane, falling towards

much the same in both systems, while the first cost, the shipping port, at the rate of about one-sixteenth of

and consequently the toll or dues, must be greatly in an inch perpendicular to one yard horizontal. In its

favour of the railway. For very weighty and bulky track it encounters a difficult pass through Shaulton

goods, the canal is allowed to be more suitable; yet, in moss; and towards the harbour, the uniform line of

praciice, many of such articles may be so placed as to draught is preserved by an embankment of about two

bear upon the wheels of more than one wagon on a miles in length. This work, with the great pier found-

railway. Upon the whole, we are of opinion, that in ed in about eighteen feet water in the lowest tides, to-

every case it is better to construct a railway than a gelher with the graving-docks and whole establishment

small canal, excepting where the union of similar works at Troon, were executed agreeably to a design of the

late Mr. Jessop's, and, with the coa/yiVrw^s in the neigh-
is to be effected. The case is different where it is m
tended to transport sea-born shi/iH aci-oss a country,

from shore to shore, as on the Forth and Clyde, the

Crinan and the Caledonian canals in Scotland.

In treating this subject, it may be proper to give

bourhood, are understood to have cost about 150,000/.

The other railways in Scotland which may be mention-

ed as of extent or interest, are those of the Carron Com-
pany, the establishment of which are understood to

some short account of the introduction and progress have reduced the average monthly expenditure for car-

of the railway system. There can be no doubt that riage fiom 12,000/. to 300A, the coal works of the Earls

it is of British origin; and being still in a great mea- of Elgin and Mar in Fife and Clackmannan shires. Sir

sure peculiar to tins country, it has not unaptly been John Hope of Pinkie, Mr. Wauchope of Edmonsione,

termed the "British Roadway." Wooden railways and Mr. Cadell of Cockenzie, in Mid-Lothian; Mr.

seem first to have been known in Northumberland, Dickson, and others in Lanarkshire; and Mr Taylor

particularly in the neighbourhood of Newcastle, and and others in Ayrshire. These are edge-railways, and

that probably as far back as the sixteenth century ; but such of them as have lately been laid are chiedy of

we believe it was reserved for Mr. William Reynolds of malleable iron.

Coalbrookdale, in Shropshire, about the year 1767, first In England, at all the coal and manufacturing districts,

to put the crude material of roads into the crucible of the railways are employed for facilitating and economising

refiner, and thus introduce the use of rails wholly of the operations. In the counties of Northumberland

iron. Railsof this description were soon afterwards ap- and Durham alone, the coal-workings and railways re-

plied by a Mr. Curr, to the under-ground ivor/cs of the quire a separate map (Aikenhead's map) to show their

Duke of Norfolk's colliers near Sheffield. The first position. Here the system of wav/rai^e was first intro-

public railway company is understood to have been duced, a source of revenue in the form of a tonnage,

instituted at Loughborough, in the year 1789, where paid to landed proprietors for liberty to pass through

the late eminent Mr. Jessop had the merit of first their grounds with a line of railway to the shipping

employing the edge-rail. About ten years after- port. In Durham, a public railway is now construct-

wards, Mr. Benjamin Outram introduced the plate- ing between the coal-works in the neighbourhood of

rail, with props of stone at the joinings of the rails Bishop Aukland, the town of Darlington, and its port

instead of timber. Hitherto both the edge and plate- of Stockton. In Cumberland, perhaps the most in-

rails were made of cast iron, but, in the year 1811, tcresting railways are those of the under-giound works

the former was, we believe, first made wholly of mal- of Lord Lonsdale at Whitehaven. In the great manu-

leable iion at Lord Carlisle's coahvorks in Cumberland, facturing and commercial county of Lancashire, rail-

Stone tracks in large blocks, laid in the form of what ways are very numerous; near Preston, the valley of

may be termed rails, are of great antiquity, as appears the Ribble is crossed by two inclined planes of consi-

from the construction of some of the fainous Roman derable extent, along which the wagons are transported

ways still to be seen at Rome, and in other cities of by means of stationary or fixed steam engines. A high-

Italy. Au attempt is now making to introduce these ly interesting work also occurs at the Duke of Bridge-

tracks on streets and common roads, the stones of which water's under-ground works at Worsley, about seven

are not much larger than those of the best aisler cause- miles from Manchester. Here the works are so accommo-

way, formed and laid after a particular manner, sug- dated, that boats containing about ten tons of coal are let

gesied by Mr. Stevenson, engineer. down upon an inclined plane fitted with cast-iron plate

-

In noticing the progress of railways, it would now rails, measuring eight inches broad, and an inch and a
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half in thickness, laid with a uniform bearing upon solid

rock from one canal to another, the empty boats being at

the same time passed upwards. This inclined plane is

150 yards in length, having a-declivily at the rate of one

perpendicular to four horizontal. In Derby, Stafford,

and Warwickshires, railways are numerous, some of

which are connected with inclined planes, and arc

works of considerable extent, as those of little Eaton

and Butterly. At Mansfield, in Nottingham, there is a

public railway nine miles in length, which was designed

and executed by Mr. Josias Jessop. The labour and

materials of this work are understood to have cost about

22,000/. ; but including compensation for lands, and

the erection of wharves and warehouses, the expense of

the whole operation amounted to about 32,000/. In

Shropshire, and indeed along the whole course of the

Severn, railways have been introduced with the best

effects. Those of Coalbrookdale and its neighbourhood,

where Reynolds, the famous ironmaster, first introduced

the use of cast iron for railways and bridges, are highly

interesting. It was also in this School of Arts upon the

great scale that loaded boats were first transported upon
inclined planes, between higher and lower lines of canal,

by means of steam engines, instead of locking with

water in the usual manner. At Cheltenham in Glouces-
tershire, Loughborough in Leicestershire, and Wands-
worth in Surry, and in other situations, there are public

railways varying in extent from seven to twenty-six

miles, and diflering in their lines of draught, according

to the situation of the country.

South Wales, perhaps more than any other country of

similar extent, abounds with valuable minerals, which,

from the inaccessible nature of the country, must have

been in a great measure shut up, but for the introduc-

tion of the ruihv.iy system. Here a large uninhabited

district of sterile mountains may be said all at once to

have become the seat of populous towns and villages.

Such, for example, is Merthyrtydvil, of which the

Marquis of Bute is Lord of the Manor. When the

late Mr. Crashey, the great ironmaster of this district

established himself here about ihe year 176S, the

parish of Merthyrtydvil contained a very scanty popu-
lation ; but at the census of 1811, it had increased to

11,104 inhubitanls; and in that of 1S21. it has mount-
ed up to 17,404. The railways of this district are nu-
merous and many of them extensive, particularly

in Glamorgan, Monmouth, Caerniarthen, and Breck-
nockshires. Among these may be mentioned the

Sirhowy railway, which, with its branches and colla-

teral lines, extends upwards of 35 miles. It crosses

the Ebbwy by a bridge of 16 arches, forms a con-
nexion with the Wye, and has had the effect of re-

ducing the price of coal throughout the higher parts of
Radnor and Hercfordshires. The Cardiff and Mer-
thyr-tydvil railway is about 27 miles in length; and
it is worthy of remark, that both a common road
and a navigable canal arc established between those
places. An experiment was made on this line of rail-

way in the yeur 1S04, when one of Trevethic's high
pressure-engines was set upon a wagon as a loco-mo-
tive cngiric , when 10 tons of iron and about 70 persons
were drawn along a distance of nine miles. At the great
iron works ot Mcithyr-tydvil, Dowlais, Penydarran,
and others in that neighbourhood, much use is made of
railways. Here wagons, loaded with minerals, are
transported upon an inclined plane upon a hoiizonta!
platform by steam, in a very simple and expeditious
manner. Connected with the Ncalh canal, there are se-

veral railways with inclined planes of considerable mag-
nitude ; and at Swansea, one is laid to the i illtige of Oys-
lerniouth, a distal. cc of seven miles ; but its usefulness is

Vol, XVI.—Part I.

nearly lost, owing to its vicinily to a blowing drift-sand.

On this line a stage-coach plies daily with passengers,

which indeed appears to be its chief trade. In Caer-
marthenshire, there is a railway to the harbour of La-
nelly, which extends about 15 miles into the interior

coal country.

In the mineral districts of North Wales, connected
with the shires of Caernarvon, Denbigh, and Merioneth,
there are several extensive railway works. That be-
longing to the slate-quarries of Penrhyn, is about six

miles in extent, and is laid out in four successive hori-

zontal tracks, which communicate with each other by
means of three inclined planes, varying in length from
130 to 300 yards. On these the work is so arranged, that

in passing down the loaded wagons, the empty ones arc

taken up by a track-rope, which winds round the axle

of a brake-wheel. On the more level parts of the road,

the wagons are drawn by horses. The Penrhyn rail-

way may now be considered a pretty old establishment

;

and its good condition affords an example of the stability

of the edge-railway, having been in (1824) use for seven-

teen or eighteen years. This neighbourhood we may
mention as not less interesting to the engineer, from its

public works, including the stupendous bridge now
stretching across the Straits of Menai, the slate-quarries

of Penhryn, and the copper mines of Anglesea, than to

the man of taste, for the beauties of its scenery, includ-

ing the magnificent ruins of the castles of Caernarvon,

Beaumaris, and Conway.
In Ireland there are yet but few railways, excepting

those of the Harbour-works of Dublin, and at quarries

and other works of that description, which, from their

temporary nature, are not generally calculated to afford

good specimens of the art; but in the progress of the

improvement of that fine country, we may look for-

ward to the period, when such works will be more gene-
rally established, and conducted with all the improve-
ment and systematic precision of the sister kingdom.

In connexion with the railways noticed above, we
may mention several extensive surveys, which have

been made for works of this description. One of

these by Mr. Telford, extends across the country from
Glasgow to Berwick upon-Tweed, a distance of 125

miles, with a rise of 636 feet to the water-shade, in

the parish of Dolphingstoun. The survey from Ber»

wick to Kelso, by the late eminent Mr. Rennie, has

been farther continued up Gala Water to Dalkeith,

Edinburgh, and Leith, by Mr. Stevenson, who has al-

so made a survey upon the opposite side of the Frith

of Froth, on an uninterrupted level from the river

Tay, through the great valley of Strathmore to Aber-
deen, with branch lines to the ports of Stonehaven,

Montrose, Arbroath, Dundee, and Perth, comprising
upwards of one hundred miles of level road. A colla-

teral line has likewise been traced by the same engi-

neer from the confluence of the rivers Earn and Tay,
through the county of Fife to the westward of Dunferm-
line, vviih various branch lines communicating with the

Frith of Froth. An extensive survey has lately been made
by Mr. James, for connecting Liverpool with Manches-
ter by a railway, notwithstanding the water communi-
cations already established between these places by the

river Mersey and the Irwell canal. It may further be
mentioned, that after looking forward for many years

for a canal across the country between the Tyne and
the Solway, (a track of all others the most desirable for

such a work, J a railway is now contemplated, even by
those who were most anxious that this improvement
should be a navigable canal. These operations, or»cer-

tain comparinienls of them, may be expected ere long

to be carried into effect, as the benefits of the railwav

Qq
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system are every day more apparent. A public rail-

way is indeed now executing, under the direction of

Mr. Gianger, between the Forth and Clyde canal, and

the extensive coal field in the vicinity of the Monk-land

eanal near Airdrie.

In noticing the construction of railways in this place,

we conceive it only to be necessary to describe what

may be considered the chief points of the system, leav-

ing minor details, which may now be examined in al-

most every district of the country, by those who are

professional or curious. In pursuance of this view we
observe, that every practicable effoit should be made,

to form the line of draught upon one levrl, or upon a

succession of level ri-aclies-, connected cither by inclined

planes or perpendicular lifts, according to the circum-

stances of the ground. The line of direction of a rail-

way is another feature of this measure, which in many
instances is too apt to be overlooked. It has been ob-

jected to a canal with long reaches in direct lines, that

the water is apt to be collected at the further end
during high winds, so as to overflow its banks ; but as

this does not apply to a railway, it ought to be carried

as directly as the situation of tlie country will admit;

and wherever a turn becomes unavoidably necessary, it

should be formed upon a curve of as large a radius as

can be conveniently piocured, attention being at the

same time paid to lay the inner rail somewhat lower

than the outer one, by which part of the friction in

bringing round the wagons will be avoided. To
show the advantage of the direct line more fully, we
observe, that in an up-hill draught a carriage may be

conceived as in the state of being continually lifted by

increments proportional to its rise and progress upon
the road. In winding about, a similar effect is also

produced, as the carriage may be said to be continually

brought from a stale of rest to that of motion, in a man-
ner perhaps not less detrimental to the effective power
of the horse, than the up-hill draught. Though the

horizontal or level line is the most desirable, where the

traffic is reciprocally carried both ways, yet where the

load is all in one direction, a declination towards the

point of discharge will naturally be given al such a

rate as the situation of the ground will afford, the

«lownward draught being always regulated according

to the number and weight of the empty or return -wa-

gons which the horse can draw. Perhaps this will be

best accomplished by a fall of four inches to thecham of

22 yards, being at the rate of one perpendicular to i98

horizontal.

To ascertain the effective power of an active horse,

the proper criterion seems to be that of his weight. In

the year 1817, the writer of this article made some ex-

periments upon this subject, which he verified by the

French instrument called the dynamometer,* applied

to trackage upon the Forth and Clyde canal, and also

on the Carron Company's railways, when it appeared, that

a horse weighing about 10 cwt., in his ordinary working
state, exerted a force equal to 160 lb.; and that a

force of about 12 lb. was sufficient for the trackage

of one ton upon a well-laid level railway. This, by cal-

culation, gives 13 tons and 7 cwt. as the work of a horse,

which in practice is equal to about 10 tons of goods,

exclusive of the wagons. We are, however, aware
that 8 or 9 tons in many cases proves full work, when
the rails are not laid upon proper principles, ornot kept

in good order.

Some interesting experiments on this subject have

been made and obligingly communicated to us by Mr.
J^sia^ Jessop) sen of the Ij^te eminent engineer of that

name, at his iron works of Butterly, near Derby.
That gentleman, whose science and experience give
great weight to his opinion, had, upon one occasion, a
horse weighing about 10 cwt. yoked to 4^ cwt., or
504 1b., suspended over a pulley in a pit, which the

horse drew up with extreme labour, the same weight
requiring the united exertion of eleven men. Mr. Jes-

sop is led froin observation, to estimate the friction of

a well laid edge railway, to be equal to a rise in the
road of about four inches in a chain. He further finds,

that upon one of his edge railways, with a rise ol 4|
inches to the chain, a horse takes eight tons up-hill, and
is never allowed to work with less than six tons : from
all which we conclude, that a horse such as we have al-

luded to, will track 10 tons of goods upon a level rail-

way, exclusively of the weight of the wagons, as dai-

ly exemplified in the work done upon the railways at

the collieries of the Earl of Elgin, and Sir John Hope
of Pinkie. Since, therefore, so m ich more can be done
upon a level than upon an inclined road, it is to be re-

gretted that so little attention is paid to the formation

of the former, which gives so decided an advantage,

especially to the railway system. It is even not un-

common to hear of a preference being given to an un-

dulating line of road, on the supposition that the horse

is more tatigucd by a constant draught upon a level

ro-id, than by the irregular exertions of an U|) and down
hill journey. This oi)inion is attempted to he supported
by such statements, as that the horse's chest is thereby

enlarged, and his wind improved, and that different

muscles are brouglw into action on every change of po-
sition. It never seems to be taken into account, that

relief is occasionally given by the slow motion up hill,

which after all, is not half so beneficial for the animal,

as the same slow pace would be upon a level road Here
the postboy generally pcilorms his stage of 12 miles at

least half an ho'jr sooner than he would travel the same
distance upon a hilly road. Under the article Roads
and Highways, we shall show tne fallacy of the doc-
trine above alluded to, by quoting Dr. Barclay, so emi-
nent in comparative anatomy, and for his scientific

knowledge in all that regards muscular motion. These
arguments about hilly roads can hardly, however, be
said to apply to the railway system, where the poweF
of the horse is understood to be adapted to a uniform

strain ; and it is upon this principle that we perceive

more fully the advantages of a level line of road.

In some situations, the level line of trackage is pre-

served by the occasional introduciion of inclined planes,

on which the wagons are transported by machinery

from one level to another, impelled generally by ^team,

water, or animal force. Where the load is ail in one

direction, as at the collieries ol Newcastle, the slate-

quarries of Penrhyn, and in many other places, the

empty wagons are drawn up inclined planes by the

descent of the full ones. This improvement is said

to have been first introduced at the Tyrone collieries

in Ireland, by Mr. Davis Duekhurt, an engineer of

the Sardinian service. Notwithstanding the extensive

application of the inclined plane to railways, both with

and without the use of the steam engine, it still

remains a desideratum to obtain some effective mode
of lockage or perpendicular lifi, which shall be more
commotlious to the circumstances of an undulating

tract of country. Surely, in the present advanced

state cf things, it cannot prove any serious obstacle

to the efforts of professional men, to provide a

convenient apparatus, capable of lifting a train of

railway waggons seriatim on the principle of canal-

* See the article Disamomeateb in this work.
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lockage. In suggesting such a machine, it will per-

haps be better to avoid views which may be consi-

dered speculative, and apply such as are moic or less

known in practice. We shall iherefore first notice one

which we have seen very prettily exemplified upon the

small scale in the Lanark cotton-mills, where it is

worked by a power taken from one of the walcr-wliccls

ef these works. The contrivance is employed for con-

veying the cotton to the hands of the spinners in the

upper stories of these extensive mills. A similar ap-

paratus is employed, upon the large scale, by Mr.
Baird, at the Shotts iron-works, where the machinery is

impelled by a steam engine, of the power of six

horses, for raising the minerals from the under-

ground workings. But any power adequate to the

purpose may be applied to the lying shaft of this ap-

paratus, which altogether is simple in its structure, and
very complete in its operation. In so far as it is ap-

plicable to our purpose, we shall term it a BaHivaij-locf:.

It consists of two large cast iron wheels placed upon
the same axis, at a convenient distance from each
other, to admit of a railway wagon being suspended
between them. Upon the peripheries of these wheels,

teeth of a certain description are formed calculated to

hook into the continuous links of what is teclinically

termed a Pilch-chain. When wagons are to be raised

or lowered from one railway to another, the machine is

set in motion, and the pitch-chains upon which the wa-
gons are hooked ; or by different arrangement of the ap-
paratus ihey may be placed upon a platform connected
with the pitch-chains, and thus moved from one level

toanolher, by ihe revoluiion of the machinery, as will

be more fully understood from Plate CCCCLXXVII,
and its technical description.

Another niachine, suitable for lifts upon a smaller
scale, which may also be worked by any convenient
power, is described in Stevenson's Account of the Bell-

Rock Lighthouse, at page 508, under the appellation of
a Sheer-crane, the machine being represented in Figs.
1. and 2. Plate XI. of that work. The sheer-crane was
worked by manual labour at the Bell-Rock, where it

was employed for raising blocks of stone out of boats
and laying them upon railway wagons; the lift vary-

ing from three to seven feet, according to the state of
the tide.

In laying out a public railway, a breadth of not less

than twenty feel should always be contemplated, so as
to ailmit of two entire sets of tracks, with the necessary
sides, paths, and drains. In a pri'va<e road with one
set of tracks, a space of twelve leet in breadth nmy be
found sullicient ; but in this case it is generally neces-
sary to make provision for aliout four passing places
in each mile. Bui this description of load should sel-

dom be resorted to for a public railway, against which
the inconvenicncy of the heavy drag at the turns of the
passing i)Uices, and the frequent stoppage of the wa-
gons, should prove sufficient objections, especially as
the economy in forming and making such a road
will not be found great after every thing has been ta-

ken into account. It is funherof importance to the
steady motion of the wagons, particularly in high
winds, ihat they be made rather of a broad and low
construction, and that the railway tracks should not be
laid at less than four feet a;)art, which will affoid a
sufficient tracking-path for the horse, wiihout his being
apt to injure the props of the rails. Attention should
also be paid to the thorough drainage of the road,
that the horse path rests upon a firm bottom, be
finished with a smooth and compact surface, and made

altogether of the best materials the country through
which it passes can afford.

In the construction of railway-tracks timber and cast-
iron have hitherto been chiefly employed, but malleable
iron is now coming into very general use. The great
exijense of malleable iron, and perhaps the want of im-
portance formerly attached to railways as a mode of ge-
neral traffic, were the chief bars to its introduction into
the railway system ; but, strength for strength, we be-
lieve it can always be furnished as cheap as cast-iron. It
has sometimes been objected to malleable iron, that it is
liable to oxidation or rust, and that it may yield, with-
out its being observable, while the work may thus be
continued, under a disadvantageous power, and that it

weie even better that a rail should break than be thus
liable to distortion. These objections, however, appear
to be rather of a negative description. With regard to
the process of oxidation, it does not seem to carry much
weight ; as railways of malleable iron may be seen at
Lord Carlisle's works at Tynedale-fell, which have
been in use for ten years, without appearing to have
suffered materially in this respect. The advantages of
malleable iron rails are manifest in their not being lia-

ble to break, and in diminishing the number of joints.

To prevent their yielding in a hurtful manner, it is only
necessary somewhat to increase the number of props, and
instead of a junction at the distance of every three or four
feet, the bars may be extended to twelve or eighteen
feet, or might, indeed, by welding, be formed of any
length. Upon the whole, therefore, we are inclined to

give a decided preference to the use of malleable iroii

for railw-jy tracks. In the year 1820, the Bedlingtou
iron company of Northumberland were induced to take
a patent for certain in-provements in the construction
of malleable iron rails, suggested to that com])any,
from the perusal of Mr. Sievenson's Report on the Edin-
burgh Railway in 18 19, as noticed in the printed remarks
attached to their specification. The patentees insist

chiefly upon forniing the bars of a prismatic figure,

and some other particulars, intended to improve
their stability. The manner in which these rails are
drawn and manufactured is highly creditable to the
works at Bedlington ; but in recommending malle-
able iron for railway tracks, we have always had in
view the simplest form of the bar with parallel edges.
Whether malleable or cast-iron be adopted, the rails

should be of the edge form, and be more massive and
strong than they commonly are; of the former material
for loads of about three tons on a public railway, they
should not be less than 30 lb. and the latter 45 lb.

per lineal yard, of single rail, and so in ])roportion,

as the weight to be carried is more or less. It is pro-
per, however, to observe, that a little additional weight
of metal, in the first instance, in making a substantial

apparatus, will in the end prove gieat economy.
It is also an important matter to determine the de-

scription or form of rails best adapted to the roads.

These are chiefly of two kinds, the plate and the edge-

rail, the former represented in Plate CCCCLXXVII.
Figs. I, and 2. is always made of cast-iron. In Fig 1.

a 4 6 c is a plan, and Fig. 2. a section of the Plate rail

;

with a saddle piece, a c, shown in Fig. 1. which has

lately been introdueed by Mr. Wilson of Troon, the

more effectually to command the joint. The crest or
flange A b, in Fig. 2. gives strength to the rail, and is

intended as a guide to keep the wheel b d in its place.

From the mode in which Ihe strength is applied in this

dcsciiption of rail, it must evidently require a propor-
tionally greater weight of metal to sustain the same

Q q 2
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load than the edgc-iall icpiesented in Figs. 3. and 4.

in which the rail 6 c is set on edge on the principle

of joisting in house carpentry. The plate-rail is also

liable lo be rutted or worn unequally, as will be obvious

on examining the action of the wheel c e d upon the

plate of the rail a b, Fig. 3. which, from the situation of

the rail, is much exposed to work among dust and small

stones, to the great disadvantage of the load, whereas,

the wheel c ^ fi, Fig. 3. adapted to the edge-rail, is

much less exposed to accident from adventitious mat-

ters. It has been observed of the wheels of the edge-

rail, that the rim c h is liable to wear unequally. This

is, no doubt, an objection, but the evil does not seem

to be remedied by the use of the plate-rail, the surface

of which, as before noticed, is apt to be rutted, so that

the rails, when worn in this manner, must be lifted

and replaced by an operation greater, and ultimately

more expensive, than the occasional renewal of a wa-

gon wheel.

It is believed that one of the chief advantages ori-

ginally expected from the use of the plate-rail, was the

prospect of employing the cart in common use upon it,

as well as the wagon expressly constructed for the

railway. This would certainly, in many instances,

prove a great convenicncy, but in others it would

prove a waste of labour. As for example, the horse and

man which brought a full load to town, could not ac-

complish its delivery. The adjustment of the wheels

of a carriage, intended for the common road, is also dif-

ferent from that suitable for the railway, so that where-

ever this has been attempted, it has been found highly

prejudicial to the road. It seems, therefore, better, up-

on the whole, to suppose the traffic to be carred on in

wagons specially constructed for the railway. In the

delivery of coal and such articles, an arrangement might

be made for lifting the body of the wagon upon the

wheels of a common cart, and so to be conveyed to the

houses of the consumers.

To lay rails in a proper manner so as to prevent

their getting loose, and thereby forming an irregular

track, it has long been a desideratum to preserve their

connected form, and at the same time to provide some-

what for the expansion of the metal. The edge, as

well as the plate-rail, is often so injudiciously laid, that

the surface of the track is kept too nearly upon a level

with the horse-path, and the wheels are thereby con-

tinually exposed to work in mud. This earthy stuff-

ing, in many instances seems to be pertinaciously

preserved round the rails, though it cannot be sup-

posed to add in the smallest degree to their stability.

It seems therefore much better to keep the rails wholly

above the level of the horse-path, without the use

of sleepers or cross-bars, a construction which may
be termed a Skeleton Railwaij. The rails are thereby

set above the road, and being completely exposed, ad-

ditional facilities are afforded for drainage and repairs.

This mode of laying rails has been used with advantage

in various situations, particularly at Lord Elgin's ex-

tensive lime and coal works. The iron chairs or guides

into which the rails are fixed at the joints, and at regu-

lar distances between them, generally rest upon blocks

or props, marked a c, Fig. 1. measuring about- eight

or ten inches square. In fixing pl^te-rails, a hole is per-

forated in the stone prop, and filled with an oaken plug.

The ends of the plate b b are brought together, and a

spike nail, with an elongated countersunk head is

driven into the plug, and in this simple, but not very

effective manner, the connexion is formed and the

joints kept in their places, to which the addition of the

saddle-piece, before noticed as in use at the Troon,

has been found a great improvement. In fixing the
edge-rails, a great many methods have been adopt-
ed, both in the form of the joint and construction of
the chair or bed. That represented in Figs. 3. and 4.

while it provides for the expansion of the bars, seems
to be as effectual and simple as any. Fig. 4. is an
elevation of the edge-rail, showing the meeting of the

two rails a b and a c at the point rf, where a joint is

formed and commanded by the chair a d a,\n which an
oblong square hole is formed through which a strong

iron spear bolt is driven, as shown in the section a b c

Fig. 3. These chairs are placed at distances suited

to the strength of the rail, and it seems proper that at

least three should be allowed to each fathom of rail,

every alternate chair to have a spear-bolt, one being

always introduced at the joints.

It has lately been proposed by Mr. Palmer, civil engi-

neer, to erect a single rail, supported upon standards of

timber, metal, or masonry, according to circumstances.

Upon this rail the load is to be contained in a sort of ba-

lance wagon, having a receptacle on each side of the rail,

on which it is to be suspended on the axles of two wheels,

placed the one before the other. In the descriptive

account of this railway. Mr. Palmer has given many
useful remarks upon railways in general ; and dis-

cusses the difficulties to which the use of a single track

is incident, in a very distinct and candid manner. In-

stead of square blocks of stone for supporting this single

rail, he proposes to use stakesof timber or cast-iron, the

downward ends of which are to be of a tapering form,

and notched in such a manner as to give resistance to

the pressure, a prop which, in many situations, may be

found convenient and suitable.

Various opinions exist not only about the preferable

form of rails, and modes of fixture, but also regarding

the weight or load proper to be carried upon them.

This was long regulated at the Newcastle collieries, by

making the wagon a measure of capacity connected

with the duty on the chaldron of coals carried coast-

wise ; when the wagon and its load were made to

weigh about four tons. The inconveniencies of these

ponderous vehicles were for a long period little attend-

ed to, especially on the tram or wooden railways, laid

with their whole length bearing upon the ground. But

when the expense of a metal railway, capable of sus-

taining such loads, came to be considered, the pro-

priety of using smaller wagons was obvious. Such
heavy loads are attended with inuch inconveniency

;

they distort the* best laid rails by shaking the whole

fabric of the road, and ultimately produced much more
friction than the introduction of a few additional axles

in the use of smaller wagons. When the wheels of

such vehicles get off the tracks, it becomes often a work

of great difficulty and stoppage to replace them. We
are, therefore, of opinion, that a load of from one

ton to a ton and a half, independently of the weight

of the wagon, should be the maximum upon four

wheels. The axles of the wagons should be made
straight, and the wheels set at right angles upon them,

and care taken that the whole is strong enough, not

only for working with a precise weight, but for sus

taining the casualties of the road. Railway wagons

should not exceed the weight of ten or twelve cwt.;

they are generally made of hard wood, and sometimes

of plate iron; they ought to be of a square form, with

perpendicular sides, rather low and broad, which will

make them tpavel more steadily in stormy weather than

when they are high. To carry a ton and a half of coals,

for example, they will measure about six feet in length,

four feet io breadth, and 1^ foot in depth.
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In the tbrmation and superintendence of public rail-

ways, it is obvious that considerable attention ought to

be given to enforce suitable regulations as to the height

and construction of the wagons. In many instances,

railway wagons may be advantageously hung upon
springs. It seems also a simple and economical me-
thod to have the body of ihc wagon, containing the

weight, hung on chains, allowing it a natural swing

when any irregular motion or unexpected obstacle oc-

curs.

Regarding the size of wagon wheels, and their con-

nection with the axle, various opinions exist. Some
have the wheels fixed dead upon the axles, like the an-

cient cars, or those still in use in the Irish cart. Others

have both wheels and axles fitted for rotatory motion.

But the more general, and we would say preferable

mode, is to have the axle fixed and the wheel revolving.

On a railway, where obstacles are not supposed to be

met with, as on the common road, the wheels are made
comparatively small, which affords a rising or favoura-

ble line of traction. To determine this point beyond
dispute, and also to ascertain the friction upon axles of

various dimensions upon the great scale, would resolve

an important problem in mechanics. Perhaps a railway

wheel of fifteen inches diameter, ought to be considered

the minimum, and thirty inches the maximum size.

These dimensions are favourable to the yoke, and to the

purposes of loading and discharging, while to exceed
them would add to the weight of tlie wagon without
obtaining much advantage. Wagon wheels are gene-
rally made of cast iron. To prevent their wearing un-
equally, Messrs. Stephenson and Losh, of Newcastle,
obtained a patent for hardening the rims of railway

wheels.

It has long been a desideratum in the construction

of wheels and axles to preserve the grease, and at the

sarne time exclude the dust of the road. This has, in

a great measure, been effected in mail coaches, and
other carriages, which travel at s/ieed, but has been less

attended to in vehicles which move at a slow pace.

The consequence is, that upon railways the grease may
often be seen dropping with fullness from the linch-pins

of one wagon, while the dry axles of another announce
its progress upon the road by the most discordant
sounds. Mr. Taylor, seeing the disadvantage of this

state of things on the railways at his eoalworks near
Ayr, encouraged his niillright in devising a remedy
for this evil, which has at length been effected in a very
simple manner, by which he is enabled to have the
outward end of the nave of the wheel close, as delineat-

ed at letter e in Fig. 3. Plate CCCCLXXVII. the com-
mon ILnch-pin, shown at e. Fig. 2. being dispensed
with. This is effected by means of an appendage fixed

to the axle at d, Fig, 3. which we sliall tes^t a /ever-
linch, the extremity of which at ,? fails into a groove
cut on the nave of the wheel marked e e\ which keeps
it in its place. Letter/ is a swivel bolt, which keeps
the lever-lijich (/ and e' into the groove e e' above
alluded to. A model of this apparatus has been pre-
sented by Mr. Taylor to the Highland Society, that the
person to whom he gives the merit of the invention
may meet with some encouragement, and that the
public may be put in possession of this improvement.
In practice, however, it may perhaps be found that

additional trouble will attend the exact adjustment of
the wheels to the axle, which, for the prevention of
friction both in the socket or bush of the wheel, and in

the groove of the new lever-liiich is a matter worthy of
due attention.

In concluding this article, we cannot help remarking
that the time is not very remote, when from ten to

fifteen cwt. was considered a fair load for an ordi-

nary horse upon the common road. But by recent

improvements in the line of draught, and the smooth-
ness of the surface, this load has been at least doubled.
Further, by the iniroduclion of the radway system, wc
now speak confidently of a single horse doing a day's
work, upon a level line of edge railway, with as many
tons as he formerly did with hundred weights on the
common road. Nor is this all ; for the Trevethic, or
high-pressure-engine, has been mounted upon a rail-

way carriage, and made to drag upwards of filly tons
of coal, exclusively of the weight of the wagons.
Where the draught is upon an inclined plane or up-
hill, a row of cogs or teeth must be laid along the
outside of one of the rails, into wliich a wheel, with
corresponding teeth, is made to work, and being im-
pelled by the steam, the engine-wagon gives motion
to the whole train. Upon a level road, or when the
acclivity is very little, the wheel with leetli is not found
necessary, and in that case the power is communicated
immediately to the common wheels of tlie steam-wa-
gon ; but in wet weather, when the friction is less, the
wheels of the steam-wagon sometimes revolve with-

out dragging iis load or moving progressively. This
contrivance has now been a good many years known
to the public, and has been suggested as applicable to

carriages travelling at speed, even upon the conmion
road, but as yet it has not become general in any form.
We are, however, happy to see that it is still regarded
favourably by the public, and have every reason to hope
that time and practice will render it more perfect; be-

ing that description of machine which speculation can-
not complete, and which practice alone will bring to

maturity.

There are other points connected with the subject of
railways, which fall so immediately under the article

Roads and Highways, that we shall reserve what farther

occurs to us, for insertion under that head, particularly

what we have to say upon stone-railways and cast-iron

tracks for ordinary carriages.

Exfilanation of Plate CCCCLXXVII.
Figures 5, 6, and 7, Plate CCCCLXXVII. are intend-

ed to represent a railway-lock, applicable to conveying
loads from one level to another, similar to the effect

produced by lockage in inland navigation. This is ac-

complished by the revolution of the wheels alluded

to in the foregoing article, over which pitch-chains

work, on which the wagons are suspended, and so arc
moved from a lower to a higher level, and vice versa.

This apparatus may be impelled by the power of steam,
water, or animal force, according to circumstances ; the

axis of the pitch-chain wheels being in either case con-
nected with the impelling power, by means of wheel
and pinion work of strength proportioned to the work.
The railway-wagons, as before noticed, may either be
set upon a platform fitted to the lock-machine, or they

may simply be provided with two strong iron loops at-

tached to their opposite sides; the open parts of which
having a downward direction so as to receive the corres-

ponding studs of the pilch-chains. These loops are fix-

ed towards the top of the wagon, that the points of sus-

pension may be as much as possible above the centre

of gravity of the load, that it may become more stable

when suspended upon the chain. Let us then supposo
that a train of wagons has arrived at the bottom of

the lock, when the horse is disengaged, and perhaps
yoked to a common gin connected with the machinery
at the top; the first wagon is then pushed along the

railway, till its loop range with the pitch-chains on
each side, as shown in Fig. 6. The machinery is
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now put in motion, and the first pair of studs arc

hooked into the loops of the wagon, which is imme-
diately suspended, and moved upwards along with the

chains. Tiie second wagon is in the same manner
pushed forward and attached to the chains, and so of

others till the whole are transferred from the one level to

the other, as will be understood by examining the dia-

grams of Plate CCCCLXXVII. Figs. 5, 6, 7. At the lop

of the lock, Figs. 5 and 7, the wagons marked ff have
just been landed on the upper railway, while those

marked ffffff-, Figs. 5, 6, and 7, are still attached

to the pitch-chains ; the upper ones being about to be

turned over the axis of the machinery, still preserving

their horizontal position, will in tneir turn be placed

upon the projecting ends of the upper rails marked c c'.

The chains still continuing their revolution, the studs

are disengaged from the loops of the wagon, which is

thus left upon the upper rail without the assistance of

the attendant, who with this apparatus has only to move
the wagons to and from the machine. In the same
manner a train of wagons is transferred from the

higher to the lower level, the machine being worked
in the reverse direction, that the studs of the chains

may hook the wagons or the platform made to re-

ceive them at the top of the lock instead of the bottom.

It is also to be noticed, that in the descending load

the impelling power requires to be kept in action

only till tvvo of the wagons have passed round the

pitchwheels, when the application of friction with the

common brake becomes necessary to regulate the de-

scent of the load.

In giving a technical description of this machine,
Fig. 5, is a plan of a lock, which would of course fall

to be excavated in a proper position on the line of road,

agreeably to the section of the ground, so as to afford

the necessary accommodation for the apparatus. This
lock is lined with face-walls of masonry, marked
A A A A. The perpendicular rise is here taken at

twenty feet. B B is part of the lower railway with

the wagons ./" K upon it. C C is the upper level, with

a wagon g g upon it. a a a a show the two wheels

over which the pitch-chains pass, and 6 is their axis.

C C is a spur wheel on the same axis, with its pinion

dd mounted on the end of the horizontal shaft e, on which
the brake wheel will fall to be mounted. Fig. 6. is an

elevation of the masonry of the lock marked A A A A ;

letter C is the level of the upper, and B of the lower

lailway ; a a a a are the wheels on which the pitch-

chains revolve, b is their axis, c the spur-wheel, d the

pinion mounted upon the horizontal shaft e, both

marked in dotted lines, ///are the wagons supposed
to be ascending or descending within the range of the

luck, /t h h h the pitch -chains, i i i i i i are the studs

upon the chains by which the wagons are suspended;

the lower pair are seen entering the loops of the lower

wagon /. Fig. 7. is a longitudinal section of the ma-
sonry o( the lock, A A A A' show the walls, B B the

lower railway, with its end B' turned up, as a stop for

the wagons at the proper position for hooking and

suspending them upon the chains. CC show the

level of the upper railway, u a mark one of the pitch-

chain wheels. The spur-wheel, pinion, and lying shaft

not appearing in this figure,/// are the ascending or

descending wagons, as in i'ig. 6. 5- is a wagon on

the upper railway, and A- another upon the lower rail-

way. A /i A A /; A are the pitch-chains, the dotted part

below being the track of the chains under ground.

// show the rollers for guiding them, i i i ii are the

loops in the wagons, into which the studs enter for

suspending them to the chains. In practice, guide-

boxes for the chains are placed immediately below the

level of the upper and lower railways, and upon each
alternate link of the chain, a kind of bow of iron is

formed, which passes through the guide-box, and keeps
the chain in its proper position for hooking the studs

into the loops of the wagons.

Authors whomay be consulted :—Edgeworth on Rail-
roads; Wilkes on Railways; RefiorC relative to various
Lines of Railway, and Memorial relative to Ojiening the

Great Valleys of Strathmore and Strathearn, by means
of a Railway or Canal, by Robert Stevenson, Civil En-
gineer, printed at Edinburgh, 1821 ; Observations on a,

General Railway, ^MhWihtA in London, 1821 ; Descrifi-

crifition of a Railway ufion a JVew Princifile, by H. H.
Palmer, Civil Engineer, London, 1823; Transactions of
the Highland Society, vol. vi. Edinburgh, 1824. «
RAIN. See Meteorology, and Physical Geo-

graphy. See also Meteorites, for an account of
showers of organised matter.

RAIN-BOW. See Oi-tics.

RAIN-GAGE. See Meteorology.
RAJEM.\HAL, the name of an ancient city of Ben-

gal, which has recently fallen into decay. It stands on
the west bank of the Ganges, at the foot of a range of
hills. The modern part of the town consists of a
single street, with houses of stone about two stories

high. The ruins of a palace still attract attention.

The view of Rajemahal, with the mountains at the

back of the town, is much admired. The chief oc-

cupation of the people is supplying the neigldjour-

hood with flags and millstones. This city has been
ruined by an inundation of the Ganges, by a con-

flagration, and by the removal of the seat of govern-

ment to Dacca. East longitude 87° 43', North latitude

25° 2'.

RALEIGH, Sir Walter, a distinguished author

and adventurer, was the fourth son of Walter Rakigh,
Esq. of Fardel, in the parish of Cornwood in Devon-
shire, was born in 1552 at Hayes, in the parish of Bud-
ley, a farm which formed part of his father's property.

By his mother's side he was nearly connected with those

celebrated knights, Sir John, Sir Humphrey, and Sir

Adrian Gilbert.

After receiving the common school education of that

period, he was sent to Oriel College, Oxford, where he

was noticed for his jjroficiency in his studies; but he

remained here only a short time, and was hurried into

a less peaceful career by his passion for military adven-

ture.

At the early age of seventeen, he went as one of the

hundred volunteers under Henry Champernon, whom
Queen Elizabeth sent, with other English troops, to

France, to assist the queen of Navarre in defending

the protectants who were then severely oppressed. In

this service, he studied the art of war for five or six

years, but it does not appear how he escaped the dread-

ful massacre of St. Bartholomew, which extended

through several of the provinces of France. In the

year 1575, he returned to England, and look up his

residence in the .Middle Temple, from whicli we find

a commendatory poem dated, which is prefixed to a

work of George Gascoigne's, in ]5T6. In 1577, he

embarked for the Netherlands, along with the troops

which the queen sent to the assistance of the Dutch
against Spain, and in this adventure he occupied him-

self in acquiring much useful knowledge, independ-

ently of military experience; and, when he return-

ed to his own country, he was regarded as one of

the best bred and most accomplished gentlemen in

England.

Sir Humphrey Gilbert, the half-brother of Raleigh,
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obtained a patent to plant, colonize, and explore some
parts of North America. In this adventure, Gilbert

was aided by several of his friends, and Raleigh entered

into the scheme with a zeal corresponding to his love of

enterprise and wealih. This expedition turned out a

very unfortunate one to its projectors. The ships met
with a Spanish fleet, and after a smart engagement, they

returned without success in the spring of 1579, Raleigh

having obtained no other advantage but a knowledge of

naval service, which contributed so much to his future

aggrandisement.
Pope Gregory VIII. having in conjunction with the

King of Spain, projected a total subjugation of Eng-
land, had sent troops, money, and military stores to Ire-

land, to aid the Desmonds in the Mcinster rebellion.

Raleigh offered his services to the queen on this occa-

sion, and obtaining a captain's commission under Lord
Grey of Wilton, then deputy of Ireland, he embarked
for that kingdom, and by his services in Munster un-

der the Earl of Oimond, he contributed to quell this

ill-devised commotion. His skill and personal courage
raised him to the situation of Governor of Cork, and, as

a reward lor his services, he obtained from the crown
the grant of a considerable estate in Ireland. A mis-
understanding, however, having taken place with Lord
Grey, his further promotion in Ireland was stopped ;

and he returned to England, where he was introduced

to Queen Elizabeth, and speedily insinuated himself

into the Royal favour. His Jiandsome personal appear-

ance, his eleg.vnt address, and that air of gallantry

which Elizabeth so much admired, contributed no

doubt to fix upon him the queen's particular attention.

An accident, however, of a more trivial nature, is said

to have had its full share in securing him the royal fa-

vour. When Raleigh was one day in attendance upon
her niaj.sty, in her morning walk, they arrived at a

part of the road which was wet and covered with mud.
The party had scarcely recognised that the path was
but little fitted for royal footsteps, when Raleii^h took

off his rich embroidered mantle and spread it on the

ground. Her majesty, pleased and surprised with this

unpremeditated piece of gallantry, stepped gently upon
the cloak, and is said to have jocularly remarked, that

this sacrifice of a cloak might obtain for him many a

good suit.

Raleigh was next employed by the queen as attendant

on the French ambassador Simier, on his return home;
and he was one of the party who accompanied the Duke
of Anjou from England to Antwerp, where he became
acquainted with the Prince of Orange, and brought over
fetters from him to her majesty, on his return to England
in 1582.

The favour which Raleigh now enjoyed was not
confined to the vicinity of the court. Even the states-

men of different parties showed him the highest respect,

and strove who should extend to him the most active
patronage. His half brother. Sir Humphrey Gilbert,

had planned a second expedition to Newfoundland, for

which Raleii^h built a new vessel called the Bark Raleigh,
and completely furnished it for the voyage. Fortunate-
ly, however, he did not accompany it in person, for a

contagious distemper broke out among the ship's crew,
and forced the vessel to return to Plymouth in less than
a week.

This disappointment, which would have paralysed
the energits of ordinary temperaments, seems only to

have roused the ardour of Raleigh for further adven-
tures.

In 1584 he submitted to the queen and council a

scheme for exploring North America, and making set-

tlements in those parts of it which had not been subju-

gated by any foreign power. This scheme was too

plausibly stated, and the interest of its author too

powerful to meet with any opposition. An extensive

patent was immediately granted to him for executing
the plan; and, with the assistance of his friends, he fit-

ted out two vessels entirely at his own cost, which were
put under the command of Captains Amadas and l!ar-

low, and which sailed from Plymouth in 1584. Upon
reaching the American coast, they took possession of

an island near the mouth of Albermarle river, in North
Carolina, and the ships returned in autumn with va-

rious commodities, which brought such a high price,

that the company of Raleigh's friends who had assisted

him, fitted out a fleet of seven vessels, the command of

which was intrusted to Sir Richard Greenville, a rela-

tion of Raleigh's. In the course of this voyage they

took possession of a fine country called Windungocoa,
to which Elizabeth heiself gave the name of Virginia.

Sir Richard left a colony of 107 persons at Roonah, un-

der the government of Mr. Lane; but misfortunes of

various kinds befel the colony, and, after experiding

large sums of money in fruitless attempts to repair them,
he assigned over his patent to a company, reserving to

himself only a portion of the gold and silver harvest

which it was expected they would reap. It was from
this colony that Raleigh first imported tobacco into Eng-
land, and introduced the culture of the potatoe, into his

estates in Ireland.

It was about this period that he was elected knight
of the shire for the country of Devon ; and soon after

this, her majesty conferred upon him the honour of

knighthood.
In another expedition which he fitted out for Vir-

ginia in 1585. his ships took a prize worth 50,000/.;

and he was also concerned in Captain Davis's expedi-
tion for the discovery of a northwest passage, from
which circumstance a promontory in Davis's Straights

was called Mount Raleigh.

With the view of indemnifying her favourite for his

outlays in these public-spirited enterprises, the queen
gave him several profitable grants. Among these were
the power of licensing retailers of wine throughout the

kingdom, and a seigniory of 12,000 acres of forfeited

lands in the county of Cork in Ireland, which he plant-

ed at his own expense, and sold many years afterwards

to Richard Boyle, the first Earl of Cork. In 1586 he
was appointed seneschal of the dutchies of Cornwall and
Exeter, and warden of the Stannaries ; and such a hold

did he seem to have taken of the queen's regard, that

the Earl of Leicester himself, the queen's favourite mi-
nister, took the alarm, and brought forward the Earl of

Essex as his rival.

In the year 1587, Sir Walter sent another colony of

150 men to Virginia, under the charge of iVIr. John
White as govenor, with twelve assistants. About this

time Raleigh was captain of the queen's guard, and lieu-

tenant-general of Cornwall, in which last capacity he

was of great use in training the county militia. In con-

sequence of his political STgacity, as well as his military

experience, he was a member of the cotincil of war ap-

pointed by the government for devising the best means
of resisting the threatened dangers of that period ; and
when the Spanish armada showed itself in the Channel,
he was one of the enterprising voluiileei's who joined

the English fleet with ships of their own, and shared in

the glory of defeating the enemy. Raleigh was now
made gentleman of the queen's privy chamber, and the

profits of his other situations were greatly increased.

In 1589 Raleigh was one of those who acco.mpanicH
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die exiled kiii;^ of Poilujial in ins altcmpt to recover

Iiis tliionc. Upon liis return from tins expedition, he

went to visit liis esiaics in Ireland, where he either form-

ed or rciicucd his acquaintance with Spenser the poet,

who has celebrated him under the appellation of the

bhcpherd of the ocean, and who acknowledges the obli-

gation which he owed to Raleigh, of having first intro-

duced him lo the queen. Spenser also prefixed to his

Fairy Queen an introductory letter to Raleigh, in which
he explai>is the plan and object of that poem.
Eagw' for new enterprises, our military knight con-

ceived the design of attacking Panama, and intercepting

the Spanish Plate fleet. No fewer than thirteen

ships were fitted out by himself and his friends for that

purpose, and these were joined by two men of war, all

of which were put under the management of Raleigh.

He was, however, recalled by the queen, when he had
scarcely set sail ; but before he returned he proceeded
to Cape Finisierre, and divided his fleet into two squad-

rons with cruising orders. A rich carrack which fell

in the way of one of these squadrons, was the only

prize of the expedition. In the year 1594 he obtained

irom the queen a grant of the manor of Sherborne, in

the county of Dorset, upon which he erected a magni-
ficent house ; but the tide of fortune, which had thus

lifted him to the highest summit of its wave, was now
beginning to subside gently beneath him. An infamous
person of the name of Parsons, a Jesuit, wrote a libel,

in which he charged Raleigh with atheism. This im-
putation, groundless as it was, is still said to have creat-

ed some disagreeable feelings towards him on the part

of the queen j but these feelings were increased to a

still greater degree by an intrigue with one of her maids
of honour, the daughter of Sir Nicholas Throgmorton.
The court of the queen was scandalised by this inde-

cent amour; but her favourite made all the re,.aralion

which he could, by marrying the lady, with whom he

lived in great conjugal felicity. The queen, however,

testified the weight of her displeasure, by committing
him to the Tower for some months, and subsequently

banished him from her piesence.

In the solitude of his confinement, the imagination of

Raleigh seems to have been fascinated by the marvel-

lous tales which had been circulated respecting the

riches of Guiana, and he projected an expedition for

exploring that country. Guided by some private in-

formation which he had obtained from an old naviga-

tor whom he had dispatched on purpose, he embarked
in July 1595, with a squadron of ships, and made for the

island of Trinidad. Afier taking possession of the town

of St. Josc! h, he sailed up the great river Oroonoko;
but the impediments to its navigation which he experi-

enced, and the intolerable heat of the climate compelled
him to return, after taking possession of the country

in the queen's name. Raleigh appears to have been
annoyed with the unsuccessful issue of this expedition;

and it is not easy to reconcile with his character as an

honest man, the account of the country which he pub-

lished on his return, under the title of, " Discovery of the

large, rich, and beautiful Empire of Guiana." Hume
stigmatises this production as " full of the grossest and

most palpable lies that were ever attempted to be im-
posed on the credulity of mankind."
The queen had so far forgotten her displeasure

against Raleigh, as to give him a naval command as ad-

miral, in the successful expedition against Cadiz in 1 595,

which was sent out under Lord Howard of Eftingham
and the Earl of Essex. In 1597 he held the post of

rear-admiral in the expedition commanded by Essex,

and sent to the Azores for the purpose of intercepting

the Spanish West India fleet. Having arrived with his

squadron at Fayal before Lord Essex, and waited for a
considerable time, he deemed it prudent lo make an at-

tack on the place, which, fortunately for himself, turned
out successful. This event gave deep offence to the
Earl of Essex. He considered Raleigh as having inten-
tionally defrauded him of the glory of the action ; and
he would not have scrupled to cashier him, had not Lord
Howard exerted himself in bringing about an apparent
reconciliation. On the return of the expedition Lord
Essex publicly found fault with the conduct of his offi-

cers ; but the queen, after deliberately considering the
whole transaction, seems to have considered the conduct
of Sir Walter and the other officers as justified by the
circumstances of the transaction.

Sir Walter now devoted himself, with his usual ar-

dour, to the affairs of parliament, and we find him taking
a leading part in all jousts and tournaments. In the
year 1600 he went out as joint ambassador to Flanders
along with Lord Cobham, and on his return he was
appointed governor of Jersey. In 1601 he attended
the queen in a progress through part of the kingdom,
and he was soon after appointed to receive and confer

with the Duke of Biron, on his arrival as ambassador
from France.
When his rival, the Earl of Essex, had been condemn-

ed to death for high treason, Raleigh is said to have
indecently urged his execution on the minister Cecil;
and, what is still more unworthy of his name, he is re-

ported lo have been an eye-witness of the executiJR.
The death of Queen Elizabeth in the beginning of 1603,
which was probably accelerated by the fate of her
favourite Essex, gave a blow to the fortunes of Raleigh
from which he never recovered.

When James VI. ascended the throne, he brought
with him many feelings which were not favourable to

the interests of Sir Walter. James had naturally a pre-

possession against him as the enemy of Essex ; and this

was much increased when he found that he was one of

a party that had conceived the design of forcing the
king to limit the number of Scotsmen whom he was to

bring along with him. Although Raleigh made no
slight struggle to displace Sir Robert Cecil from the

king's confidence, yet his efforts were in vain, and he
was scarcely received with ordinary civility. Accus-
tomed to the sunshine of royal favour, and lo the re-

spect and admiration of all ranks, the chivalrous spirit

of Raleigh could but ill brook this, haughty and un-

merited treatment. At first, indeed, he seems to have

sunk under the royal frown ; but, by a revulsion not

unnatural in his circumstances, a sentiment of reveng^
speedily displaced that of despondency, and the in-

fluence of his name and his talents was thrown into

the scale of disaffection. The enemies of James, who
had conspired to place Lady Arabella Stuart on the

throne, appear lo have availed themselves of Raleigh's

excited feelings, and to have induced him to participate

in this ill-contrived and absurd (reason. Raleigh was
immediately apprehended and chaiged with the highest

of political crimes. His accuser was Lord Cobham, an
unprincipled nobleman, who was hiniself concerned in

the plot, and to whose own proposals Raleigh seems only

to have listened. Sir Waller was indicted for conspir-

ing lo deprive the king of his throne, to raise up sedition

within the realm, to alter the religion, to bring in

the Roman superstition, and lo procure foreign enemies

to invade the kingdom. The principal overt act laid

in the indictment was, that lie had a conference with

Lord Cobham on the best means of advancing Lady

Arabella Stuart to the crown, and of applying to the
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king of Spain to procure bis assistance. In his defence

Sir Walter displiiyed ihe greiilest eloquence as well as

temper and foice of argument, and he made an able

stand against ihe legality of conviction upon the evi-

dence of a sins^le witness. These objections, however,

were overruled, and the judge degraded his office by

passing sentence on Ruleigh. Even Cook, the attorney

general, who used the vile privileges of a lawyer in

abusing Raleigh, could not avoid expressing surprise at

the sentence, and declared that he had charged him

only with misprison of treason. Three of the conspi-

rators in this plot were executed, two were pardoned,

and Raleigh, who had only obtained a reprieve, was
commiiled to the tower.

In this condition of hopeless confinement, his wife

was, at her own earnest desire, allowed to live with

him, and their youngest son was born in the Tower. To
beguile the tedium of confinement. Sir Walter devoted

his mind to study, and composed the greater number
of his works, especially his Hrin.ry of l/u- World, a

production remarkable for the purity and vigour of its

style. The siiualion of our author seems fo have ex.

cited much commiseration and sympathy Even Prince

Henry, a youth of warm affection and great promise,

not only cherished the highest admiration for the talents

of Rrtleigh, but ventured to correspond with him, and

to relieve the solitude of his confinement by his sym-
pathy and friendship. " No king," the prince is reported

to have said, "but my father, would keep such a bird

in a cage." The death of this generous prince, how-
ever, extinguished in the mind Raleigh all hopes of

deliverance.

In March 1616, after an imprisonment of twelve

years, he at last obtained his freedom, but not, as has

been supposed, without heavy bribes paid to the Duke
of Buckuigham. Notwithstanding the failure of Ra-
leigh's last adventure to Guiana, he planned a new ex-

pedition to that land of gold, and by circulating the

report that a rich gold mine existed in it, he engaged a

number of speculators to embark their capital; and in

Auj^ust 1616, he obtained from the king, and under the

great seal ol England, a patent for making a settlement

in Guiana.

In order to retain a hold upon Raleigh, James had
never yet granted him a pardon ; and as this could easily

have been purchased, Sir Walter consulted Sir Francis
Bacon respectmg the propriety of his paying a sum of

money for the royal n\ercy. This great lawyer is said

to have replied, " The knee limbers of your voyage is

money ; spare your purse in this particular, for upon my
lite you have sufficient pardon for all that has past; the

king having under his broad seal made you admiral of
your fleet, and given you power of martial law over
your officers and soldiers."

In July 1617, Raleigh sailed for Guiana with his

armament of twelve vessels, upon which he had lavish-

ed all his resources. He was compelled, however, by
stress of weather to put into Cork harbour, where he
continued till the 19th of August. He reached Guiana
in November; and the Indians, who received him with
open arms, oifered him the sovereignty ol the country,
which he of course refused. A severe and lengthened
illness, however, prevented him from exploring the
mine of gold ; but Kemys, one of his captains, maile the
necessary search, and found to his great mortification,

that the Spaniards had anticipated him in the search
for this precious metal. The eldest son of our author
lost his life in this expedition ; and Captain Kemys,
Vol. XVI.—Part I.

in consequence of having been severely reproved for

the failure of his search, put an end to his own life.

Thwarted in this favourite object of his ambition, in the
success of which his judginent and character were in

BO small degree compromised ; and wounded in his ten-
derest feelings by the loss of his son and of his captain,
he steered homewards with a heavy sail, and arrived at

Portsmouth in July 1618.

It has been said, but we presume not upon good
authority, that the whole of Raleigh's scheme had been
revealed to the Spaniards by King James himself, for

the express purpose of getting rid of him. This opi-
nion, indeed, receives some confirmation from the sub-
sequent conduct of James. No sooner had Raleigh set

off for London froin Plymouth, than he was arrested

and imprisoned. The two attempts which he made to

escape, indicate the light in which he viewed the royal

temper ; but in both of them he was baffled, and he was
secured and committed a prisoner to the Tower.
The Spaniards, indeed, had entered a strong reinon-

strance against Raleigh's invasion of their territory

;

and as they were then at peace with England, James
affected lo be highly exasperated at the injury which
they had received. His future views, too, with regard
to Spain, strengthened this feeling, and he seems to
have resolved to sacrifice Raleigh to the resentment of
that nation.

In a country such as England then was, and in an
age when a sense of strict justice, and the nature of
judicial evidence were less attended to than they were
understood—it was difficult even then to contrive a

decent pretence for taking away the life of Raleigh.
Commissioners were appointed to inquire into his con-
duct in Guiana; but no act during that expedition could
be fixed upon as a ground for putting him on his trial.

It was therefore resolved to revive his former sen-

tence, and on this ground he was brought before the

king's bench. It was in vain that he urged his plea of

an implied pardon ; it was in vain that he produced
the king's commission under which he had acted as a

subject alive in the eye of the law. Justice was now
really and no longer metaphorically blind. The equi-

librium of her scales was overset by the whole weight
of the royal resentment ; and with one hand clenched

in rage, she pronounced a sentence of condemnation,

the basest and the most flagrant that ever disgraced the

darkest era of barbarism, or the most flagitious convul-

sion of civilized society. We forget the name of the

judge who lent hisconscience to that nefarious decision

—and may it for ever be foigotten ; lest some honest

man, who may not have courage to renounce it, may
partake in the infamy with which it mubt ever be
associated.

The sentence of death was pronounced on Raleigh
on the 28th ol October !618, and on the 29ih he was
executed in Oid Palace-Y.ird, and his remains inter-

red in St. Margaret's Church, in the viciiiity. His be-

haviour on the scaffold was such as might have been
expected from a man who had so often braved death

for his own purposes. He made a speech lo the mob.
He declared that he had no fear of death, and that he
would rather die on the scaffold than in a burning fever.

He requested a sight of the axe, and feeling its edge,

he Said to the sheriff, "This is a sharp medicine, but

a sure remedy for all evils." Being asked by the exe-
cutioner how he would wish to place him^clf on the

block ? he replied, " So that the litart be right, il is no
matter which way the head lies." He then gave the

Rr
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signal, and was thus murdered in the sixty-sixth year ot

his age.

The different compositions of Raleigh's which were

poetical, geographical, political, philosophical, and his-

torical, were published in 2 vols. 8vo. in 1748. His

History of the World has been several limes reprinted.

He brought it down no farther than the overthrow of

the Macedonian empire. See the liingrafiliica Briian-

nii-a ; Campbell's Livrs of the Admnals ; and Cayley's

Life './ Sir Walter Rahigli. Lond. 1806.

RALEIGH, the Capital of North Carolina ; situated

on the S. W. side of Neuse liver, 60 miles N. by E. of

Fayetteville, and 123 N. VV. of Newbern. The seat of

goveinment was fixed here in 1791. It lies in Lat.

;35.44 N. and Lon. VV. C. 1.48 W. This is a very re-

gularly built, and elegant town, and contains the ordi-

nary County and Slate buildings in elegant style. The
State House is decorated by perhaps the inost finished

piece of art in America, a marble statue of Washington,
by Canova, executed at the expense of North Carolina.

Behides the Si ate and County buildings, it contains a

Bank, Theatre,,and two Academies. In the centre, of

the town stands Union Square of 10 acres; and in the

centre of this square the State Hou^c. From Union
Square, branches at right angles to each other, four

large streets of 99 fcei in width. These wide streets

subdivide the town into four quarters, which are again

subdivided by four other streets of 56 feet width: with

ccntial squares ot four acres each Population about 2000.

RAM, Hydraulic Montgoifhr's. See Hydrodv-
KAMICS.
R.^MEAU. John Puilip. a celebrated musical com-

poser and writer on music was born at Dijon in 1683.

At an early peiiod ot his life he went into Italy, and on

his return he was appointed organist of Clermont in

Auvergne. In this situation he composed his Travede

la Muiigue, which appeared in 1772, and which gained

him great reputation. The principles which he laid

down were made the foundation of D'.^lembert's work
on Music, which was entitled, Jilemenn de Musiejue

Theuritjue et Pratii/ue Suivant les Princifies de .17. Ka-
meau. From Clermont he went as organist to St Croix

de la Bretonnicre at Paris; and he now employed him
self chiefly in teaching music, and in drawing up some
theoretical v orks. At the age of fifty, however, he

began in 1733 to publish his musical compositions, the

iirst of which was the Opera of litjipolyte et Ar>eie,

which excited general notice. Between 1733 and 1760,

lie composed twenty-one operas of various degrees of

merit. His Castor and Pollux supported an hundred re-

presentations, and it is said to have been particularly

adm.ircd Rameau died in the year 1767, at the age of

eighty-four.

RAMILLIES, Battle of. See the article Britain.
RAMISERAM Isle, is the name of an island sacred

nmong the Hindoos, and situated between Ceylon and

the continent. It is about eleven miles long and six

broad, and contains a large town called Pauban. It is

principally celebrated, however, for its temple, dedicated

to the demi-god Ram. This temple is built in a style

of massiveness resembling those in Egypt. The entrance

is through a loft^ gateway 100 feet high, constructed of

large stones, many of which contain figures of the Hin-
doo gods in relievo. The image of Ram is daily bathed

in water, brought from the Ganges, a distance of 1000

miles. It is a place of great resort for pilgrims, and the

vajahs of Travancore are said to have spent 25,000/. in

their visits to it. The strait which separates the island

from the coast of Coromandel is about a mile wide. East
Long. 79' 21'. and North Lat 9° _17'.

RAMSAY, Allan, a Scottish poet of considerable ce-
lebrity, was born at Lcadhills in Lanarkshire, in Octobep
1686. His father was occupied in the management of
Lord Hopetoun's mines ; but having died early, and his

widow having married again, their son Allan seems to

have been employed till his fifteenth year, in the ordi-

nary operations of working and preparing the lead ore
for smelting.

In 1701, he was bound apprentice to a wigmaker in

Edinburgh ; and he seems to have exercised this profes-

sion till the year 1716. One of the earliest of his pro-

ductions now known, was an Address to the Most Happy
Members of the Easy Club, which appeared in 712,

when he was only 26 years old. The reputation among
his acquaintances, which this and other pieces obtained

for him, induced him to exchange the occupation of a

wigmaker for the more literary one of a bookseller. In
1721, he published by subscription his detached poems
in 1 vol. 4to. In 1724, he published the first volume
of his well-known collection, called. Tie Tea Table
Miscellany ; the second appeared soon after ; the third

in I7y7; and the fourth alter another similar interval.

He next published what he called the Evergreen, a col-

lection of Scottish poems, written prior to 1600

In the year I7'25, Ramsay brought out his Gentle
Shepherd, a work which will continue to be read as long.,

as the Scottish language shall be understood. The first

part of the drama, called Patie and Roger, appeared in'

1721, and the second, entitled Jenny and Meggy, in

1723 ; but under its new title, it was formed into a regu-
lar dramatic composition.

A second volume of his pnems appeared in 172 J; and
so widely had these writings extended his fame, that a
new edition of his poetical works was published by the
London booksellers ; and two years afterwards, they were
re-printed at Dublin. Allan Ramsay is said to have been
the first person who established a circulating library in

Edinburgh. He published a collection of fables in 1730,
which terminated his hibours as an author.

But though he now laid aside his pen, yet his active

nund would not suffer him to be idle. He built at his

own expense, the first theatre for dramatic performan-
ces in Edinburgh, which opened in Carruber's Close, in

the year 1735. He was obliged, however, by the Magis-
trates to shut it up, as he required his Majesty's letters

patent for such an establishment. In the year 1775, in

the &9th year of his age, our author quitted the profes-

sion of a bookseller, and retired to a small house, which
he had built on the north side of the Castle Hill. He
was now attacked with a severe scorbutic complaint, by
which he lost all his teeth, and which put an end to his

life, on the 7th of June 175.-, in the 71st year of his age.

His son, Allan Ramsay, who was boinin 1709, at-

tained to considerable eminence as a painter of portraits,

his skill in which he had improved considerably by lour

visits to Italy. He was the anther also of some literary,

productions, which never excited much notice.

He was a man of good character, was painter in or-

dinary to the king for England, and lived to the advan-

ced age of 75.

RAMSDEN, Jesse, a celebrated English matlie-

matical and astronomical instrument maker. He was
born in 1735, and was the son of an innkeeper at Sal-

terhebble, near Halifax, in Yorkshire. Fiom the free

school in Halifax, where he acquired, between the age

of 9 and 12, the elements of a classical education, he

went to his uncle at Craven, who sent him to the school

of the Rev. Mr. Hall, who had gained some credit in

teaching the mathematics. Here Ramsden studied ge-

ometry and algebra ; bat his course tras yery shortj Js
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lus father soon afterwards apprenticed lihu to a clothier

of Halifax as a hot-piesser. In 1775, he became a clerk

in a wholesale cloth warehouse in London, a situation in

which he continued for two years and a half; but his

passion for the sciences could no longer be controlled, and

he bound himself for four years to Mr. Barton in the

Strand, who was skilful in the division of mathemati-

cal instruments, as well as in the other branches of his

trade. When his period of servitude hud expired, he

wrought as a journeyman with Mr. Cole, with whom
he afterwards connected himself as partner. He veiy

soon, however, opened a shop for himself, and acquir-

ed the good opinion of the principal philosophical in-

strument makers in London, His marriage with Miss

Dolland, brought him into still greater notice, and with

her he obtained a part of Dollond's patent right for

achromatic telescopes. In the year 1766, Ramsden had

opened a shop in the Haymarket ; but he had before

this invented his celebrated dividing engine, of which
vie have given an account in our article Graduation.
His engine had many imperfections; but the ingenuity

of its author produced a more perfect one, an account of

which was published by the board of Longitude in 1775,

who rewarded him with the sum of 6i5/.

In the year 1779, Mr. Rambden, under the patron-

age of the board ol Longitude, published an account of

his engine for dividing straight lines, of which we have
given drawings and a full description, in the article

Graduation already quoted.

"While Mr. Ramsden thus improved the art of gradua-
tion by these valuable engines, he made himself univer-
sally known by the splendid astronomical instruments
which he constructed, and by the great accuracy with
which his circles and nautical instruments were divided.

His nautical instruments, sUch as sextants and small

circles, were all divided by the engine ; a method which
he introduced, and which will never be superseded in

the graduation of instruinents of moderate size. Un-
foriunaieiy our anihor has not published any account of

the method by which he divided liis great circles, so that

we are leli lo torm those conjectural opinions about it

which have been stated in the article Graduation.
In the manufacture of philosophical instruments,

which Ml Runisden carried on to a great extent, he
collected in his workshops men of every branch of
trade nccess.iry for theii construction. The same work-
men were always confined to the same kind ot work;
so that ihey were abie to execute it with wonderful
perfection. In consequence of their cheapness, as well
as their accuracy, the demand for his instruinents was
so great, that though he constantly employed sixty men,
yet he was unable to execute the numerous orders which
he received. Mr. Ramsden was elected a Fellow of
the R<iyal Society of London in 1786, an honour which
is always limited to two or three of the first rate artists

in the metropolis. He was elected a Fellow of the Im-
penal Acadt-my of St. Petersburg in 1794; and in 1795,
the Royal Society adjudged to him the Copley medal
for his various inveiuiuns. His health was greatly im-
paired by his devotion to his piofession, and he died at
Biighton, which had been recommended to him for the
sea air, on the 5th November, 1800.

Mr. Ramsden was a man of acute judgment and fine
taste, in all matters connected with his profession. As
a relaxation from its severities, he perused the best au-
thors both in prose and verse, and he was particularly
fond of Boileau and Moliere.

The following is a, list of several of Mr. Ramsden'g

inventions and instruments, with references to the parts
of this and other works where a description of them will

be found,

Ramsden's Circular Dividing Engine. See the
article Graduation.

His SiRAiGiiT Link Dividing Engine. See Gra-
duation,

A''. B. Both these engines arc described in separate
works published by the board of Longitude.

Ramsden's Catrovticai. Micrometer. See Mi-
CKOMETEH.
His Diopthicai, Micrometer, Ditto.

His Circles for the Observatories of Dublin and Pa-
lermo, and his Great Equatorial, are described in our
article Circle.
Ramsden's Optigraph. See Optics.
Ramsden s Dynameter, See Optics,
Ramsden's Eyepiece. See Achromatic Tele-

scopes, and Microscope.
For a full account of Ramsden's life, see the General

£iogru/i/n(. vol. viii.

RAMSEY. See Man, Isle of.

RAMSEY. Sec Pembrokeshire.
R.VMSGATE, a seaport town of England, ira the couu-

ty of Kent, is situated on the shore of the German Ocean,
and on the east coast of the Isle of Thanet, The streets
of the town, which are numerous, are well paved and
lighted, and the houses are in general well built and
handsome. Among the new streets which have been
added to this town, are Chapel, Albion, and Prospect
Places, Sion and Prospect Hills, Nelson's Crescent, St.

George's and Sion Row, Rose Hill and Bellevue Places.
The parish church is at Si. Lawrence, a large village
situated on the brow of the hill which overlooks Rdms-
gate, and forming a long winding street on the high
road to London. The church is a spacious edifice, con-
sisting of a nave, aisles, and three chancels, with a
square tower of Norman architecture. There is also a
chapel of ease, built in 1785, which is a neat building;
and chapels for Methodists, Baptists, and independents.
The assembly room and tavern is a spacious building
near the harbour, and is elegantly fitted up with con-
venient tea and card rooms, a cofFce-roTin and a billi rd
room. There are two extensive libraries here, one in
the High Street and the oiher in Cliff Street, Son Hill.

A spacious and convenient poor-house has also been re-

cently erected. There is here a charity school for boys
and gills, and several good day schools, and excellent
boarding schools.

The most interesting object at Ramsgate is its har-
bour, which was completed in 1791, at an expense of
600,000/. It is nearly of a circular form, and lus an
area of ubout 46 acres. The piers consist principally of
Portland and Purbeck stoie, and the general breadth is

about twenty-six feet, including the strong parapet
which defends the outer sides next the sea. The iota!

length of the cast pier, including its flexures, is nearly
2000 feel, and that of the west pier about 1500 feet.

These two piers extend about SOU feet into tiie sea,

bending towards each other like two arms, and leaving

an entrance of 240 feel A basin was afterwards erected
within the harbour lo retain the tide water, and let it

off again at every ebb, for the purpose of forming m
artificial current, to cany off the sand deposited in

the harbour This contrivance, recommended by Mr,
Smeaton, answered its object completely. An advan-
ced pier was begun in 1787, to facilitate the entrance
of vessels in stormy weather, A military road, con-

necting the centre and outward picrs; has been niad.o
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under the cliff, for the embarkation of troops. A dry

dock and various storehouses have also been built.

Between 1791 and 1802 a new star light-house has

been erected on the head of the west pier, a house

for the trustees, a house for the harbour master, and

a watch-house. A large dock-house has also been built,

and very recently a wet dock has been erected near the

basin. A buttery near Albion Place, and another on

the opposite cliff, defend the entrance of the harbour.

The east channel is formed by the passage between the

east pier and a large sand bank, which nearly crosses

the harbour as far as the basin. In heavy gales ships

bring up upon it when driven into the harbour without

anchors or cables. Near the north end of the west pier

is a massive frame-work of timber, and a staircase called

Jacob's ladder, which forms a communication between

the top and the bottom of the cliff.

In the year 1780 only twenty nine vessels entered

this port; but the number has since varied between

SCO and 800 annually, and ships of 500 tons can easily

enter it.

Ramsgate is now much frequented by invalids for sea

bathing. The bathing place is a fine shore of soft and

reddish sand, beneath the cliffs to the south of the pier.

The machines, like those of .Margate, consist of a sliort

caravan, with a door and small flight of steps behind,

by which the bathers descend into the sea, and are con-

cealed from view by a pendent covering of canvass.

Four hot baths of salt water have been erected, and

likewise a plunge and shower bath, with convenient

waiting and dressing rooms. The east pier is a favour-

ite promenade in summer, and commands many fine

sea views.

Ramsgate carries on a considerable trade with the

ports of the Baltic. Boat-building and the repairing

of ships occupy.some attention.

Ramsgate is a member of the Cinque Ports of Sand-

wich, and is in subjection to the justices of that place.

The mayor of Sandwich appoints a deputy or consta-

ble. Population 1811,4221, and in 1821,6031.

An account of the apparatus of a diving bell used at

Ramsgate, by Mr. Smeaton and Mr. Rennie, is given

in our orticle Diving Bell. East long. 1° 25'. North
lat. 51° 20'. See the Beauties of England and Wales,

vol. iii. Hasted's History of Kent, and Lewis's History

of the Isle of T/ianet.

RANA. See Hehpetology.
RANGOON, formerly Dagoon, a seaport town of

the Birman empire, and province of Pegu, is situated

in a healthy and fertile country, on the north bank of

the east branch of the Erawadi or Rangoon river. Ran-

goon extends about a mile along the banks of the river,

and is between one-third and one-half a mile in breadth.

The city is a square surrounded by a stockade fourteen

feet high. On the north side it has an indifferent fosse

crossed by a wooden bridge. On this side there are

two gates, but on all the other sides only one. In se-

veral places there are wooden stages within the stock-

ade, to hold musqueteers in case of an attack. The
river is about twenty or thirty yards from the pallisade,

and between it and the south side there are several

lyu-ts, and three wharfs with cranes for landing goods.

fhe river is commanded by a battery of twelve ill-

mounted six and nine pounders. A sort of exchange
•where the merchants assemble, consisting of two wood-

en houses, stands close to the wharf.

The streets are narrow though straight. They are

clean and well-paved with brick, with numerous chan-

nels to carry off the rain, and crossed with strong

wooden planks for bridges. The houses which are
generally of tiinber, are raised several feet from the
ground on posts, the smaller ones being supported by
bamboos, and the larger ones by strong timbers. The
principal inhabitants reside within the fort, the ship-
Wrights and inferior population inhabit the suburbs;
and there is an entire street called Tackally, assigned to

common prostitutes. Swine, which are pviblic property,
are permitted to roam at large about the town, for the
purpose of destroying the filih below the houses.

The custom house, which is a spacious building, is

composed of brick and mortar, and roofed in with tiles.

There are a number of wooden stages within it, for the
reception of bales of goods.

At the former town of Tagoun, (the Uogon or Da-
gon of the universal history,) situated on an eminence
about two miles from Rangoon, stands the celebrated
temple of Gautama, sometimes called the temple of
Shoe Dagoon. It stands on a hill which is of a conical

form, having steps all round it, on which are se' nume-
rous images of Gautama. The road which leads from
the city to the temple is formed with care, the rain be-

ing thrown to the sides by a wide causeway in the cen-
tre. In the vicinity of the town there are several

kioums or monasteries, which are generally placed un-
der the shade of pipal or tamarind trees, at a short dis-

tance from the public road.

According to Major Symes, the river of Rangoon is

very convenient for the construction of ships. The
spring tides rise twenty feet perpendicular, and as the

banks are flat and soft, very little labour is necessary

for the formation of docks. Nature, observes Major
Symes. has done her part to render Rangoon the most
flourishing seaport of the eastern world. The entrance
of the river about twelve miles below Rangoon, and the

banks on each side, bear a near resemblance to those

of the Ganges, but the navigation is much more com-
modious. The channel is bold and deep, from six and
a half to eight fathoms, uninterrupted by shoals or ine-

qualities of soundings. At this place the breadth of the

river is estimated to be from three-fourths to one mile.

The teak wood, the most durable that is known,
from its containing great quantities of crystallized si-

lex, is produced in inexhaustible abundance in the

Birman Empire. It grows some hundred miles up the

country, and after being split into thick planks by

wedges in the dry season, it is floated down the rivers

in the rainy season. As ships can be built cheaper

at Rangoon than at Calcutta or Bombay, European

speculators resort to this place to have their ships

built ; but they procure their iron, masts, and cap-

stans from other quarters. The Arabs, however, have

had vessels of 600 tons burden entirely built at Ran-
goon

In 1800, when the coppering and equipment was in

the European style, ship-building was executed for

13/. per ton.

The imports into this country are chiefly European
goods, such as coarse piece goods, glass, hardware, and

broadcloth, various cloths from India, tea and porce-

lain from China. The imports from the Brilisn settle-

ments in 179-1 and 1795 amounted to about 135,000/.

sterling. Theprincipalexportsare wax,ivory and timber.

There arc fitted out annually at Rangoon ten or

twelve boats, with about rhirty more iVom different

towns on the Erawadi, which proceed by way of the

Bassien river, along the coast of Aracan to Lucknow,
Calcutta, and even to Patna. They generally carry

from 1000 to 1500 maunds, (80 lbs. each,) with from
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twenty to twenty-five men. The value of eaclt boat is

about 4000 rupees, chiefly in bullion; the rest of the

cargo consisting of sheathing boards, sticks of copper

from China, slick lac, cuich, ivory, and wax.
The population of Rant;oon consists, beside the

Birmans, of Malabars, Moguls, Persians, Farsees,

Chinese, Armenians, Portuguese, French, and Englisli

;

many of ihcni insolvent debtors from the different set-

tlements in India, who support themselves by carrying

on a small trade. It contains 5000 registered taxable

houses, which, reckoning six persons to a house, will

give 30,000 inhabitants. The number of priests is es-

timated at 1500.

In January, 1810, Rangoon was" almost destroyed by

fire. East long. 96° 9', and North lat, 16° 47'.

See Syme's Embassij to jlva ; and Cox's .N'otes on

'he Birman Rmjiire.

RAPHAEL, Sanzio da Urbino, one of the most
celebrated painters; was born at Urbino in Italy, on the

28th of March, 1483. The talent for painting which
he early exhibited, was carefully cultivated by his father

John Sanzio, who was himself a painter of moderate
talents, and who received from his son, when at a very
early age, much assistance in finishing several pictures

which he was [jainting for his native city of Urbino.
Raphael was placed under the tuition of Carnevale or
Corradini, with whom he remained till he could be re-

ceived under the care of Pictro Perugino, a celebrated

artist of Perugia. The pupil acquired so speedily and
perfectly the manner of his master, that connoisseurs
could not distinguish between their works, so that he
soon became the rival of Perugino.

Raphael appears to have left Perugino about the age
of sixteen or seventeen, when he went to Citta di Cas-
lello, lo paint a Si. Nicholas crowned by the Virgin and
St. Augustine, foV the church of St. Augustine, and
another of the crucifixion of our Saviour, for the church
of St. Dominic. These works were regarded as equal

to those of Perugino; but in a third picture of the mar-
riage of the Virgin and St. Francisco, painted for the

church of St. Francisco, in the same city, he was allowed

to have far surpassed his master.

The celebrity which these pictures procured for Ra-
phael induced his friend Pinturicchio, in the year 1503,

to engage him to compose designs Irom the history of

Pius II., for the Library of the cathedral at Sienna,

which the Pope had employed him to adorn. Having
begun to prepare the cartoons for this purpose, his

progress was stopped in consequence of hearing of the
great cartoons at Florence, which Leonardi da Vinci
and Michael Angelo had painted for the council hall of
that city. He imniedialely went to Florence, along with
some of his brother painters, in order to see these great

productions of art. But grand as these objects were,
Raphael found others equally attractive. He saw at

Florence so many beauties, both of nature and art, that

he determined to take up his residence in that city. His
reputation, which had preceded him, introduced him to

the best society, and his elegant person and agreeable
manners gained him many friends among those who
neither valued talents, nor were able to appreciate his.

Among his friends he soon numbered the ai lists Ghir-
landaio, St. Gallo, and Taddeo Taddi, the last of whom
laid open the hospitalities of his house and table to our
young artist. In return for this kindness, Raphael
presented his friend with two pictures which he had
panned at Florence; one of which, a .Madonna and
child, with St John bringing a little bird to him, was
sold to the Archduke Ferdinand, at a great price.

The death of both his parents recalled our young
artist to Urliino, where he was en^jag d by Guidooaldo
de Montefeltro, and others, to paint subjects for ihe
altars of their chapels, among which were the two little

Georges now in the Louvre. Vasari mentions another
of these, viz. Christ praying in the garden, painted with
all the minuteness of a miniature, for the Duke of
Urbino. This, however, and others of the same class,

are not to be found.

From Urbino Raphael went to Perugia, where he -

painted a picture of the Virgin with St. John the Bap-
tist and Si. Nicholas, for the church of the Fratri de
Servi ; a fresco picture of Christ in glory, with God
encircled with angels and six saints for the church of
St. Stephen. Raphael seems to have been so much
pleased with this picture, that he inscribed his name
upon it in large golden letters.

Raphael also executed at this time, for the nuns of
St. Antonia da Padua, a picture of our Lady, with the

infant upon her lap closed, and near her St. Peter, St.

Paul, St. Cecelia, and St. Cathcrina. The two female
heads have been particularly admired. In a semicircle

at the top of the picture, was represented the Almighty,
and in three compartments at the foot of it were the

agony in the garden, the carrying of the cross, and a

dead Christ in the lap of the V^irgin. Il is at present

unknown what has become of the centre picture, or of

the semicircular one ; but the lower ones formed a part

of the Orleans collection.

Soon after he had finished these works at Perugia,
Raphael paid a second visit to Florence, with the view
of still farther improving himself in his profession.

Having carried with him a letter of introduction from
the duchess of Urbino to Pietro Soderini Gonfaloniere,

he was soon admitted into the best circles; but his at-

tention was almost entirely engrossed in studying the

cartoons of Michael Angelo and Leonardo da Vinci,

and the works of Masaccio, in Ihe Brancacci and Cor-
sini chapels in the church of the Carmelites. His ac-

quaintance with Buccio della Porta, by others called

Fra Bartolomeo, was of essential service to him. From
him he learned the art of casting draperies, and the

principles of colouring and chiaro scuro, and to Barto-

lomeo he taught, in return, the art of perspective.

The pictures which he painted at this time, were the

portraits of Angelo Doni, and his wife Maddalcna
Slrozzi, and a Madonna with the infant playing with St.

John, brought by Elizabeth, who regards St. Joseph

as he stands near, leaning both his hands upon a stick,

and inclining towards her his head. This picture,

which was painted for Dominico Caurcgiani, seems to

have been either retouched or completed in 15 16, as

Raphael's name, with the date, is written on the drapery

of the Virgin in letters of gold.

During this residence at Florence, Raphael painted a

cartoon for a picuire bespoken by the Baglioni family

at Perugia; but he now left Florence to paint it at the

church of St. Francis in Perugia. This picture, which
has been greatly admii ed for the beauty and expression

of the figures, and the superiority of the draperies, was
one of our Saviour borne to the sepulchre, accompanied

by the Virgin, St. John, &c. Pope Paul V. removed
it from Perugia, and substituted a copy by Caesai^^

d'Arpino. It- was afterwards found in the Borgherse

Palace at Rome.
Upon his return from Perugia to Florence, he paint-

ed for the family of Dei, part of a picture for their

altar, in Santo Spirito; and, about the same time, he

executed for the city of Sienna, a picture of the Ma-
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donna in an open country, with the child standing by In consequence of the death of Bramante, in I5U,Ra
her, and St. John kneeling before her. An invilaiiun to phael obtained tlie siluauonof architecuiral supeiinttrnd'

Rome from Julius II., mduccd him to ask his friend

Ghirlaiidaio to finish a piece of the drapery in this pic-

ture, which was afterwards sold to Francis I., and is

now in the collection of ihe Louvre, where it is known

by the name of La Belle Jardinere. The picture above

ant of the Vatican, and ni that new office he executed
many architeclurul designs. In 15 15, he accompanied
the Pope lo Florence to design the fa9ade of the church
St. Lorenzo, and he planned also the Bishop of Troja's

house in the street of St. Gallo in Florence. His other

alluded to for the church of the Spirilo, was bought architectural designs are the Caffarelli palace in Rome,
from Raphael's heirs by Baldassare Turini, and placed which is regarded as his chef d'oeuvre; a palace for

at the altar of his country church. It afterwards came M. Giovanni Baptista dell' Aquila in Rome ; a villa for

into the possession of the Grand Duke Ferdmand. Cardinal Julius de Medici; a set of stables in the Lan-

When Raphael arrived at Rome, in 1508, Pope Julius gara, for Prince Ghigi ; and a chapel in the church of

received him with great benignity, and assigned to him St. Maria del Popolo. He is said also to have designed

the Camera della Segnalura. Here he began the a palace for himself.

School of Theology, or the Dispute of the Sacrament, a Like his great contemporary Michael Angelo, Ra-

picture which is said to exhibit both the dry style of phael enjoys the reputation of being an excellent sculp-

Perugino, and the more enlarged and the beautiful tor. One of his works of this kind is ihe statue of a

style to which Raphael afterwards attained. child, which seems to be lost. In the Ghigi chapel,

In the same chamber, he executed the School of however, there is a statue of Jonah, executed from
Atlic7-is;—the Par.vaiiZis, painted in 1512, in which he Raphael's own model, by Lorenzetto, which is con-

has introduced portraits of the great poets, both of an- sidered equal to the best productions of the art.

tiquiiy and of his own time;—the Juris/trueUnce vepre- In addition to the labours which we have already

senting Justinian delivering to Tribonius his code of enumerated, Raphael executed the Fresco designs

laws, and Pope Gregory IV. giving the decretal to a which ornament the palace of Agostino Ghigi; the

member of the Consistory. In circular spaces above celebrated portrait of Leo X., with the Carchnals de

each of these subjects, are painted figures, representing Medici and Rossi, now in the Louvre; the St. Michael,

theology, philosophy, poeiry, and justice. and the Vision of Ezekiel, both in the Louvre; a Ma-
The Pope was so highly pleased with the School of donna child, and St. Anne for Florence ; a large picture

Theology, that he ordered all the chambers which were of the carrying of the Cross for a monastery at Paler-

to be ornamented, to be intrusted to Raphael, and all mo; the picture of St. ^Tohn, in the Orleans colleciion
;

the previous labours oi Perugino, Pietro del Borgo, and the Transfiguration, now in the Louvre, a picture

II Soddonia, and Bramante di Milane, to be removed, of immortal touch, which terminated the labours of the

Raphael, however, preserved entire the ceiling executed divine Raphael.

by Perugino, and part of the ornamental labours of While on the eve of finishing that grand picture,

II Soddoma. Raphael was seized with an illness, from which he
During these great undertakings Raphael painted for never recovered. His malady has been ascribed, with-

the church at St. Augustin, the pictures of the Prophet out any authority, to sensual excesses, but this is a

Isaiah, and the Sibyls; and also the portrait of Pope misapprehension which ought to be carefully corrected.

Julius, now in the Louvre, and several smaller pictures

of Madonnas, and other Scriptural subjects. About
this time, he also executed the Galatea for Agostini

Ghigi, the Madonna di I'oligno, at the desire of Segis-

niundo Conti, secretary of Pope Julius II. This pic-

ture, which is now in the Louvre, was painted for the

great altar of the church of Araceli.

Raphael executed many other works for the chambers
of the Vatican. Among these are the Miracle of

Bolsenna, when the priest is offering up the host, and

perceives it distilling drops of blood ; St. Peter's libera-

tion from prison; the Heliodorus; Atilla arrested by

a vision ; St. Peter and St. Paul, in their journey to

Rome; all of which were completed between 1512 and
1514. For another chamber, he composed the Incen-

dio del Borgo; the Coronation of Charlemagne by Leo
III.; Leo 111. defending his conduct to Charlemaa;ne

;

and the landing of the Saracens at the liarbour of Ostia.

By the death of his patron, Julius II. in 151 3, Raphael
fortunately lost only a friend. His successor, Leo X., was
as ardent a patron of the arts, and he immediately en-

gaged Raphael to proceed with his labours, and to

make designs for the great hall of Constantine. Leo
likewise employed him to draw the celebrated cartoons
representing the origin and progress of the Christian

TtUgion, as copies for tapestry, which was to be wrought
in Flctnders, for ornamenting the hall of Constantine.

They were completed at the expense of 70,000 crowns.
Seven of the originals were afterwards purchased by
Charles I., and are now in England. The Incendio del

Bou'o was the best picture which he finished for the

Vatican.

He had become early attached to the beautiful daughter
ot a baker at Rome, called, by way of distinction, La
Bella Fornarina. Having become his mistress, his at-

tachment to her was constant, and he left her by his

will in a slate of independence. The infirmities of a
naturally weak constitution had been increased by his

professional labours. When under the influence ot a
violent fever, his physicians are stated to have bled

when thi y ouglit to have strengthened him ; and, in

consequence of this alleged mismanagement, Raphael
died on 7th of April, in the year 1520, at the early age
of 37. His body lay in state in the hall of his own
house, and at the public funeral with which he was
honoured, the Transjijuration was carried in procession

before his body ; and, in place of being sent to France,

as was originally intended, the Cardinal de Medici or-

dered it to be placed in the church of St. Pietro, in

Montorio. His remains were carried to the Paniheon,

and, at the express desire of Leo X., Cardinal Bembo
wrote an inscription in honour of his memory.
The following character of Raphael as an artist, is

taken from Fuseli's edition of Pilkington's Dictionary.
'* The general opinion has placed Raphael at the

head of his art, not because he possessed a decided su-

periority over every other painter in every branch, but

because no other artist ever arrived at uniting with his

own peculiar excellence all the other pans of the art in

an equal degree with him.

The drama, or in oiher words the representation of

character in conllicl with passion, was his sphere ; to

represent this, his invention in the choice of the mo-
ment, his coiTiposition in the arrangement of his actors^
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and his expressions in llic delineations of their emotions,

were, and are, and perhaps will be, unrivalled. And to

this he added a style of design dictated by the subject

itself, a colour suited to the subject, all the f^iace which
propriety permitted, or sentiment suggested, and as

much chiaro-scuro as was compatible with his supreme
desire of perspicuity and evidence. It is therefore only

when he forsook the drama, to make excursions into the

pure epic or sublime, that his forms became inadec|uate,

and were inferior to those of M. Angelo It is only in

subjects where colour from a vehicle becomes the rul-

ing principle, that he is excelled by Titian. He yields

to Correggio only in that grace, and that chiaro-scuro,

which is less the minister of propriety and sentiment,
than its charming abuse, or voluptuous excess; and
which sacrifices to the eye what was claimed in vain by
the mind.

Michael Angelo appears to have had no infancy ; if he
had, v.'e are not acquainted with it. His earliest works
equal in principle and elements of style, the vigorous
ofl'spring of his virility. Raphael we see in his cradle.

We hear him stammer; but propriety rocked the cradle,

and character formed Ins lips. Even in the trammels of
Pietro Perugino, dry and servile in his style of design,

formal and golhic in his composition, he traced what
was essential, and separated it from what was accidental

in figure and subject. The works of Leonardo, and the

cartoons of Pisa, invigorated his eye, but it was the an-

tique that completed the system which he had begun to

establish on nature. Prom the antiqui.' he learned dis-

crimination and propriety of form. He found, that in

the construction of the body, the articulation of the bones
was the true cause of ease and grace in the actions of

the limbs, and that the knowledge of this was the true

cause of the superiority of the ancients. He discovered

that ceriain features were fitted for certain expressions,

and peculiar to certain characters ; that such a head,

such hands, and such feet, are the stamen or the growth
of such a body, and on physiognomy established unifor-

mity of purts. When he designed, his intention was
immediately directed to the primary intention and mo-
tive of his figure, next to its general measure, then to

the bones and their articulation, from them to the prin-

cipal muscles, or those eminently wanted, to their atten-

dant nerves, and, last, to the more or less essential mi-

l>ut?e; but the character part of the subject is infallibly

the characteristic part of his design, whether it be in ra-

pid sketch, or a mure finishing drawing. The strokes

of his pen or pencils themselves are characteristic : they

follow the direction and texture of the part; flesh. In

their rounding tendons, in straight, bones in angular
lines.

Such was the felicity and propriety of Raphael, when
employed in the dramatic evolutions of character ! Both
suffered when he attempted to abstract the forms of
sublimity and beauiy. The painter of humanity not
often wielded with success super-human weapons. His
gods never rose above prophetic or patriarchal forms;
if the finger of Michael Angelo impressed the divine
countenance oflener with sternness than awe, the gods
of Raphael are sometimes too affable or mild, like him
who speaks to Jacob in a ceiling of the Vatican ; or too
•violent like him who separates light from darkness in

theloggiaof the same place. IJut though, to speak with
things, he was chiefly made to walk with dignity on
earth, he soared above it in the conception of Christ on
Tabor, and still more in the form of the angelic counte-
nance that withers the strength of Heliodorus.
Of ideal female beauty, though he himself tells us in

liis letter to Count Castiglionc, ihat from its scarciiy in

5ife, he made attempts to reach it by an idea formed in
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his own mind, he certainly wanted that standard which
guides him in character ; his goddesses and mythologic
females are no more than aggravations of the generic
power of Michael Angelo. Roundness, mildnes^, sanc-
timony, and insipidity compose in general the features
and airs of his Madonnas, transcripts of the nursury or
some favourite face. The Madonna della Impaiiaio,' the
Madonna della Sedia, and the Madonna Bella, show
more or less of this insipidity, which arises chiefly from
the high rounded smooth forehead, the shaven vacuity
between the arched semicircular cyc-brows, their eleva-
tion above the eyes, and the ungraceful division and
scanty growth of hair. This indeed might be the result
ol his desire not to stain the virgin character of sanctity
with the most distant hint of coquetry or meretricious
charms; for in his Magdalens he throws the hair witli
luxuriant profusion, and surrounds the breast and shoul-
ders with undulating waves and plaids of gold. The
character of Mary Magdalene met his. It was the cha-
racter of a passion. It is evident from every picture or
design, at every period of his art in which she had a part,
that he supposed her enamoured. When she follows
the body of the Saviour to the tomb, or throws herself
dishevelled over his feet, or addresses him when he bears
his cross, the cast of her features, her mode, her action,
are the character of love in agony. AVhen the drama
inspired Raphael, his women became definitions of grace
aiid pathos at once. Such is the exquisite line of turn
of the half averted kneeling female with two children
among the spectators of the punishment inflicted on He-
liodorus ; her attitude, the turn of her neck, supplies al!

face, and intimates more than he ever " expressed by
feature." Some account of the cartoons of Raphael,
and minute notices of several of his pictures will be
found in our article Painting. See Uuppa's Life of
Raphael, prefixed to his " Heads from the Fresco pic-
tures of Raffaello in the Vatican," 1802; and Sir Joshua
Reynolds' Discourses.
RAPIN, BE Thoyras Paul, a French historian, cele-

brated chiefly for his History of England, was born on the
26ih Ma ch, 1661, at Castres in Languedoc. After
going through the usual routine of education, he went to
study law at Nantes, where his father was an advocate.
At the revocation of the Edict of Nantes in 168", he
came over to England ; and entered into a company of
French cadeis al Uiiechl He followed the Prince of
Orange to England in 1689 , and he afterwards went to
Ireland as ensign in Lord Kingston's regiment. In that
capacity he served at the sieges of Carrigfergus and Li-
merick, and at the battle of the Boyne, and on ihose oc-
casions he conducted himself with such intrepidity as to

merit and obtain a captain's commissitm. In 1693, he
was api.ointcd governor to the Earl of Rutland's son,
and having resigned his commission to a younger brother,
he received from government 150/. ayear for his services.

After travelling to different partp of Europe with liis

pupil, and finishing his engageiient, he had the misfor-
tune to lose his pension by ''>e death of King \Villiam.

Under these circumsfances he retired to \Vesel in

the duchy of Cleves, where he composed his History of
England. In the year ITIZ, he published a Dissertation
on the Whigs and Tories, and his great work, the ///i-

loire d' Angleterre, appeared at the Hague in 9 vols. «vo.
in 1725, 1726, embracing the history of England from
the earliest periods down to the Proclamation of Wil-
liam and Mary. While he was collecting the materials

of that work, he made "An Abridgement of Rymer's
Fccdera," which was published in Le Clerc's Biblio-

thctjue C/ioisir.

Rapiii died of a fever at Wesel, on the 16th of Mav,
\7'Z5, in theetih year of his age.
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RAPPAHANNOC,Rivej'of Virginia, rises in Culpep-

per and Fauquier counties, by two sources, Thornton's and

Hedsjeman's rivers; general course S. E. to its junction

•with Rapid Ann, 10 miles above I'redericksburg. A
shon distance above the latter place, ills precipitated

over rapids and meets the tide. It thence continuing S.

E. 100 miles, and opens into Chesapeake Bay, between

Windmill and Stingray points. It is navigable for ves-

sels drawing 10 feet water, to Fredericksburg. Des-

cending, it passes by Fredericksburg, Fort Royal, Leeds,

Tapahannock, and Wibanna. Measures hav-e been ta-

ken to remove, by side canals, the impediment to boat

navigation in this stream above tide waier.

RAHITON, river of New Jersey; rises in Morris,

Somersci, and Hunterdon countic , by three Blanches,

North Branch, South Blanch, and Millstone Kiver. Tlie

North and South Branches unite in Somerset 15 miles,

and receive Millstone river from the South, nine mdes
above New Brunswick, where it meets the tide. Hence
it flows nine miles nearly E. into Rariton Bay, bi-iween

Perth Amboy and South Ainboy. It is navigable lor

sloops and steam boats to New Brunswick.

RASTADT, a town of Germany, in the duchv of

Baden, and chief place of the district of the Murg, is si-

tuated on the Murg not far from the Rhine. The town

is new and regularly built, and the principal street is

broad and handsome. It is surrounded by a mound of

earth, and contains the fine mansion of the Princes of

Baden. The principal manulaciureis are those of car-

riages, fire-arms, silver, and plaited goods, and mathe-

matical and philosophical instruments. There is here
an institution lor the education of young ladies. The
romantic valley of ihe Murg, which is considered as

Switzeiland in miniature, deserves to be visited by every
traveller. Population about 4200. East long. 8° 15',

and north lat. 48° 52'.

R.\T. See Mazology.
R.\TAFIA, the name of a liquor made from the ker-

nels of cherries, apricots, &c. In making the Ratafia of
cherries, the cherries when bruised are put into a ves-

sel in which brandy has been long kept, and then there

is added the kernels of cherries, strawberries, sugar,

cinnamon, white pepper, nutmegs, cloves, 10 quarts of

brandy bem«>^ added for 20 lbs. of cherries.

RA THLIN, the name of an island, situated betweeti

the north coast of Ireland and Scotland. It is about six

miles long, and two and three-fourths of a mile broad,

having an indentation towards the middle, which forms
a large bay called Church Bay, which, except in wes-
terly winds, affords good anchorage and a safe ha/bour
for shipping, The number of plantation arres is about

200, which produce good liarley. Kelp, however, is the

principal source of wealth in the island, about 100 tons

being exported annually. Tumuli containing bones are

fund here, and also brazen swords and spear heads.

Rathlin is celebrated as the place where Robert the

Bruce fled from his enemies, and the remains of the for-

tress are still seen in which he is said to have defended
himself. Population about 1100. West Long. 6° 6'.

North Lat. 55° 20'.

RATIO. #

Under this article the attainment of three important ob-

jects 111 science has been aitempted. The first aimed at,

was all the perspicuity of treating proportionality, or

comparison of ratios, of which it is susceptible:! the

second was a satisfactory demonstration of the filth defi-

nition of the filth book ol Euclid ;| and ihe third, an easy

way of extending the subject by means of numbers, ex-

pressing the relative values of the magnitudes under

consideration. The consequences of these endeavours

are now submitted to ilie perusal of the reader.

Article I. Ratio is the relation which one magnitude

has to aiiothcr,of the same kind, with respect to quantily.

II. It the first of four magnitudes has the same ratio

to the second that the third has to the fourth, the four

magnitudes are said to be proportionals; and, on the

contrary, if it be allowed that four magnitudes are pro-

portionals, it is understood that the first has the same
ratio to the second that the third has to the fourth. In

cither of the two cases it is implied that the first is ex-

actly as great when compared to the second, as the third

is when compared to the fourth.

III. If the first of four magnitudes be greater, when
compared to the second, Uian the third is when compar-

ed to the fourth, the first is said to have to the second a

greater ratio than the third has lo the fourth.

IV. If the first of four magnitudes be less, when com-
pared to the second, than the third is when compaied to

the fourth, the first is said to have to the second a less

ratio than the third has to the fourth.

V. If the first of four magnitudes has to the second

the same ratio which the third has to the fourth ; ther^

if the first be equal to the second, the third is equal to

the fourth ; if greater, greater, if less, less. For let A
be the first, B the second, C the third, and D the fourth

of the fourth magnitudes, and first, let A be equal to B.

Then as, by hypothesis, it is exactly as great when com-
pared to B, as C is when compared to D ; and as A is

equal to B, it is evident that C must be equal to D. Se-

condly, let A be greater than B. Then, as A is exactly

as great when compared to B, by hypothesis, as C is

when compared to D, and as A is greater than B, C
must be greater than D. Lastly, let A be less than B.

Then, as A, by hypothesis, is exactly as great when
compared to B, as C is when compared to D, and as A
is less than B. C must be less than D.

VI. If the first of four magnitudes has the same ratio

to the second which the third has to the fourth, and if

any equimultiples whatever be taken of the first and

third, and also any whatever of the second and fourth;

the multiple of the first will have the same ratio to the

multiple of the second, that the multiple of the third has

to the multiple of the fourth.

Let A the first have to B the second, the same ratie

that C the third has to D the fourth;

and let EG be any equimultiples

whatever of A and C, and FlI any

whatever of B and D ; and then E
will have the same ratio to F, that

G has to H. A B C D

* The Editor has been indebted for this valuable article to the Rev. Abraham Robertson, U. D. F. R. S. and Savilian Professor

of Astronomy, Oxford.

+ Sec Dr. Mutton's Mathematical and Philosophical Dictionary, under the word Uatio.
cr u j c •

i Dr. Barrow, m the 21st, 22d, and 23d of his Mathematical Lectures, gives a statement of opinion concerning this fifth defini-

tion, and endeavows to defend it aj^ainst all objections.
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F. II

For as, by hypothesis, A is exact-

ly as gieat when compared to B, as

C IS when compared to D, it is evi-

dent that the double, triple, or any

multiple of A, will be exactly as

great when compared to B, as the

double, triple, or the same multiple

of C, when compared to D ; and,

therefore, E is exactly as great when
compared to B, as G is when com-
pared to D. From this it follows,

that E is exactly as great when compared to the double,

triple, or any multiple of B, as G is w hen compared to

the double, triple, or the same multiple of D. Con-

sequently E is exactly as great when compared to F, as

G is when compared to H ; or E has the same ratio to

F that G has to H.

VII. If the first of four magnitudes has to the se-

cond, the same ratio that the third has to the fourth,

and if any like aliquot parts whatever be taken of the

first and third, and any like aliquot parts whatever of

the second and fourth; the part of the first will have

the same ratio to the part of the second, that the part of

the third has to the part of the fourth.

Lei A the first have to B the second, the same ratio

that C the third has to D the fourth
;

and let E, G be any aliquot parts

whatever of A and C, and F, H any
whatever of B, D ; and then E will

have the same ratio to F that G
has to H.
ForA being exactly as great when

compared to B, as C is when com-
pared to D, it is evident that the

half, third, or any aliquot part of A,
will be exactly as great when com-
pared to B, as the half, third, or the

same aliquot part of C is when com-
pared to D. But E,G are alike ali-

quot parts of A,C, and, therefore, E
has the same ratio to B that G has

to D. Again, as E is exactly as

great when compared to B, as G is when compared to

I), it is evident that E must be exactly as great when
compared to the half, third, or any aliquot part of B, as

G is when compared to the half, third, or the

same aliquot part of D. But F,H are like aliquot

parts of B,D, and, therefore, E is exactly as great when
compared to F, as G is when coinpared to 11 ; and E
has the same ratio to F, that G has to H.

Remark.—The preceding articles contain the at-

tempt to attain the first of the three objects already men-
tioned. The sixth article is the 4th Froposiiioii in the

Dlh Book of Euclid, and by the saine inode of reason-
ing as is employed in that article, the 7lh, 8lh, 9lh,

10th, Uth, 13th, 14th, and I5th Propositions in the 5tn

Book may be demonstrated, as also Simson's Proposi-
tions A, B, C, D. VVe now proceed to the second ob-
ject, or the demonstration of the 5lh Definition.

VIII. If the first of four magnitudes has the same
ratio to the second that the third has to the fourth, and
if any equimultiples whatever be taken of the first and
third, and also any whatever of the second and fourth

;

if the multiple of the first be equal to the multiple of
the second, the multiple of the third will be equal to

the multiple of the fourth ; if greater, greater; if less,

Vol XVI.—Part I.

ABC
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—

G

H

the multiple of C not less iliau

ihe multiple of DE.
For ofED, DF, let IG,GII. be

taken, such equimultiples, that

each of them may be greater than

C; and, as in the last article, let

M be taken, such a multiple of C,

that it may be greater than IG,

but less than IH. By Prop, l.in

the 5th book of Euclid, IH, IG, are equimultiples of

FE, DE, and therefore let P be taken, the same multi-

ple of B that either of them is of its part; and let N
be the same multiple of A that M is of C. Then, as A
B, C, FE, are proportionals, and as M is less than IH,

N is less than P, by article 8. Consequently N, the

multiple of A the first, is less than P, the multiple of

B the second; but M, tlie multiple of C the third, is

not less than IG, the multiple of DE the fourth.

XI. If any equimultiples whatever be taken of the

first and third of four magnitudes, and any equimulti-

ples whatever of the second and fourth ; and if, when
the multiple of the first is less than that of the second,

the multiple of the third is also less than that of the

fourth ; or, if, when the multiple of the first is equal to

that of the second, the multiple of the third is also

equal to that of the fourth; or, if, when the multiple

of the first is greater than that of the second, the multi-

ple of the third is also greater than that of the fourth ;

then, the first of the four magnitudes will have the

same ratio to the second, that the third has to the

fourth.

For, if the first have not the same ratio to the se-

cond that the third has to the fourth, it will have to

the second the same ratio that the third has to a mag-
nitude, either greater or less than the fourth. But if

the first have the same ratio to the second that the

third has to a magnitude greater than the fourth, then,

by article 10, certain equimultiples can be taken of the

first and third, and certain equimultiples of the second
and fourth, such, that the multiple of the first shall be
less than the multiple of the second, but the multiple

of the third not less than the multiple of the fourth ;

and this would be contrary to the first of the above
suppositions.

Again, if the first has the same ratio to the second,
tliat the third has to a magnitude less than the fourth,

ihen, by article 9, certain equimultiplies can be taken
of the first and third, and certain equimultiples of the

second and fourth ; such, that the multiple of the first

shall be greater than the multiple of the second, but
the multiple of the third not greater than the multiple of

the fourth ; and this would be contrary to the last of the

hree suppositions.

Lastly, if the multiple of the first be equal to the

multiple of the second, and the multiple of the third to

'.he multiple of the fourth, then the multiple of the first

will have the same ratio to that of the second, that the

multiple of the third has to that of the fourth ; and, con-

sequently, by article 7, the first will have the same ra.tio

o the second that the third has to the fourth.

Remark.—The fifth definition of the 5th book of

Euclid, having been considered as a proposition, and
established as such by deimonstration, the doctrine of

ratic. and proportion may be extended as in that book.

The same extension, however, may be effected by
means, of the first seven of the preceding articles, as a.

ibujjdation connected with this evident truth, that two
magnitudes of the same kind must have the same ratio

to one another, as the numbers which measure them,
or express their relative values. Whatever is proved
as to the proportionality of the numbers, must be ap-

plicable to the magnitudes to which they are strictly

analogous.

XII. If four numbers be proportionals, the product
of the first and fourth is equal to the product of the se-

cond and third. Thus if N, P, M, Q, be four num-
bers, and if it be N : P : : M : Q, then N x Q= P X
M. For dividing the first and third of the proportion-

als by N, and the second and fourth by P, we have, ac-

M Q , , ^ ,cordmg to article 7, 1 : 1 : : — : -^, and, therefore, by

article 5, Xt= ^) and N x Q =: P X M.

XIII. If there be four numbers, such that the pro-

duct of the first and fourth is equal to the product of

the second and third, the first has the same ratio to the

second, that the third has to the fourth. Thus, if N,
P, M, Q, be four numbers, and if N x Q IT P X M,
then N : P: : M : Q. For, let R be a fourth propor-

tional number to N, P, M ; and then, by the last arti-

cle, N x R = P X M. But, by hypothesis, P X M ir N
X Q ; and, therefore. N X Q I^ N x R- Consequently,

N : P : : M : Q.

In the following articles, let the small letters, a, b, c,

&c. denote the numbers which express the relative va-

lues of the magnitudes A, B, C, Sec, and then the

subsequent explanation applies to them all. The large

letters are used in the data and assertions, the demon-
strations are effected by the small letters, and the large

arc put instead of the small in the conclusion, thereby

intimating that the assertion, has been proved.

XIV. If four magnitudes of the same kind be pro-

portionals, they will also be proportionals when taken

alternately. Thus, if it be A : B : : C: D, then A : C
: : B : D.
For it being a : b : : c : d, by article 12, a X d ^z b

X c; and, therefore, by article 13, o : c : : ft : d, that is

A : C : : B : D.
XV. Ratios that are equal to the same ratio, are

equal to one another. That is, if it be A : B : : C : D,
and C : D : : E : F, then A : B : : E : F. For it be-

ing a : b : : c : d, and c : d : : e : /, hy article 12, a x '^

z: 6 X c, and, therefore, —;—^c, and tX^-.- For the

c f
, . <^ ^ J /-

same reasons, j—->i and consequenIy,-~- , and a XJ

^Z b X e, and by article 13, a t b : : e :/. Hence, A :

B : : E : F.

XVI. If any number of magnitudes be proportionals,

any one of the antecedents has the same ratio to its

consequent, that all the antecedents, taken together,

have to all the consequents taken together. That is, if

it be A: B: :C : D,andC: D: :E: F, then A : B : : A +
C-fE:B-fD-fF. For it being a : b : : c : d, and

c: d: : e:f, by the last article, a : b : : e -.f. By article

12, therefore, we have ax dzz.b x c, and a xfZIZb x e,

and consequently a X d + a X/= b x c + b X e. To
these equals add a X A and then a X b+ a x d+ a x/tZZ
b Xa + bXc + bxe,ora X {b -\- df+)z=: b x{i2 + c + e.)

Consequently, by article 13, a : b : : a + c + e : b •{ d

-f /; that is, A : B : : A -f- C -f- E : B -f D -f F.

XVII. If of four magnitudes the first and second to-

gether have the same ratio to the second, that the third

and fourth together have, to the fourth : the first willhave
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the same ratio to the second that the third has to the

fourth. That is, if it be A + B : B : : C + U : D, then

A : B : : C : D. For it being a + b : b : : c + d : d,hy

article 12, a X d + b X d -^ b X c + b X d. Conse-

quently a X d ZZ b X c, and by article 13, a : b : : c : d,

and therefore A : B : : C : D.
XVIII. If the first of four magnitudes has the same

ratio to the second that the third has to the fourth,

then the first and second together will have the same

ratio to the second that the third and fourth together

have to the fourth. That is, if it be A : B : : C : D,
then A + B : B : : C + D : D. For it being a :

b : : c : d, hy article 12, a X d :^ b X c ; and b X d

being added to these equals, we have aXd+bxd^z
b X c -i- b X d. Consequently, by article 13, a -f- 6 :

b : : c + d: d,2ind therefore, A-fB:B::C+D:D.
XIX. If a whole magnitude has the same ratio to a

whole that a magnitude taken from the first has to a

magnitude taken from the other; the remainder will

have the same ratio to the remainder that the whole

has to the whole. That is, if C be a part of A, and D
a part of B, and if it be A : B : : C : D, then A — C :

B— D : : A : B. For it being a : b : : c : d, by article

\2, a X d ZZ b X c, and these equals being subtracted

from a X b,v/e have a X b — a X d ZZ a X b — b X c.

Hence, by article 13, a — c : b — d : : a : b, that is A
— C : B — D : : A : B.

If from the equals a x d, b X c, we take c X rf, we
haveaxrf,— c X d zz b X c— c X d, and then a — c :

b — d : : c : d. That isA — C:B— D::C:D.
This also follows from the above and article 15.

XX. If four magnitudes be proportionals, the sum of

the first and second will have the same ratio to their

difference that the sum of the third and fourth has to

their difference. That is, if it be A : B : : C : D, then

A -f B : A — B : : C 4- D : C— D. For it being a :

b : : c : d, hy article 12, a X dzzd X c, and therefore

—

axd + bXcZZaXd — b X c. To these equals add

a X c — b X d, and then a x c — a X d -\- b X c — b

Xd = aXf-faXrf — b Xc — b X d, ov (a + b) X
(r — d) :3 (c — 6) X (c + d.) Hence, by article 1 3, a

^ b : a — b : : c + d : c — d, and therefore A + B •'

A — B : : C + D : C — D.
XXI. If there be any number of magnitudes, and as

many others, which, taken two and two in order, have

the same ratio ; the first will have to the last of the first

magnitudes, the same ratio which the first of the others

has to the last. First let there be three magnitudes, A,
B, C, and other three, D, E, F, and let it be A : B : D : :

E, and B : C : : E : F, and then it will be A : C : : D :

F. For, as a : b : : d : e, and b : c : : e : f,by article

12, a X e = b X d, and b X fZZ c X e, and thereforeaXebxd.ad . ,„ ,n: r, Tiand -z: -, or a X / = c x a. Hence, by

article 13, a : c : : d :/; that is, A : C : : D : F.

Again, let there be four magnitudes. A, B, C, G, and
other four, D, E, F, H, and let it be A : B : : D : E, B :

C : : E : F, and C : G : : F : H, and then it will be A :

G : : D : H. For by the above A : C : : D : F, and by

what is now allowed C : G : : F : H. Consequently,

by the first case again, A : G : : D : H ; and in the same
manner the demonstration may be extended to any
number of magnitudes.

XXII. If there be any number of magnitudes, and as

many others, which taken two and two in a cross order,

have the same ratio ; the first will have to the last of the

first magnitudes the same ratio which the first of the

others has to the last. First let ihii-e be three magni-
tudes, A, B, C,and other three, D, E, F, and let it be A :

B : : E : F, and B : C : : D : E, and then it will be A ;

C : : D : F. For as h is a : b : : e :/, and e : 6 : : c : d
by article 12, o x /^ b x e, znd b x e =: c x d, and
therefore a xf'ZZ c Xd. Hence, by article 13, « : c : :

d : f ; that is A : C : : D : F.
Again, let there be four magnitudes. A, B, C, G, and

other four, H, D, E, F ; and let it be A : B : : E : F, B ;

C : : D : E, and C : G : : H : D, and then it will be A :

G : : H : F. For as in the preceding case, A : C : : D :

F, and therefore, again, by the first case, A : G : : H :

F, and in this way the demonstration may be extended
to any number of magnitudes.
By the method employed in the foregoing articles, the

doctrine of ratios may be easily extended.
RATISBON or Regensburg, an ancient city of Ger-

many, in the kingdom of Bavaria, is situated on the south
bank of the Danube, opposite to the mouth of the river

Regen. It is large and populous, and built of stone, but
the streets are crooked and narrow, and the houses lofty

and old-fashioned. The cathedral, which is one of the
best of its public buildings, is a large Gothic edifice,

built in 1400. The church and abbey of St. Emmcran,
which is like a small town, contains some good paintings,

and also a mathematical and physical cabinet. The
town-house is an old and uninteresting building. Besides
these buildings, we may enumerate the palace of the

Prince of Tourand Taxis, in which there is a good
library open to the public ; the church of the Trinity,

the Scottish church and convent, and its library; the
building of the Jesuits' College, the arsenal, and the
Haidplatz. There are also several hospitals in Ratisbon,
two public libraries, a botanical society, and a public
drawing-school. A bridge over the Danube, of fifteen

arches and 1091 feet long, forms a communication
between the city and the suburb of Stadt-am-hof.

Ratisbon has few manufactures, and very little trade.

The principal manufactures are those of linens, lace, silk

and worsted stockings, and needles. The fire-arms of
Kugelreuth, particularly his pistols, are greatly admired.
Wood, provisions, corn, and salt, are sent down the

Danube to Vienna. There are several breweries and
distilleries in the town, and dockyards for building boats

and small craft. There are also here some sawmills
driven by water. The hydromel of Ratisbon is in great

request, and a considerable quantity of it is exported.

The two annual fairs of St. George and St. Michael are

well attended. The chief promenades are, the alley of
the Prince of Taxis, the high and the low Wcorth, and
the Lime Trees. The inhabitants, who are piincipally

Catholics, are computed at 24,000. East long. 12° 4'

30"; North lat. 49° 0' 53".

RATZEBURG, a town of Denmark, in the dutchy of

Lauenburg, and situated on an island in a lake of the

same name. The lake is about thirty miles long, and
nine broad, and coinniunicates with the continent on the

east by a bridge, and on the west by a dike. The streets

of the town are regularly laid out, and the houses are built

in the Dutch fashion. The Regency Office, where the

court of justice and the consistory are held, stands in the

market place; and the cathedral deserves to be visited.

The principality of Ratzeburg, between Mecklenburg
and Saxe-Lauenburg, contains about 136 square miles,

and 14,000 inhabitants, and is traversed by the river

Trave. The soil is fertile, producing much wheat, and

pasturing many cattle. It was once a bishopric, but was
secularised at the peace of 1648. Every %veek two caches

d'eau set out for Lubeck. Population of the town about

2000. East long. 10° 46'; North lat. 53° 43'.

RAVENGLASS, a seaport and market town of Eng-
S 3 2
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land, in the county of Cumberland, is situated on the

Sohvay Friih, near the coiiflex of the rivers Ebk, Mile,

and Irt. The town is tolerably well huilt, and the harbour

^commodious, but it is chicHy suppuried by the oyster

fishery.

Near the town are the ruins of the cicij of Barnscar,

said to have been lounded liy llie Danes, 'iHe figure of

it is an oblong square, and its circuit about three miles.

There seems to have been a long street wiih several cross

ones. The remains of the house-sleads within ihc walls

arc very numerous, but those on the outside are said to

be innumerable, particularly at the south side and west

end. Sue Hulchinson's Histciiy of Cumberland, and

the Beauties of England and Wales, vol. iii. p. 230.

RAVENNA, an ancient city of Italy, in the states of

the Church, is situated on the river Menlone, near the

Adriatic. Allbough the streets are tolerably straiglit

•and spacious, yet the town has a gloomy and ruinous

aspect. The principal public building is the Cathedral,

which is modern, and has its nave sustained by tour rows

of columns, of Greek marble. The church ol St V itale,

which has the shape of an octagon, is likewise supported

by columns of Greek marble, and contains various

objects of antiquity. The church called the Roloiula,

without the town, was built by Ainalansda, in honour of

her father Theodonc, king of the Ostrogoths. Besides

these and some other churches, there are twenty-four

convents in Ravenna.
Among the antiquities of Ravenna, we may enume-

rate the Porta Aurea, a fine marble gate, built by the

Romans; and the palace of Theodoric. The mausoleum
of this sovereign is still to be seen, covered with a stone

twenty-eight feet in diameter, and fifteen feet thick.

Mosaics, basso-relievos, and different pieces of sculpture

occur in various parts of the city. Ravenna contains

also the tomb of the celebrated Dante.

In the time of the Romans, this city stood in a sort of

bay, formed by the Adriatic, and had the advantage of a

good harbour. The port, however, is now filled up with

the mud and sand thrown up by the tide, which has

formed a tract of land of three miles in extent, which
separates the town from the sea. Owing to the marshy
nature of the ground, the climate of Ravenna is insalu-

brious, but this evil has been considerably removed, by
conveying the rivers Mentoiie and Roneo along the

skirts of the city, for the purpose of carrying off ihe

stagnant waters from the marshy grounds. Ravenna
has no fortification, but i.s encircled with a mound.
A Roman colony is said to have been established in

this city by Augustus. Tiberius repaired its walls,

Trajan erected a fine aqueduct. Honorius and Octavius
made it successively the place of their residence ; and
Theodoric having fixed the seat of his empire in this

city, endowed it with fine churches and palaces.

Popvdation about 12,000. East long. 12° 10' 51"; and
North lat. 44" 25' 5".

RAY, John. See our article Botany, for a full

account of the life and botanical labours of that eminent
naturalist.

RAYNAL, William Francis, a celebrated French
historian, was born at St. Genies, in the Rovergue, in

the year 1713. At an early age he entered the society

of the Jesuits, and was ordained priest ; but he quilted

that body in the year 1748, and began the career of a

professional author. In 1748 he published his Hisloire

du Stadthouderat, which was followed by his Hisloire

dii Parkment D''Angleterre ; a work which procured

him considerable celebrity. He likewise composed a

work entitled Anecdotes l.iteraires, in 3 vols. 12mo.

;

the iMemoirea dc .^'inon de t'E7iclos, and various smaller

pieces, in the Mercure de France.

In consequence of finding that his literary pursuits

were not very profitable, he entered into some commer-
cial Sijeculations, which led him to those studies which
terminated in the composition of his great work entitled
" Hisloire Pliilosofihi(/iie el Politique des Etablissemens

et du Commerce des Jinro/ieens dans les deux Indes ;

which appeared in the year 17ro. This work al first

excited considerable interest. One pariy was pleased

with the spirit of philosophy and liberty which it breathed,

and regarded its author as a bold reformer of the abuses

of the age in which he lived; while the critics of another

party condemned both the style and the principles of the

work, and cast a doubt even on the facts and docu-

ments on which the reasonings of the aulhor were
founded.

Sensible of the numerous imperfections of his work,

the Abbe himself resolved to improve it by foreign

travel; and he accordingly visited ihe |)rincipal commer-
cial towns in France, England, and Holland, and col-

lected much useful information from the travellers and

mercantile men with whom he happened to associate.

Upon his retuin he corrected and enlarged his work, and
published it at Geneva, in 10 vols. 8vo. Altliough the

work was greatly i i. proved, yet its general lone was the

same; and so bold were its aspersions upon exibling

authorities, that the Parliament of Paris ordered it to be

burnt, and issued a decree for apprehending Raynal.

Under these circumstances he retired to Spa; and, after

having made a lour through Germany, and visited most
of its principal towns, he ventured to return to France,

and lived unmolested in the southern provinces.

The war between America and the mother country

having excited general attention in Europe, the Abbe
R ynal published, in 1781, his Tableau et Revolutions

des Colonies Angloises dans I'Amerique Se/itentrionale,

When the French revolution was about to burst forth,

the Abbe came to Paris in 1788 ; and one of the first

acts of the National Assembly was to abrogate the

decree which had been issued against him by the parlia-

meni. The violent and unjust proceedings which
afterwards took place in Paris induced our aulhor to

publish, in May 1791, a long letter of advice and re-

monstrance, in which he points out the errors and

licentiousness of the people, reminds them of the eter-

nal obligations of religion, the laws, and the royal

authority, and endeavours to prove that it was not the

business or the right of the Assembly to abolish ancient

institutions, and that the genius of the French fieofile is

such, that they cannot be hafifty or firosfierous but under

a well regulated monarchical government. Tliese re-

monstrances excited little notice, and the author retired

to Passay; where he died in a stale of great indigence,

in March 1794, in the 85ih year of his age. The Abbe
Raynal wrote a History of the Divorce of Catharine of
Arrugon by Henry Vlll. and a History of the Revoca-

tion of the Edict of Jfantz. See Marmontel's Memoirs,

for some anecdotes of Raynal.

READING, a borough and market town of Eng-

land in Berkshire, is situated on two small eminences

on the river Kennel, which flows through the town in

several channels. The streets are in general regular,

though some of them are narrow; and the houses,

which are good, are built of brick.
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The principal public builclins^s and establishments

are the three parish churches of St. Lawrence, St Ma-
ry's, and Si. Giles; several meeting houses belonging to

the dissenters, llie town hall, the theatre, the county

gaol, and various schools. The church of St. Lawrence,

built about the end of the sixteenth century, is partly

built of the materials of the old abbey. St. Mary's

church, the tesselated tower of which is admired, was
built about 1547, and part of it seems to have belonged

to a more ancient edifice. St. Giles's church, vi-hich was

probably built about the end of the twelfth century, has a

modern tower, the old one having been damaged by the

cannon of the parliamentary army in 1643. The dis-

senting meeting houses are those of the Independents, the

Bapiists, the Quakers, the Metiiodist, besides a Cudwor-
tiiian, and a Unitarian meeting house, and a Catholic

chapel.

The town hall and free school form one neat building;

the latter being on the ground iloor, and the former on
the upper story. Among the portraits in the council

chamber, there is a good likeness of Queen Llizabeth.

The county gaol was erected in 1793, on the site of one
of the ruins of the abbey. It is a large and commodious
building, with a neat chapel, an infirmary, Uc. in the

centre; while one of the wings is alloti;d to males, and
the other to female prisoners. The theatre, which has

been recently buili, is commodious and neat. The
bridewell was once a priory, and the west window of

it is handsome.
The free school of Reading was established by the

abbot John Thorne, in the time of Henry \'^II. The
Blue Coal School was founded in 1656, by Mr. Richard
Aldworth, who left 4000/. for the support of a master,

lecturer, and twenty boys ; but in consequence of other

donations, it is able to support forty-eight boys. The
Green School, for the daugiiiers of decayed tradesmen,

and of unprovided orphans, is supported by annual sub-

scription. In the Foundation School, instituted in 1766,

by Mr Joseph Reid, eight male, and eighieen female

children are taught to read. The School of Industry

for female children, is supported by subscriptions from

ladies. The Lancastrian School, established in 1818,

educates thirty-two boys nominated by the subscribers.

The school for national education on Dr. Bell's plan

was founded in 1813.

There is also in Reading a public library, a dispen-

sary, a workhouse for the employment of the poor,

called the Oracle, established in 1624, by Mr. Hend-
rick's legacy of 7500/, and occupied by sucking manu-
facturers, sail-cloth weavers, and pin-makers, &c.

Among the antiquities of Reading, the principal are

the ruins of the abbey, which was founded by Henry I.

in 1121. These ruins consist of fragments of massy walls

of flint and gravel, which are in some places eight feet

thick, and which seem to have been once cased with

stone. The space which it occupied measured ab(jut

thirty acres, and was surrounded on three sides by a

high and strong wall, and on the fourth by the river Ken-
net. The abbey church seems to have been 260 feet

long, and to have had the form of the cross with the

tower and spire in the centre. The abbey mill is still

standing, and in actual use: it is a substantial building

of flint and stone, and seems to be of the same age
with the abbey church.

The borough of Reading was incorporated by charter

from Queen Elizabeth, who also conferred upon the

corporation considerable estates. It is governed by a

mayor, a recorder, twelve aldermen, and twelve bur-

gesses. It sends two members to pailiainent, who are

elected by the inhabitants, who pay scot and lot, about
800 in number.
The situation of Reading is very favourable for trade.

By the Thames, it has an easy coinmunicaiion with the
metropolis; and as the Keimet is navigable westwards
to Newbury, a communication is opened with Bath,
Bristol, and the Severn, by means of the Kennet and
Avon canal. The principal articles which are exported
from Reading are flour, 20,000 casks of which are an-
nually sent to London, timber, bark, straight hoops,
linen, wool, cheese, Sec.

The articles of import are groceries, iron, spirits,

fir timber, deals, staves, PoiUand stone, bricks, liemp,
flax, hides, leather, coals, Bath freestone, Birmingham
guods. Sec. &c. Reading was formerly celebrated for

its extensive trade in woollen goods, but it declined in

the seventeenth century, and has never revived. Tlie
principal manulactures now are sail-cloth, floorcloth,
sacking, gauze, crapes, niuslinets, ribands, hat-bands,
shoe-strings, and pins. Reading has two weekly mar-
kets, one on Wednesday for butcher meat, fruit, vege-
tables, Sec. and one on Saturday for corn, cattle, pigs,

and various articles of provision. Population about
12,000. West long. 0° 38'. North lat. 51° 27'. See
the Beauties of Kngland and ll'a/es, vol. i. p. 83, but
particulajjy the Ilimorij and Antiquities of Reading, by
John Mann, 4to. 1 817.

READING, Borough, and Capital of Berks
County, Pennsylvania, on tiie N. E bank of the River
Schuylkill, 54 miles N. W. of Philadelphia, and S3
East of Harrisburg. This town is conveniently situated

for inteinal commerce, being the entrepot of vast quan-
tities of grain and lumber that are brought hither, and
rafted or conveyed in long boats to Philadelphia and its

vicinity. Reading is a regularly laid out, and very neat-

ly built town, situated in a fertile and well cultivated

country. A majority of the inhabitants are Germans,
and justly distinguished for industrious habits. The
improvements now in progress in the navigation of the

Schuylkill, and Union Canals, will when completed, con-
duce in a high degree to the prosperity of Reading, and
must render it one of the most flourishing interior towns
of the state. The population, in 1&20, amounted to

4,332 ; of this number 90 were persons of colour.

REALGAR. See Mineralogy Index.

REAPING MACHINE, is a machine intended to

be used for cutting down standing corn.

In our article on Agriculture, we have already given
a chapter on inachines for reaping corn ; but as the sub-

ject was then in its infancy, we promised to renew the

consideration of it under the present head. We shall

therefore lay before the reader a description of Mr.
Scott's ingenious machine, which we have no doubt
will yet come into actual use; and also an improved form
of Mr. Gladstone's reaping machine.

1. Descrijitioji of Mr. Scott's Reafiing Machine.

Plate CCCCLXX VIII. and CCCCLXXIX. Fig. I . re-

presents the undir frame part of the reaping machine; this

part supports I'ig. 2. on four strong iron pillars, two of

them are similar to Fig. A, the other two to Fig B, into

the last mentioned two, a s'.rong iron axis x is immovably
fixed, on which turn the two roller wheels C and D, that

carry the machine, as shown by Figs. 1. 3. and 4.

Fig. 5. represents the cutter ring, on which are

screwed sixteen cutlers, all toothed similar to that of a

common reaping hook ; these cutters are made to ciil

the corn, aj^ainst the front prongs, at the angle of 45°.
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The form of the prongs to eftect this is shown in Fig. 1.

of which Ihey form a part, as also in Figs. 3. and 5.

The upper frame part of the cutler rings is represent-

ed by Fig. 6, and is li.^ied lo it by four strong iron pillars

similar lo Fig. E.

Fig. 4. is a section of the whole machine, where

it b c c represents the under frame part, as shown by

Fig. 1. e /, the frame ring as shown by Fig. 2. t d and

/c ihc two pillars, as represented by Fig. B, which con-

nect this ring with the under frame part, and into these

two pillars is iixed the slrong iron axis x. C and D are

the two roller wheels on which the machine moves, z z

is the cutter ring, as shown by Fig. 5. z y and z ij are

two of the pillar's, similar lo Fig. E, which connect the

upper frame part of 1/ y. Fig. 6. lo the cutler ring Fig. 5.

d d d d IS a drum made of thin rolled plate iron, sup-

ported by six arms, two of them, r and s, only appear

in the section, each of these arms have T, ends, for the

better fixing of the drum, and it was strengthened by

hoops of iron al both ends ; this drum carries tweniy-

four collectors, similar to Fig. 7, that play in eyed studs,

see Fig. 12.

On the inside of the roller wheel C is fixed a ring

level wheel u u of forty-eight teeth, which turns the

level -wheel 1, of twenty-four teeth; on the same axis

with the wheel 1, are two wheels fixed on a hollow

axis, but which play freely on the axis of the wheel 1,

the uppermost of these two wheels, marked 2, has

twenty -five teeth that act in ihe teclh of the wheel 3, of

twenty teeth; the small wheel 4, of ten teelh, turns the

wheel 5 of thirty teelh ; on the top of the axis of the

wheel 5 are fixed the arms that carry the drum ; on the

top of the hollow axis of the wheel 3, is fixed a flange

that is firmly bolted to the upper part of the frame

of the cutter ring. The under end of the axis of the

wheels 1, 2, and 4, plays in a brass socket in the great

axis, and the upper end in a bushed hole o, in one of the

arms of Fig. 2, and e f Fig. 4.

The hollow axis of Ihe wheel 3 of 20 teeth, plays in

a deep brass bush fixed into the centre of the upper

frame ring Fig. 2, and e f Fig. 4., and the under end of

the axis of the wheels 3 and 5 plays in a bushed socket in

the great axis, and can be adjusted by the screw 9, Fig. 4.

There are two stubs on the under side of the wheel

1, and other two on the upper side of the wheel 2;

Ihe stubs of the wheels I and 2 can be brought into

contact or disengaged at pleasure, by means of the le-

ver L, Fig. 3. that pushes in or draws out a kind of

slit wedge on an inclined part in the great axis, imme-
diately below the wheel 4, having its inclination contra-

ry to that of the wedge ; when the lever L is put into

the notch m, the roller wheel C will put the machinery

in motion, and when it is put into the notch n, the ma-

chine may be moved forward and the machinery remain

at rest.

In the section Fig. 4. one of the front prongs is

shown, which could not othei'wise be represented with

regard to the position of the roller wheels : on each of

the front prongs is fixed a piece of hard wood, to which

are screwed two thin iron prongs k, placed at the best

angle for pressing the root end of the cut corn into the

collectors, as also out of the way of the corn to be cut.

Fig. 3. is a plan of the machine, where C and D re-

present the roller wheels ; u u the ring level wheel that

is fixed lo the inside of the roller C ; the circles 1,2, 4,

3, and 5, represent the wheel work as shown in the sec-

tion Fig. 4 : e f the upper ring that is supported by the

under frame part : y y the ring that carries the cutter

circle; / u v iu, a deep ring of hoop iron that serves to

work the collector hooks out and in, through holes cut

for each collecting hook in the thin plate iron drum
d d d d ; each collcclor axis has Iwo tails, one of them
hinged, and the other fixed, the hinged or jointed tail,

is represenled at x Fig. 7, and ihe rnorlice for the fixed

tail al -. The ring t u v lu has two long slils, the one
from V by ti to t, which the tails x x x, &c. pass through
when on that part of ihe ring ; ihe other slit is cut from r
by w to /, which the tails z z z, Sec. pass through, when
moving round that part of the ring. At that part of the

circular hoop where the tails x xx, Sec. pass through,

a groove commences formed on the outside of the hoop
by means of two rods of iron rivetted al a lillle distance

from each other on the outside of it for the tails z z z.

Sec. to travel along, while the tails x x x, he. are through
their slit; and where the tails z z z, Sec. pass through

the hoop, a similar groove commences on the outside of

the hoop for the tails x x x, Sec. lo travel in, while those

o{ z z z, Sec. are travelling through their slit. When
the tails x x x, Sec. pass through their slit in the hoop,

the tails z z z, Sec. travel in their groove, by which the

hooks of the collectors are thrown out so as lo collect the

cut corn; and when the tails x x x, Sec. travel in their

groove, the hooks of the collectors are thrown in, and the

cut corn allowed to fall to the lefi hand in a continued

swalh. The curved piece v guides the tails z z z, Sec.

into their groove, and in like manner the curved piece i

conducts the tails x x x, Sec. into their groove.

Two semicircles were cut out of slrong rolled plate

iron, one with prongs exactly cut to correspond with

the front prongs of Fig. 1. These semicircles were

made truly flat by hammering, and then joined, so that

the circular parts formed one circle; it was then placed

upon the bottom frame with its prongs corresponding

to those of the frame ; the prongs of the plate iron and

those of the frame were then rivetted together with ri-

vets, as appears by the dots on the prongs Fig. 3 ; by

this means the fore part of the plate-iron circle was
kept at a proper height, for the cutters on the cutter

circle to pass through between the boiiom frame prongs

and those of the plate iron ; the hind pari of this circle

was supported by several kneed pieces similar to Fig. 8,

the short legs being rivetted against the under side of

the bottom frame, and the long legs made to support

the plaie iron circle, leaving space sufficient for the

cutters to pass. This plate-iron circle was made of a

breadth to reach into the circle t u v v/, Fig. 3, that

work the collectors; and this ring is supported by

kneed pieces rivetted to it and the circular plate simi-

lar to Fig. 9, and they are so formed as to give strength

to the parts of the hoop t u v w, where ihe slits are, and

at the same time permit the tails of the collectors to

pass through. The dolled circle, Fig. 5, shows the

inside of the rolled plate-iron circle, but is only there

represented as covering the front prongs.

There was fixed on the long right-hand prong P,

Fig. 3, a sheet of thin plate iron, kneed lo the same
angle with the prong, and of the same height with

the drum, for the purpose of dividing the standing

corn from that to be cut. And there was also an in-

clined piece of sheet iron, Sec. so placed on the left hand

side of the machine as to prevent its progressive mo-
tion from carrying the root end of the corn too far for-

ward after being cut.

G H, Fig. 3, and Fig. 10. form the draught bar by

which the horse draws the machine wilh traces on the

stubble side of the field.

Fig. U. represents another kind of a cutter circle,

which probably might have been found on trial pre-

ferable to the one that was introduced into the machine;

the cutting part of it was to have been made in seg-
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wients of iron faced with steel of a shape that would

have admitted the whole lenglli of their laces hcing

struck or cut with teeth, at a proper angle, similar to

those of a coarse struck rcapinn; hook: the form of

these segments are represented in the Fig. at v jc x, &€•

there were small tongues t t t, he. to be formed on the

cast iron part of the cutter circle of the same height

with the thickness of the cutter segments, and which,

with the screws shown in the figure, wouUl have effec-

tually prevented the segments being forced out of their

places : the front prongs shown in this figure are to be

supposed as those of the under frame, and which are

there placed to show the form that they ought to have

been made of, so that this circular cutler might have

cut to the best possible advantage against each prong.

The bottom prongs are there represented as covered

with those of the rolled iron plate circle, as described

by the other figures, and which in Fig. I 1. is to be sup-

posed to extend to the dotted circle a b c d, as in Figs.

3. and 5.

All the figures are drawn to a scale of twenty inches

to the inch, except Fig. 12. which is drawn on a larger

scale, on purpose the belter to show how the collectors

Fig. 3. arc wrought. In Fig. 12. t rj s t represents part of

the drum, and a b c d e part of the hoop that works the

tails of the collectors ; s and .« represent two of the eyed
studs that are fixed inlo the upper and under hoops
that strengthen the drum, for the pivots of the axes of

the collectors to play in t and t two of the longer

studs fixed in the underhoop of the drum, for the hing-

ed tails X and ; to play in. The tail z is represented

as moving in its groove, and the tail v travelling in its

slit, and which is just about being directed into its

groove by the curved piece rf, when at the same time

the tail - will enter its slit, and the hook of the collec-

tor m will be thrown into a position similar to that of

n. And again the tail u is represented as moving in its

groove, and the tail x in its slit, and which is about be-

ing guided into its groove by the curved piece b ; when
at the same lime the tail u will enter its slit, and the

hook of the collector n will be thrown into the position

of in in the figure. Y Fig. 12. represents one of several

thin brushes fixed into the under rim of the drum, made
of two pieces of iron rivetted together, with a range of
bristles between, for sweeping forward the root end of
the cut corn, and keeping that part of the cover plate

clean swept.

The reaping machine here described dilTers much
from all those attempts that the writer of this article

had any knowledge of, not only in the construction of
its different parts, but also in the nature and form of
its cutters and front prongs, as likewise in the method
of working the machine itself.

With regard to the cutters, a variety of experiments
were made with cutters of different forms, as also in

the manner of applying them, when it was ascertained
that the draw cut of a common reaping hook was in-

ferior to none for cutting corn, besides having the pro-
perty of seldom requiring sharpening, as is manifest
from the common reaping hook, that will cut for a
whole harvest without requiring sharpening. But to

give toothed cutters that are fixed upon a revolvinn-

circle, the best form to act similar to a draw cut, it is

necessary that they form an angle of forty-five degrees
with the diameter of the revolving circle on which ihey
are fixed ; but from the variety of positions that cutters
moving circularly present themselves to the corn dur-
ing every revolution, no two of them can cut the corn
to the same advantage, if the siraight prongs that have
been adopted by others were to be used; it was there-

fore found absolutely necessary to form that part of the
Iront prongs against which the cutters cut the corn, in

linos that formed with the cutters the angle of forty-
five degrees, as represented in the figures.

With regard to working the machine ; the difficulty

in working a reaping machine arises from the corn that
is to be cut standing in the way of the best possible
line of draught, and the necesshy of yoking the horse
in such a manner that he shall neither tread upon the
cut or uncut corn. Trials were made on different me-
thods, but the one that was found to be by far the
most suitable, was nearly upon the principle that boats
on canals are drawn by horses; the boat is kept in the
middle of the canal by means of the hehn, the horse is

yoked to the boat by means of long traces, and walks at

the distance of between three and four feet from the
brink of the canal. To apply similar principles to a
reaping machine, handles of sufficient length were
placed behind the machine, to give a man power to

keep the roller wheels upon which the machine moves
at right angles to the line of the corn to be cut, so as
to produce an effect similar to that of the helm upon
the boat.

The horse was yoked with traces to the fore corner
of the machine next to the stubble, as shown by Fig. 3,

where he was at liberty to travel without treading either
upon the cut or uncut corn, and exactly in a line paral-
lel to the direct course of that point of the machine to
which he was yoked, and not, as in the case of the canal
boat, at several feet distance from the parallel of that
line, which shows that a hoise can be yoked in a more
advantageous line of draught to a reaping machine than
to that of a canal boat ; besides, the left hand roller wheel
on the side that the horse draws the machine, works all

the machinery part, and therefore makes it no way dif-

ficult for the man at the handles to keep forward the
right hand roller wheel, it being at liberty to turn freely
upon its axis.

As to the smith work of the machine, a great error
was committed in making the under frame part that
supported the whole machinery of too slender a bar of
malleable iron, and which had to be formed into a cir-

cular ring the flat way ; for by the great number of
heats that it received in the blacksmith's fire before he
could bring it nearly to a circular form, he reduced it

much in strength, and it was further reduced by filing

and grinding before the blacksmith could make it in-

to a truly flat and circular ring ; and of necessity it

had, after all, to be pierced with a number of holes for

the pillars. Sec. &c. so that when loaded with the weight
of the machine, it vibrated much, even when travelling

along a smooth even surface. A similar error was also

committed in making the cutter circle of too thin mal-
leable iron, for which reason the figures of these parts
are here dravvn to represent cast iron circles, as all the
other circles of the machine were. With respect to.

the other parts of the machine, they acted up to expec-
tation.

The only uncut corn that was in the immediate neigli-

bourhood of the machine, was that of a small corner of
coarse new broken up lea ground, sown for the first

time with oats, of al)out thirty yards in length.

The first trial of the machine was made in presence
of several spectators, on the side of the plot that ap-

peared to have the evenest surface, when the machine
cut and collected, in a very neat manner, the length of

the plot, not leaving behind it a single uncollected
strav/, and laid down the cut corn into a regular con-
tinued swath, nearly at right angles to the line that the

horse, travelled in. By the machine cutting in this
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manner tliirty yarils in leng'.h, was evidently shown

Ihe pi-acticubilily of making a machine to cut a much
i^reutcr extent, as also lice fiom all the defects here

mentioned.

The next trial of the machine was discouraging to

those that could make no allowance for the slenderness

of the bottom frame, which ought to have been thrice

the strength that it was made of.

The piece of ground that the second trial was made
on, was much more uneven than we were aware of;

for the unroltcn rushy sward was found to be nearly as

the plough had lett it, the horse having only moved
forward lor a sliort way, when the roller wheels sunk

into a deep unobserved hollow, and the exertions of the

horse made the bottom part of the frame bend so much
up, as caused the cutters to act against the cover plate

with such force, that one of the cuiteis cut an inch and

a quarter into it, anoiher at the same time three-fourths

of an inch, and a third nearly half an inch, which was

a sufficient proof of the power of the machine, but, at

the same time more than a sufficient proof of the weak-

ness of the bottom frame part.

Several private trials were afterwai'ds made with the

machine, but it is unnecessary to give any other report

of them, than that the great defect in the strength of the

bottom frame part was manifest in them all.

2. Mr. Gladstone's Imfirovtd Reaping Machine.

In our article on Agriculture, we have given a full

description, accompanied by a drawing, of the first

reaping machine, invented and constiucted by Mr.

Gladstone, an ingenious millwright at Castle Douglass.

In putting that machine, however, to actual trial, Mr.

Gladstone found, that as the teeth for gathering the

corn were on the upper side of the cutter, they never

could get quit of the cut corn. The machine cut a

yard's length with great perfection, but the corn after

this stuck in the teeth, so that the growing corn was

shoved forward, and the cutter went over the top of it.

He was therefore led to remedy this evil, by the con-

struction which we shall proceed to describe.

This reaping machine is wrought by one horse, and

is represented in Plate CCCCLXXIX. Fig. 13. is a

\iew from the side of the machine farthest from the

growing corn. A represents the shafts for the horse

like those of a common cart, B a diagonal piece of wood

as shown at B in Fig. 19, for the purpose of strengthen-

ing the frame. G is the wheel carrying the one side

of the machine, and giving motion to the gatherer, by

means of a pinion working into a wheel fixed on the

'atherer at H on Fig. 19, at M in Fig. 18. K is a block of

wood or bolster for supporting the axle of the wheel G,

ami LLLL is the gatherer moving round the common cen-

lie N, and having the form of a cylinder of thin boards

with teeth starting out from holes at the side where the

corn is cut, and put back again within the cylinder as

at Fig. 15. P is a small wheel carrying the principal

part of the machine, with segments of cast-iron on it

iicting on the opinion on the socket of the cutter, as at

Fig. 14. Q represents teeth of wood for gathering up

the straggled corn, and holding it for preparing it or the

cutter, as at Fig. 19. Fig. 14. is a view of the cutter by

itself, having a socket of cast-iron, with a pinion upon

the socket about two inches in diameter, to take into the

upright bar, Fig. 17, which is the centre bar, and is acted

upon by the wheel P, whose motion is obtained from the

surface of the ground and the weight of the machine.

The cutter has four iron arms screwd into the last

socket at the top, and bent as at RR, on purpose to al-

low the teeth ot the gatherer to pass when thrown in

by the circular pin of wood, as at Fig. 19, and the cut-

ters are in six pieces and bolted to a bar of iron at SS,

to which the arms are bolted likewise. Fig. 1.5. is a

view of the gatherer by itself, only the circular bars to

put out and in the teeth of the gatherer, as the gatherer

comes round. As the teeth and cross on the top arc

all fixed on one piece, when the gatherer comes round

the end of the cross at T will strike the circular bar V,
and by that means send out the teeth to catch the corn

at W, and the other pieces of circular wood at X will

send in the teeth to the straight of the cylinder, and

thus drop the corn without scattering any of it. This

gatherer is made of two slender wooden rings, and is co-

vered on the outside with thin boards, with a socket of

Cast or malleable iron to turn on the bar V. The cutter

and gatherer are both fixed on the same bar. Fig. 16.

is a view of the teeth of the gatherer by itself. Fig. 17.

is a view of the centre bar, the top part of which is

square fitted into the fran.e, a plate of iron being on

the under, and another on the upper side, the middle

being round turned and smooth for the cutter and ga-

therer acting upon the bottom part square like the top,

only the square is taken from the round, so that the

sockets may go on. On the bottom square is fitted a

piece of iron, either cast or malleable. The cast iron is

no doubt cheaper ; but malleable iron is better. Its

use is to fix the teeth for gathering the corn, and like-

wise for the centre of the centre wheel for carrying

the machine, as at P in both Fig. 18, and 19. Fig. 18. is

a view of the machine behind, showing how the cutter

and gatherer pass one anoiher, and how the teeth are

fixed that gather up the loose corn. Fig. 19. is a view

from the top of the machine, showing the framing and

top of the gatherer, part of the cutiei-, and gathering-

teeth.

When the machine was thus constructed, it was sub-

jected to trial, and it was found to have no tendency to

choak, but kept itself clear, and laid down the corn with

great regularity. The teeth in the gathering cylinder

were placed rather high, so that the corn leant a good

deal from them, so as to bring the lower end of it round

first, and lay it at an angle of about forty-five degrees,

whereas it would have been better if it had been laid right

across. This could easily have been accomplished by

drawing the machine right against the corn. The sharp-

ening apparatus is not given in this machine, because

it has already been introduced into the machine de-

scribed under our article Agriculture.

Mr. Gladstone has likewise constructed a machine

for reaping beans, which has been actually used, and

which cut down in great perfection, four acres in a day,

with one man and one horse. The beans were after-

wards to be gathered into sheaves and bound up, but

we believe Mr. Gladstone afterwards made similar ma-
chines, in which the man guided the machine, and ei-

ther gathered the beans, or made the machine gather

them at the same time.

REAUMUR, Rene-Antoine Ferchault, an emi-

nent French naturalist, was born at Rochelle in 16S3.

fie was educated for the bar, but being particularly

fond of mathematics, natural history and physics, he

went to Paris in 1703, where he distinguished himself

so highly, that he was elected a member of the Acade-

my of Sciences in 1708. The memoirs of this learned

body from 1709 to 1763, containing nearly a hundred
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men.oirs on vaiious ubtful and important subjects

viiuci) by liie uulLor. The iii.pioveineiu of the luaiiu-

iactuies of 1 ranee was a consluiii ol)jfct of his latention,

aiid lie niacic uiaiiy iiiipoitanl diacoveiies respecting the

convei'bion of soft iion into steel, and the softeiiini^

of cast iron so as to make ihc cast as fine as in wrought
iron. These labours were rewarded by the Duke of

Orleans, the ret^eiit of the kinj^doni, who gave him a

pension of 12,(J00 livres, or about 500/. sieiling; but he

refused lo accept of it unless it was granted in name of

the Academy, and conlinutd lo that body afier his death.

An account of these invesiigatioiii he publibbedin 1722,

in a woik eiilitled, L''Art de Canz-crtir Ic fiT Forge vn

jlcitr, ct V.'irt (fAdoucir le Fcr Fundu. Reaumur also

introduced into France the inanufactuie of tinned plates,

and he made many experiments on the manufacture of

porcelain, which contributed greatly to the advanceinent
of that an in France.

Our author miide nunncrous experiments on the me-
thod practised in Egypt of hatching chickens by artiii-

cial heat, of which he has given an account in a work
published in 1752, in 2 vols, under the title oi VArt de

Faire Eciore, et d'Elever en Toute Saisoti des Oiseaux
Domesligues. Of the methods described in this work,
we have already given some account in our article

Hatching.
In natural history, our author is chiefly celebrated

for his entomological writings. Besides many papers

on that subject, printed among the Memoirs of the

Academy of Sciences, be published an elaborate work,
entitled Memoires fiour servir a Historie A'aturelte des

Insectes, in 6 vols. 4to; the first of which was published

at Paris in 1734, and the other five between that year and
1742. This work contained many original observations,

made with the greatest care, on the physiology ol in-

sects of all kinds. Reaumur likewise made many
curious experiments on the digestive powers of the

stomach in graminivorous and carnivorous animals,

and he established the different modes of action in those

two classes, viz. that of trituration and solution.

The name of Reaumur has been rendered popular by
his method of graduating the thermometer. He always
used spirit of wine, and placed the freezing point at 0°,

and the boiling point at 80°.

Reaumur was a man of excellent private character,

correct in his morals, and agreeable and amiable in his

manners. He died at Bcrmondiere in the INIaine, from
a hurt in his head, received from a fall in 1757, at the

age of seventy-five, leaving his MSS. and his cabinet of
natural history to the Academy of Sciences.

RECREATIONS Philosophical. See Scientific
Jifcreaticins.

RED Sea, or the Arabian Gulph. See Asia. See
also HoDEinA, Jidha, Loheia, and Mocha.
RED RIVER. This stream rises in the mountainous

prairies East of Santa Fe of New Mexico, between N.
lat. 32" and 35°

; W. long. W. C. 28° : flows in nearly
an eastern direction over 1 1 degrees of Long. 640, miles,
in a direct line, but at least 800 comparative course, to

where it turns to the S. E. and enters Louisiana, and
thence continuing the latter couise 300 miles, it joins
the Mississippi at N. Lat. 31°, 1'; W. Long. W. C.
14°, 45'.

REDRUTH, a market town of England, in the
county of Cornwall, is situated in a bleak exposure, on
the road from Launcestown lo the Land's End. It Con-
sists of one long street, occupying the declivity of an
eminence in the centre of the mining district. The

Vol. XVI.—Part I.

parish church, about half a mile fiom the town, anfl

elected in 1770, is a neat building, consisting of a nave,
with a flat ceiling, supported by pillars. There arc also
nueiiiig houses fur tlic Quakers, Anal)ai)lists, and ^\c-
lliodisis. In 1807, a large school-house was built by
bubscri|uioii ; but as the si.bscriptions have been dis-
eoniwmed, it is used by the master on his own account.
A Sunday School for 20(j boys and girls is taught gratis.
'I'his town is supported entirely by the mines in the
neighbourhood, the ))rincipal ofwhich arc the Gwennap
Mines, which lie to the south-east of Uedruih, in a part
of the country where the tin and copper lodes inteiscet
each other.

Redruth is a place of great anlir|uity, and is a cor-
ruption of Dre-Druith, or Druid's Town. About a mile
and a halfto the west of the town i* Carn-Brehhill, wiiich
is thought to have been the centre of Druidical worship
in the county. On its summit is a circular fortification,

called the Old Castle, which seems to have been once
surrounded with a strong wall. The population of the
parish in 1811 was 5903, and in 1821, 6607. Seethe
Beauties of England and JVales, vol ii.

REEDY ISLAND. A small island of New Castle
County, Delaware, in De aware River, 45 miles beiow
Philadelphia, and 15 below Wilmington.
REFLEXION. See Optics.
REFORMATION. See Ecclesiastical IIistorv.
REFRACTION. See Optics.
REFRACTION, Double. See Optics.
REFRACTIVE Powers, Table of. See Optics.
REFRANGIBILITY of Light. See Optics.
REGGIO, the Rhegion of the Greeks, and the Re-

GiUM JuLir of the Romans, is a considerable town of
Naples, and the capital of Calabria Ultra. It is situated
upon a hill on the straits of Messina, in a delightful
country, abounding in oranges, citrons, mulberries,
vines, and palm trees. The town is tolerably well built,
many of the houses being composed of the remains of
ancient buildings. It has a cathedral, eleven churches,
seven convents, and two colleges. The inhabitants
manufacture stockings, gloves, and waistcoats of thread
or silk. The silk is partly raised in the vicinity, from
the silk worm, and a substance like it is procured from
the shell-fish called the Pinna marina. Wax, oil, and
fruit, are exported from the place. Population about
17,000. East long. 16° 53', North lat. 38° 6'.

REGIMEN. See Aliments.
REID, Thomas, D.D. a celebrated Scotch nietapiiy-

sician, was born at Strachan, in the county of Kincar-
dine, in April 1710. His father, Lewis Reid, was minis-
ter of that parish ; and his mother, who was the daughter
of Mr. Gregory of Kinnairdie, in Banffshire, was the
sister of David, James, and Charles Gregory, who were
at the same time professors at Oxford, Edinburgh, and
St. Andrews. After receiving the elements of education
at the parish school of Kincardine, he was sent to a
classical school in Aberdeen, and, at the age of thirteen,

he was entered a student of Marischal College.

After studying theology, and taking his degree of
master of arts, he was appointed to the office of librarian

to the college, and in that situation he formed an inti-

mate acquaintance with Mr. John Stewart, afterwards
Professor of Mathematics in Marischal College. In the
year 1736, Mr. Reid resigned the office of librarian, and
accompanied Mr. Stewart in a tour through England,
during which they visited London, Oxford, and Cam-
bridge, and became acquainted with many gentlemen
of the first distinction in literature and science. In the
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metropolis, his connexion with Dr. David Gregory ob-

tained h m easy access to the house of Martin Folks,

the President of the Royal Society, where he met with

many eminent individuals. At Cambridge he became

acquainted with Dr. Benlley, and he had frequent com-

munications with Saunderson, the blind Mathematician.

Our author had scarcely returned from this interesting

tour, when the King's College of Aberdeen presented

him, in 1737, to the church of New Machar. His or-

dination to this charge, however, was attended with very

unpleasant circumstances. On account of the hostility

which then prevailed against the law of patronage, his

adniission met witli the most violent opposition, and he

was even personally exposed to danger. These irritat-

ed ftelings were soon subdued. His exemplary dis-

charge of the duties of a Christian pastor, his active

henevolcnce, and his forbearing and conciliatory tem-

per, suboued the temporary prejudices of his people,

and united him to his parish by those ties which it is

painful to see so often severed. This mutual attachment

beuveen hnu and his parishioners was greatly strength-

ened by his marriage, in 1740, to his cousin Elizabeth,

(daughter of Dr. George Rcid, physician in London,)

whose kindness and active charity to the sick and the

poor were long held in affectionate remembrance.

Although Mr. Reid had during his philosophical and

theological studies at the university, begun that train of

metaphysical inquiries in which he afterwards acquired

such distinguished eminence, yet it was in the peaceful

seclusion ot a clerical life that he found leisure to devote

to these abstract pursuits the whole vigour of his facul-

ties. The recreations of gardening and of botany

seemed to relieve his mind from the intensity of its

application, and it was by a judicious combination of

deep study with superficial amusements, that he was

able to pursue, without interruption, those trains of

abstract thought which were necessary in studying the

laws of external perception, and those principles which

coiistiiute the basis of human knowledge.

In the year 1748, Mr. Reid published, in the Philoso-

phical Transactions of that year, his Essay on Quantity,

occasioned by reading a Treatise, in ivhicli sim/ile and

com/iound ratios are afifitied to virtue and merit. The
treatise here referred to was Dr. Hutcheson's Enquiry

into the Origin of our Ideas of Beauty and Virtue. Dr.

Reid's essay met with general admiration, and deserves

to be perused by those who are disposed to employ
mathematics in inquiries which afford no data for their

application.

.The reputation which Mr. Reid acquired by this es-

say, and the high attainments which his friends knew
he had made in ethical inquiries, induced the profes-

sors of King's College, Aberdeen, to appoint him to the

chair of moral philosophy, which had become vacant in

1752. The plan of his course comprehended mathe-
matics, physics, logic and ethics; and for tracing these

various branches of knowledge, no man was better quali-

fied than Mr. Reid.

Mr. Hume's Treatise on Human JVature, which ap-

peared in 1739, had attracted the particular notice of

Mr. Reid. From a superficial view of the subject, he
was disposed at first to admit the principles of Mr.
Hume's reasoning ; but when a more minute inquiry

had displayed to him the consequences of these views,

he was led to suspect their accuracy, and ultimately to

renounce them as unfounded. In this way our author
was led to compose .4n Inquiry into the Human Mind
on the principles of common sense. The object of this

work, which appeared in 1764, was to refute the opi-

nions of Locke and Hartly respecting the connexion

which they supposed to exist between the phenomena,
powers, and operations of the mind, and to found human
knowledge on a system of instinctive principles. The
opinion which was entertained of this woik was in

the highest degree favourable, and even among those

who were most inclined to dissent from its canons. His
fellow professors favoured him, on the occasion, with

the degree of doctor in divinity, and he was invited by
the professors of the university of Glasgow to fill the

vacant chair of moral philosophy. Mr. Hume, to

whom the Ii.quiry was sent, appears to have entertained,

or rather to have expressed, different opinions of its

merit. In a letter to the Rev. Dr. Hugh Blair, not

written with his usual good taste, he remarks, '• I wish
that the parsons would confine themselves to their

old occupation of worrying one another, and leave

pliilosophers to argue with temper, moderation, and
good manners." Whereas, in a letter to Dr Reid him-
self, he observes, " By Di. Blair's means I have been
favoured with the peiusal of your performance, which
1 have read with great pleasure and attention. It is

certainly very rare that a piece so deeply philosophical

is wrote with so much spirit, and affords so much en-

tertainment to the reader; though I must still regret

the disadvantages under vvliich I read it, as I never
had the whole performance at once before me, and
could not be able fully to compare one part with
another. To this reason chiefly I ascribe some obscu-
rities which, in spite of your short analysis or abstract,

still seem to hang over your system. For I must do you
the justice to own, that when I enter into your ideas,

no man appears to express himself with greater perspi-

cuity than you do ; a talent which, above all otiiers, is

requisite in that species of literature which you have
cultivated. As I was desirous to be of some use to

you, 1 kept a watchtul eye all along over'your style ; but
il is really so correct, and so good English, that I found
not any thing worth the remarking. 'J'herc is only one
passage in this chapter where you make use of the

phrase hinder to do, instead of hinderfrom doing, which
IS the English one ; but I could not find the passage
when I sought for it. You may judge how unexcep-
tionable the whole appeared to me, when I could re-

mark so small a blemish."
The invitation which our author received from Glas-

gow was too flattering to be refused. Though much
attached to his colleagues in Aberdeen, yet the prospect

of enjoying the society of Black, Simson, Leechman, the

two Wilsons, and Millar, and other advantages which
a chair in that university presented, induced him to

accept of the appointment.

In the year 1773, Dr. Reid published, in the third

volume of Lord Karnes' Sketches of the History of Man,
in the form of an appendix, "A Brief .\ccount of Aris-

totle's Logic, with Remarks by Dr. Reid," which has

been deemed, by very competent judges, an admirable

and perspicuous analysis of the Aristotelian philosophy.
" In attempting," he himself remarks, " to give some
account of the analytics and of the topics of Aristotle,

ingenuity (ingenuousness) obliges me to confess, that

though I have often proposed to read the whole with

care, and to understand what is intelligible, yet my
courage and patience always failed before I had done.

Why should I throw away so much time and painful

attention upon a thing of so little use ? If I had lived

in those ages when a knowledge of Aristotle's Organon
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entitled a man to the highest rank in philosophy, am-
bition might have induced mc to employ upon it some

years of painful study, and less I conceive would not be

sufficient. Such reflections as these always got the bet-

ter of my resolution when the ardour first began to cool.

All I can say is, that I have read some part of the dif-

ferent books with care, some slightly, and some per-

haps not at all. I have glanced over the whole often ;

and when any thing attracted my attention I have dip-

ped into it till my appetite was satisfied."

The approach of age and of its attendant infirmities,

induced Dr. Reid to withdraw from the duties of a public

lecturer in the year 1781, when he had passed his seven-

tieth year. He was the more mclined to take this step,

as he had only a few years to count upon for completing

his great work on the Human Mind, in which he had

made considerable progress. He accordingly devoted

all his time to this task, and, in 1785, he was enabled to

publish his Essays on tkr Intetieciual Potvem of Man,
which were followed in 1788, with his Essays on the

Aciivi: f'jiverfi uj Man.
Having thus been permitted to complete his great

work, our author now devoted a greater portion of his

time to general science. He took a deep interest in

the discoveries of modern chemistry, to which the la-

bours of his friend and colleague Dr. Black had so es-

sentially contributed ; and he even diligently studied

the new nomenclature of Lavoisier, and the new the-

ories on which it was founded. Several short essays,

on subjects which had interested him, he read from
time to time to a philosophical society at Glasgow, ot

which he was a member ; and the last of these w hich was
written in his 86th year, was communicated to the so-

ciety only a shoit time before his death.

In the summer of 1796, he spent some weeks with

his friends in Edinburgh ; but about the end of Sep-

tember, soon after his return to Glasgow, he experien-

ced a sharp attack of a violent disease, which aggravat-

ed liy repeated strokes of palsy, put an end to his long

and venerable life on the 7lh October, in the b7th year

of his age
Along with a sound and vigorous mind, nature had

conferied on Dr. Reid a stiong and healthy constitution,

anil a powerful and muscular frame Temperance and

regulai exeicise protected him against the disorders in-

cident to a sedentjry life, and the serenity of his temper

conspired with these bodily qualities to prolong his life

beyond the ordinary limits.

In his moral character. Dr. Reid was inflexibly up-

right, deeply attached to truth, and possessed of a tho-

rough master) over his passions. In his disposition he

was peculiarly gentle and modest; and he had acquired

that true humility which prolound knowledge and Chris-

tian hope never fail to impress on our nature.

As a lecturer Dr. Reid was in no respect distinguished

by any attractions either of elocution or of manner. The
simplicity and perspicuity of his style corresponded

•with the dignity and gravity of his demeanour; and in

his latter days, the proper respect with which his lec-

tures were always listened to, rose to that high venera

tion which is ever paid to old age, when clothed with

the attributes of wisdom and of virtue.

The philosophy of Dr Reid, though it still flourishes

in Scotland, has nevei yet made its vvay into the sister

kingdom ; and the two counirics are as much divided

in their metaphysical (aith as ihey formerly were in

questions ol national policy. The peculiar doctrines

of Dr. Ried have, with some exceptions, been maintain-
ed by his friend and biographer, Mr. Dugald Stewart,
M'ho has illustrated them with his usual ingenuity and
eloquence.

For farther information respecting the life and writ-
ings of Dr. Reid, we must refer our readers to Mr.
Stewart's interesting account of his life and writings.

In our articles Logic, Metaphysics, and Moral
Philosophy, our readers will find much information
res()ecting the philosophy of Dr. Reid.
REIKIAVIK. See Iceland, and the works quoted

under that article

RELIGION. See Christianity, Metaphysics,
Moral Phylosophy, and Theology.
REMBRANDT, Van Ryn, a celebrated Dutch pain-

ter, was born at a village near Leydeu, in the year 1605,
His real name was Gerretzs; but he took the name of
Ryan from a village on the Rhine, in which he resided
in early life.

Rembrandt received his first instructions in painting

from Zwanenburg, and afterwards studied under Peter
Lastman and Jacob Pinas, from the last of whom he is

thought to have derived his passion for powerful con-
trasts of lights and shadows.

The talents of Rembrandt were first noticed by a
connoisseur at the Hague, to whom he had brought ^
picture for sale. Convinced of the merit of the picture,

he gave him a hundred florins for it, and treated him
with much kindness. This incident immediately ex-
tended his reputation, and he soon found himself in the

possession of full employment. The pupils whom he
received into his school, paid him a hundred florins a
year ; and he often sold as originals, their copies of his

pictures, after having given them a few touches of his

own pencil. In this way, and by the sale of his etchings,

which he executed with great facility, he accumulated
considerable wealth ; and he is said, after his removal to

Amsterdam, to have been in the receipt of at least 2500
florins annually.

The execution of his picture of the Woman Taken
in Adultery, in the collection made by Mr. Angerstein,
is characterized by great minuteness and patience of
touch; but he afterwards used his pencil with more
freedom, and even used the stick, the pallet, the knife,

or his finger, to produce effects, which ihough unable to

bearaneai' examination, were every way ad/nirable at the

proper distance.

Rembiundt was distinguished by many singularities,

and latterly by a great degree of avarice, whicn he dis-

played in ways by no means creditable

When he was one day painting a whole family in a

single picture, he received notice of the death of his

monkey ; affected by the loss of that animal, he forgot

his customers, and painted the monkey along with them
oil the same canvass. He is said to have tried various

schemes for obtaining a high price for his etchings.

Sometimes he made his son sell them, as if he had stolen

them from his father. At other times he exposed them
to sale, and went in disguise to bid for them. Sometimes
he threw off and sold unfinished proofs, and when they

were afiei wards finished, they appeared as fresh plates ;

and sometimes he created a temporary demand for them,

by announcing his intention of leaving Holland. His
scholars, to whom his love of money was well known,

once painted some pieces of money on cards, which
tempted Rembrandt to take them up.

Among his scholars, Bohl and Eckhoud seem to
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have approached nearer than any other to the delicacy

of his finished works.

The pictures of Rembrandt are in great request, and

always bring high prices. Me died in die year 1766, in

the 68ih year of his age. See our article Painting.
RENFREW, a royal burgh of Scotland, and princi-

pal place of the county of the same name, is agreeably

situated near the mouth of the river Cart, and near the

north bank of the Frith of Clyde. The town consists

of one principal street about half a mile long, with sev-

eral smaller ones diverging from it. The houses, which

are built of stone, are extremely irregular in size, form,

and position. The chief public buildings are the church,

the town-hall, and the grammar school. A small thread

manufactoiy, and some soup and candle works on a

limited scale, are the chief objects of industry. About
200 looms are employed for the manufiicturers of mus-
lin in Paisley. Above 200 years ago the Clyde flowed

close to the town, but it quitted its bed ; and a canal, by

which vessels of 200 tons can reach the town in spring

tides, has been formed in the old course of the river.

The town is governed by a provost, two bailies, and «ix

teen counsellors The revenue of the town is abot 800'.

per annum, arising from the rent of hinds, customs, a

salmon fishery, and the profits of a public feiry over the

river. Renfrew unites with Glasgow, Dumbarton, and

Rutherglen, in sending a member to parliament. Ren-
frew was incorporated by a royal charter granted by

Robert II who had a palace in the vicinity. Population

aboui 1600.

RENFREWSHIRE, the name of a county in the

south west ot Scotland, is bounded on the east by the

county of Lanark, on the south by the county of Ayr,

and on all other sides by the Frith of Clyde, excepting

a small portion of about 1200 acies, which lies on the

north side of the Frith, opposite to the town of Renfrew.
It is about 31^ miles long from south east to north-

west, about 25 miles long from east to west, and its

breadth varies from 9 to nearly 14 miles. Its super-

ficial extent is about 232,| square miles English,

117,967 Scotch acres, or 148,794 English acres. It

comprehends 21 parishes, 19 of which compose the

presbytery of Paisley, and the other two belong to Glas-

gow presbytery.

Considerably more than one half of this county, com-
prehending the west and south-east portion, is hilly and
devoted to pasture. The cultivated part occupies the

north, the north-east, and the centre of the county, and
consists partly of low detached hills, and partly of a level

tract of rich loam between Paisley and the river Clyde.

The hilly part of the county varies in elevation from 500
to 600 feet. Misty Law, the highest hill in the county,

is about 1240 feet high. The hills of Balagich and
Dunware, in Eaglesham parish, are about 1000 feet

above the sea, and the insulated hill called the Craig of

Ncilston, which is covered with fine grass to its very

top, is about 820 feet high.

The soil of Rtnfrewshire is very various. In those

parts of the high grounds which are not covered with

heath or moss, a fiee light soil on a gravelly bottom is

most common. In the part formed of detached hills,

the soil is a thin earth on a gravelly or till' bottom,

and in the level distiict it is a deep rich dark brown
loam.

Owing to the great dcmatid in this county for the

products of the dairy, the garden, and the fold, arising

from the vicinity of large and populous towns, nearly

two-thirds of the arable land in the county is kept in

grass, and hence Renfiewshire enjoys no celebrity as an
agriculiural district. In Eastwood parish, and the Ab-
bey parish of Paisley, where small rising hills prevail,

the farmers keep half of the ground in grass. In

the parish of Mearn they make large quantities of

butter from cows of the Ayrshire breed, twelve of
which give daily in*the summer months about sixty

English gallons of milk. In Kilmalcolm pariah, where
the rotation of crop is three years of oats and six years

of pasturage, the enclosures are generslly of stone, and
four feet high.

'I'he size of farms of arable land varies generally from
70 to 100 acres. The average rent in 1811 has been
slated at I7v , varying from 3». to 5/. The leases are

commonly of 19 years endurance.

The principal streams in Renfrewshire are the White
Cart, the Black Cart, the Gryfe, and the Levern, all of

which unite their waters, and fall into the Clyde below
Inchinan bridge. The White Cart rises in the moors
of cast Kilbridge in Lanarkshire, atid after entering

Renfrewshire from the south, flows in a direction from
south-east to north-west, passing the town of Paisley,

and flowing to the north till it receives the united

streams of the Bla^k Cart and the Gryfe. By the help
of a short cut a little above Inchinan, it has been ren-

dered navigHble for small vessels from Paisley to the

Clyde. The Black Cart takes its rise in the Loch of
Castle Semple in Loch Winnoch p:irish,and descending
northward from this beautiful lake, it meets the Gryfe
at Walkinshaw, about two milesahove the confluence of
their united streams with the White Cart. The Gryfe
rises in the high ground above Largs, and flows east-

ward till it meets the Black Cart.

The principal lakes in Renfrewshire are that of Castle
Semple, already mentioned, which is upon the southern
boundary of the county, and hjs an area of about 200
acres, and Queenside Loch, in the parish of Lochwin-
noch, beside two lochs in Neilston parish, and several

smaller ones of no interest.

The minerals of Renfrewshire are of very consider-

able value. Coal, limestone and freestone, abound in

various parts of the county. There are no fewer than
twelve coal works in actual operation. The most exten-

sive of these are at Quarreltown, near the centre of the

county of Polmadie on its north east boundary, and at

Hurlet and Househill to the south-east of Paisley. The
coal field at Quarreltown is of a very extraordinary

structure. It is upwards of 50 feet thick, and consists of

five di3"crent strata. From its great depth, it is wrought
in different floors, in the manner practised in great open
quarries. At one part of the field the coal has a hitch

of fifty feet, and, at another, one of thirty. Some years

ago the coal took fire, the pillars gave way, and the

ground sunk, leaving the surface in a very rugged con-

dition, but these evils have since been completely reme-
died. The Huilet coal, which belongs to Lord '. ilasgow,

is five feet three inches thick, and is said to have been
wrought for nearly two centuries.

The coal mines of Hurlet afford materials for a small

manufactury of sulphate of iron, and the most exten-

sive alum manufactory in Great Britain is carried on
at the same place.* Limestone is wrought at 'about

• See our Article Autm.
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eight different quarries ; but one of tlir most siptjular

masses ot it ocxuis at the entrance of the lomanlic

glen ol Glenniffer, three miles south of Paisley. A
niass of ii, about ten feel thick, dips to the centre,

and is wrought by driving mines under a thick mass

of super-incumbent whin-stone.

Iron-stone accompanies all the coal strata, occurring

in beds and balls; it is vciy conmion in the middle

division of the county; but is particularly abundant on

tlie shores of the Clyde-

Renfrewshire is one of the principal manufacturing

and commercial counties in Scotland ; but we have al-

ready given such a lull account of its manufactures,

its trade and its CO i merce, in our articles Greenock,
Paisley, and Port Glasgow, that we have little else

to comniunicate under the present head It has been

calculated that in 1810 about 300,000/. was the capital

employed in the buildings and machinery; that 7000
looms were occupied in weaving muslin, beside 500

driven by steam, which maiiufactutcd cotton gunti.i, to

the annual value of 125 000/ and that the cotton yarn

sold amounted to 630,000/.

The trade of Renfrewshire is greatly pi omoted by

the Frith of Clyde, and by the Forth and Clyde canal,

which connects the county with many parts of Scot-

land. The canal projected from Glasgow to Ardros-

Sun has been carried past the town of Paisley and as

far as Johnstone, about 1 1 miles froni Glasgow. As
the grain raised in Renfrewshire is not sufficient for

its consumption, a considerable quantity is imported

from Ireland and Canada. The valuation of Renfrew-
shire is 69,172/., Is.; the real rent of land in 1795, was
only 67,000/ ; but in 1811, it had risen to 127,068/., and
that of the houses to 106,238/. About half ol the va-

lued rent belongs to entailed estates, or those belonging

to incorporations

The county of Renfrew sends one member to Par-

liament, who is elected by about 80 freeholders. Al-

though the head courts, and meetings of freeholders,

are still held at Renfrew, yet the sheriff court is held at

Paisley.

Renfrewshire contains many objects of antiquity,

some of the most important of which are in Paisley,

and have been fully described in our account of that

town. In the parish of Kilbarchan, near Castlesemple,

there is a large mass of basalt, which is supposed to

have been an altar of the Druids. It is 12 feet high

and 67 feet in ciicumfereiice, and has received the ap-

pellation of Clochotlrigstone, in Gaelic, Ci'jc/i-a Drug/i,

or Diuid's stone. It seems to have been a portion of

the basaltic rock of the adjacent hills; and there is an

elevated rock to the eastwaid on which there is a

farm house called Clobho-drig The stone rests upon
a narrow base, and may have probably rolled fiom its

piimative situation. It is surrounded at a considerable

distance with several large giey stones, supposed to

have lormed part of a Druidical circle. In the parish

of Calhcarl is the old castle of Calhcart, near which
Queen Mary stood when she saw her kingdom lost

by the unlortunate issue of the battle of Langside.

Oil the summit of the eminence upon which the battle

Was fought there is an entienchmtnt of an oval form,

called Queen .Mary's camp, though it is more likely

to have been a Roman one. On the other sirle of this

range of hills there is another castle in ruins which
belonged to the ancestors ol John Knox ; and in a

high lock not far from this is a huge aiiilicial green
moat of a square form. It is 60 fee' in length at the

base, 19 at the lop, and 21 feet high. It commands

the view of five other similar moats, and of a Roman
encampment near Paisley, at the distance of live miles.

Tliere is a rude encampment on the top of Baihill. It

occupies ihe summit of a precipice consisting of a

perpendicular rock of a ))asallic aspect which defends
it on the nonh. It is said, without any good autho-
rity, to have been an encampment of William Wallace,
who was born at Eldcislie in this county. Crook-
sione castle, a magnilicent ruin, is beautifully situated

near the banks of the C:art, aboul 3 miles S E. of Pais-

ley. It was a favourite residence of the powerful fa-

mily of Lennox, to whom it originally belonged.
Mearns castle is another ruin in the south-east part of
the county, near the vilage of Mearns. New-wark
castle has already been mentioned in our account of
Port Glasgow. In the parish of Kilmalcom are pre-

served the communion cups, of the purest silver, and
of an antique form, which John Knox used in dis-

pensing the Lord's Supper
The climate of this county, like that of all the west-

ern region of England and Scotland, is very rainy.

The quantity of rain which falls annually may be cal-

culated as varying from 25 to 35 inches. Although the

number of rainy days is much greater at Glasgow than

in Edinburgh, yet it does not appear that the quantity

of rain which falls at the former place is greater than

that which falls at the latter. The average quantity

of rain at Glasgow from 1761 to 1790 was 29.65 inches;

while the quantity at Largs in Ayrshire, on the west
coast, was 38?d inches, in the year 1809 and 1812.

The following is the state of the population of the

county at different periods:

1754
1811
1821

Males.

51,178

Females.

60,997

Inhabitants.

26,641
92,596
112,175

For farther information respecting this county, see

Greenock, Paisley, Port-Glasgow; the Beauties cf
Hcoilandf vol. iii. and Wilson's General View of the

Agriculture of Kenfr^ws/nrr.

RENI GuiDO. See Rheni.
RENNES, a city of France, and chief place of the

department of the Ille and the Vilaine, is situated on an
extended plain, at the junction of the Ille and the Vi-
laine, by the last of which it is divided iiuo two parts,

connected by bridges; the one called the Lower Town,
built on the left bank, and the other called the Upper
Town. The Upper Town, which is built on on emi-
nence, is the principal part of the city. The streets

are, with few exce|)tions, straight, broad, and regular,

and the houses v\liich are six or seven sloiies high,

are^ell built, upon a uniform plan. The chief squares
are, the Palais de Justice, the Place d'Armcs, ihe Place
de h. Grande Cohue, and the Place de la Pompe.
The most remarkable buildings are, the cathedral,

with its lolly tower; the parliament house, which is a

handsome structure ; the Hotel de Ville, in ihe Place
d'Armes; the arsen.il. and the ci-devant college of the

Jesuits. Among the literary and scientific establish-

ments of this town may bo enumerated a small univer-

sity, a society of arts and sciences, an academy, a school

of medicine, and an academy of design.

By means of the Vilaine, which is navigable to its

embouchure, the town carries on a considerable trade

in cattle, timher, corn, hemp, flax, lead, wax, butter,

8cc. Its principal manufactures are those of sailcloth,

hats, blankets, stockings, gloves, thread. £cc. The
town of Renncs is divided into four divisions, the po-
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pulation of which is about 30,000. West long. 1° 36',

North lat. 48° 7'.

RENNET. Sec Dairy.
RENNIE, John, a celebrated civil engineer, was

the youngest son of a respectable farmer at Phan-

tassie. in the parish of Preslonkirk, and county of

East Lothian, and was born there on the 7th June,

1761. He had the misfortune to lose his father at

the early age of five, but his education was carried on

at the parish school by his surviving relatives. The
peculiar talents of youiig Rennie seem to have been

called forth and fostered by his proximity to ihe work-

shop of the celebrated mechanic, Mulrew Meikle, the

inventor or improver of the thrashing machine, and in

his frequent visits to that scene of mechanism, he was

constantly occupied in using, and perhaps as often in

abusing the tools that fell in his way. As he advanced

in years, however, he began to imitate at home the

iTiodels of machinery which he had seen, and at the

carlv age of ten he made the model of a windmill,

a steam engine, and a pile engine, the last of which

is said to exhibit much practical dexterity.

In the year 1773, Rennie left the school at Preston-

kirk, in consequence of some misunderstanding with

the schoolmaster, whom he had conceived to be inca-

pable of advancing him in his studies; and he entered

into the employment of Andrew Meikle, with whom
he continued till 1775. Finding, however, that he was

still far behind in his educ.ition. he went to Dunbar to

study mathematics under Mr. Gibson, and in 1777 he

returned to work with Mr. Meikle, with considerable

addition to his former stock of knowledge.

Mr. Gibson having, about this time, been elected

Master of the Academy of Perth, recommended Ren-

nie as his successor at Dunbar; but though he taught

the school for some weeks, to oblige his friend, he

never thought of continuing it as a profession; and he

accordingly renewed his mechanical labours under Mr
Meikle, employing his leisure hours in modelling and

drawing machinery Before he had reached the a.ge

of eighteen, he htid erected two or three corn mills in

his native parish; but ihe first undertaking which he

executed on his own account was the rebuilding of the

flour mills at Invergowrie near Dundee.

By zealously prosecuting his professional labours in

summer, he was enabled to visit Edinburgh in the

winicr season, when he attended the lectures of Dr

Robinson on Natural Philosophy, anil those of Dr.

Black on Chemistry, and thus to fit himself for the pro

fession of a civil engineer, to which he seems now to

have aspired. Dr. Robinson recommended him to

Messrs. Bolton and Watt at Suho, and on his way to

that place, he examined the aqueduct bridge at Lan-
caster, the docks at Liverpool and the interesting

works on the Bridy;evvater canal. After remaining

some months at Soho, Mr. Rennie made a tour through

the monufacturing distiicts of Yorkshire, and then

settled in London
The erection of the Albion Mills in London about

this time may be considered as an epoch in the history

of the great practical establishments of Britain Mi ssrs.

Bolton and Watt, and Mr. Wyatt, who plannexl this

scheme, and were the principal proprietois of it,

had the milhvork and niachinejy execi tid and put up

under the direction of Mr. Rennie ; and Mr. Watt has

himself recorded the valuable assistance which had been
derived fiom his friend in this great work.* The fir\e

establishment of the Albion Mills, completed in 1786
or 1787-9, and which was an honour to our country,
was abused by the learned as well as by the ignorant
mob of the day, as a monopoly injurious to the pub-
lic good, wheieas it cannot be doubted that they great-
ly reduced the prices of flour while they continued at

work. The destiuction of these mills in 1791 by fire,

which was certainly the result of design ; and the loss

of all the machinery which they contained, will be
ranked among those disgraceful outrages against indi-

vidual property which have cast a stain upon our na-

tional character. " The Albion Mills," says Mr. Watt,
(' r ci!-) ''consisted of two engines, each of fifty

hoi'ses power, and twenty pairs of millstones, of which,
twelve or more pairs, with the requisite machinery for

dressing the flour and lor other purposes, were gene-
rally kept at work. In place of wooden wheels, always

subject to frequent derangement, wheels of cast-iron,

with the teeth truly formed and finished, and properly-

proportioned to the work, were here employed, and
other machinery which used to be made of wood, was

made of cast-iron in improved forms; and I believe

the work executed here may be said to form the com-
mencement of that system of millwork which has prov-

ed so useful to this countiy.

" In the construction of that millwork and machinery,

Bolton and Watt derived most valuable assistance from
that able mechanician and engineer Mi'. John Rennie,

then just entering into business, who assisted in plan-

ning them, and under whose direction they were exe-

cuted. The engines and millwok were contained

in a commodious and elegant building, designed and

executed under the direction of the late Mr. Samuel

Wyatt."t
The mechanism of the .\lbion Mills introduced Mr.

Rennie most favourably to the notice of the public;

and he soon obtained very extensive employment in

constructing numeious sugar mills for the West India

planters. Mr. Rennie was also employed to construct

the machinery of the powder mill at Tunbridge, the

fl.x mill of Wandsworth, the rolling and triturating

mills of tiie Mint in London, and the machinery of va-

rious breweries and distilleries.

In all the millwork erected by Mr. Rennie, there was

one striking impiovement which he mentioned to ihe

writer of this notice, as introduced by himself. It was

foinierly usual to place the vertical axis of tlie running

millstone in a bush, placed in the middle of the ho:iz-.>n-

tal bridgetree, which was supported only at its two ex-

tremities The effect of this was that the bridgeiree

yielded to the variations of pressure arising from the

(greater or less quantity of grain which was admitted

between the millstones, which was conceived to be an

useful effect. Mr Rennie, however, made the bridge-

tree perfectly immoveable, and thus freed the machi-

nery from that irregular play whii h sooner or later

proves fatal to every kind of mechanism.

Mr. Rennie was no less celebrated in the architectu-

ral, than he was in the mechanical branch of his profes-

sion We are not correctly acquainted with the pre-

cise share which Ml. Rennie had in the design of the

aqueduct bridt^e over the Liine at Lancaster, which

has been ascribed to him ; but the stone bridges ol Kelso,

• rtobinson's Elements of Mechanical Plulosojihv, vol. ii. p. 137. JVu/e.
_ •,, ,t,

• j-

t Mr. Watt, in the woi k jus! quoted, has engraven one of the Albion Mill engines, which was a double one, with the grinding

machinery which it put iu motion.
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Leeds, Musselburgh, Newton Stewart, Boston, and
New Galloway, testify siifiiciently his judj^inent and
taste in the art of bridge building. The first of these

bridges, which was completed between 1799 and I.V03,

is thrown over the Tweed, immediately below its junc-

tion with the Tiviot, and consists of a level roadway
resting on five elliptical arches, each of which has a

span of seventy-three feet, and a rise of twenty-one

feet. Its character is peculiarly suited to the fine

scenery which surrounds it, and it is perhaps one of the

most beautiful specimens of the art which is to be seen.

The writer of this article, when he first had the pleasure

of being introduced to Mr. Rennie, stated to him this

high opinion of the superiority of Kelso bridge, without

being aware that it had been designed by himself. Mr.
Rennie was highly gratified by this honest testimony to

his talents, and the more so, as he considered the de-

sign of Kelso bridge as one of the very best which he
ever made.
We may here mention an anecdote respecting the

bridge of Musselburgh, with which Mr. Rennie him-
self was much entertained. When he was taking that

work off the hands of the contractor, one of the magis-
trates who was present took an opportunity of asking

a countryman who was passing at the time with his

cart, how he liked the new bridge. " Brig," replied

the man, "it's nae Ijrig ava ; ye neither ken whan ye

gang on't or whan ye come aff't." The old bridge has

a very precipitous roadway, and being in this and in

other respects the very counterpart of the new one, the

homely opinion given above nuy be considered as one
of the highest compliments that could have been paid

to the engineer.

Mr. Rennie's celebrity as a bridge btiilder, however,
must always be attached to the Waterloo bridge over
the Thames, one of the grandest monuments of archi-

tectural skill, and of British enterprise. This stupen-

dous work, completed in 1817, has not altered more
than five inr hes from a straight lire on any one part of it.*

One of the best designs of Mr. Rennie was that of a

stone bridge over the TJiames,on the site of the present

London bridge. It was selected by the committee as

the best of at least thirty plans, and is to be executed in

Aberdeen granite, of five arches, the middle one of
which is to have a span of 150 feet.

The principal iron bridges designed and constructed

by Mr Rennie, are a small one over the Withiim at lios-

ton, which has been engraven in our article Bridge, and
Plate XCIV.; and the great one at Souihwark.f which,
notwithstanding the vaiious prophecies against its sta-

bility, has stood unaffected by the summer's heat or the

winter's cold. Mr Rennie likewise designed another
of three arches, of ninety, eighty, and seventy feet span,

for the river Goomly at Lucknow, but the Nabob of
Oude would not allow it to be erected, afler it w-as sent

out by the East India Company.
In those public works, which come more immediate-

ly under the profession ol a civil engineer, Mr. Rennie
had still more experience, and has been equally success-
ful.

Among the canals, the execution of which he person-
ally superintended, have been enumerated the Lancas-
ter canal, that at Aberdeen, the Grand Western, the

Kennet and Avon, the Portsmouth, the Birmingham,
and the Worcester,^ &c. Sec.

Besides the West India docks already described in
our account of the Metropolis, (sec the article Lonhon,
Mr. Rennie is said to have planned the docks at Hull,
Greenock, Lcith, Liverpool, and Dublin; together with
the harbour of Berwick, Dunlcary, Holyhead, Howth,
Newhaven, Queensl'erry, Sec. In addition to these na-
val works, he planned various important in)provemcnts
on his Majesty's dock-yards at Portsmouth, Plymouth,
Chatham, and Sheerncss, and the new naval arsenal at
Pembroke was constructed from his designs. He made
a design also of a new naval arsenal at North-fleet on
the Thames, but the sum of eight millions was consider-
ed by government as too great a sum to be expended
on the undertaking.
The greatest of all Mr. Rennie's naval works, how-

ever, is undoubtedly the Breakwater at Plymouth, of
which we have already given a very full descrip-
tion §

In concluding this list of Mr. Rennie's labours,
which has necessarily become a meagre one, in conse-
quence of our having given accounts of them ni other
parts of oui- work, we must not admit his drainage of
that tract of marsh lands on the river Trent, Withani,
New Welland, he. and his plan for draining the Bed-
ford level, which has been partly carried into execu-
tion.

These various public concerns are said, by one of
Mr. Rennie's biographers, to have cost little less than
filty millions sterling, nearly twenty millions of which
were spent under his own superintendence.

Although Mr. Rennie was a man of robust figure,
and of corresponding strength of constitution, yet,
duiing some of the last years of his life, he had been
affiicied with an inflammation of the liver. The dis-
ease, however, began to assume a more serious form,
and finally cut him off, on the 16th of October, 1821,
in the 60lh year of his age. His remains were interred
in St Pauls, near those of Sir Christopher Wren, and a
plain granite slab, with a suitable inscription, was laid
upon his tomb.

Mr. Rennie, who married in 1789, and survived his
wife, left behind him six children The eldest of these
Mr. George Rennie, has already exhibited very great ta-

lents in his father's profession, and the^second son, John,
promises to sustain the reputation of the family.

Mr. Rennie may be justly considered as the first of
that school of /iruc-ica/ engineers which has been es-
tablished in Great Britain. No mistake can be greater
than to suppose, (as has been generally stated,) that Mr.
Rennie was a profound mathematician, or a natural
philosopher. Had he been either, he would never
have executed those gre.it works which have given re-
nown to his own name, and to that of his countrv.
When we consider the vast supeiiorily of the French
engineers to our own, in tliroriinul actjuUeiiutits, and
their inferiority toouis in practical !;nowledge of every
kind, we cannot avoid drawing the conclu?ion, that it

is from experience alone that those resources of skill

and judgement are to be derived which have given
preeminence to all the -^ orks of British engineers. The
expeiicnce of foreign countries has shown, that a mere

* An accuunt of this bridge has been given in our article Londo.v.
j" See our article London.

t Mr. Uennie's biographer, whom we have followed in this enumeration, has added the Brechin carta!, but no such canal exist-:.
^ See our article Pltmootb Bbiakwateb. "
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knowledge of pure inathemalics is more easily acquired

than thai of any branch of science, or of nscfiil know-

ledge ; and consequently, the possession of it indicates

no tiilcnt, cind no genius of any kind. 1 hose, therefore,

who liave been Ci.rly ii.iti.itcd inio its ubstractions, ex-

perience great difuculty in aliandoiiing the results of

theory, and in throwing themselves entirely upon the

resources of experiment and observation ; while those

who have founded their professional aequirements upon

the great practiced truths, which are often collected

from the experience of ages, h;ivc fiequently rejected

llie aid of theory, even in those cases where its assist-

ance might have been advantageoubly accepted. Like

all extremes, these two arc to be carefully avoided ;

hut that cxtrcn;e is to be cspcci.dly guarded against,

which would lead us to renounce those opinions ot tl-.e

value of practical science, which, without naming any

living examples, are founded on the history of the lives

and l.ibours of Bolton, and \Vatt, and Rennie.

Although Mr. Rennie did not devoie himself to the

acquisition (f theoretical knowledge, excepting to that

gencial extent \\ hich is required by every well-informed

engineer, yet he was fond of those investigations of a

mixed character, where the results of experiment were

combined by maihenuiticai rules, and a train of inquiry

directed and modified by the lights of theory. The wri-

ter of this article cannot forget the pleasure which he

one day afibrded to Mr. Rennie, by giving him a mi-

nute account of the beautiful results obtained by Cou_

lomb, respecting the resistance of fluids by his fine ap

plication of the principles of Torsion

Rennie has been compared with Smeaton as an en-

gineer; but the parallel is, in our opinion, not a cor-

rect one. Smeaton possessed much more theoretical

knowledge than Rennie, and Rennie surpassed Smea-

ton in his practical resources The latter was more of

a man of science ; and, if he was less of a practical en-

gineer, we may ascribe it, in some degree, to his having

flourished at an earlier period of the arts, and at a lime

•when the military and naval resotirces of our country

were not called forth for its defence, and when British

capital, and British enterprise, had not dared to embark

themselves in works of national magnitude and inte-

rest.

If we could venture, at such an early period after

]Mr. Rennie's death, when the adage of D<f mortuis

nil 7iisi bonuin is in full force, to give an opinion upon his

works, we should be disposed to say, that they are

sometimes charncterized by a massiveness, and, conse-

quently, by an expense which way not have been abso-

lutely necessary under all the circumstances of their

erection. The perfection of civil engineering must al-

ways be held to consist in the production of a work with

the least expense of labour and materials. In looking

forward to the ravages of time and of accident, there

is of course no point at which we can set limits to our

caution. The engineer may, with more propriety,

strengthen his bridge or his aqueduct against some fu-

ture assault of hostile cannon, than defend them against

floods that never flowed, against pressures that never

pressed, or against winds that never blew. In contem-

plating the firmness of fresh granite, or the foughiiess

of newly forged iron, we are apt to forget that time

corrodes and disintegrates both ; and that diseases to

which even their obdurate nature is subject, some-

limee unite their strength to that of the great de-

stroyer. If these observations have any force in regard
to works whose expcn'^e is defrayed out of the public
treasury, their applicutiun must be still more pointed
to those of a commercial characler. which have been
undcruk?n by individu<ds as an investment of their
rapiial. Heic the economy of consirucuon (uight to
be the principal object of the engineer, and a regdrd for

his own repuiatioH, and even m-ny public coiisidc-
rations, ought to be kept in due subordination to th.it

leading object.

Had it been our fortune to be a well-employed
engineer, we would have chcei fully 'vitnessed the fai-

lure of some favouriie erections, provided we could,
at some distant period, be indulged with the sight of
the remainder balanced in skilful equilibrium, and ex-
hibiiing their airy stability to the wonder and admiration
of succeeding ages.
The caution of those engineers (afliong whom Mr.

Rennie cannot be placed) who habitually shelter their

scientific character under a mass ofsione and iron, muy
be compared to the prudery of some men of science,

who are exceedingly timorous of error, and v.ho spend
their lives in polishing and working up some slender,

or perhaps considerable discovery. The bold and skil-

ful engineer, on the contrary, resembles those adven-
turous spirits who pant only after triumphs, and forget

the slips they may have committed in securing them.
The failures of the one, and the errors of the other
genius, are no doubt emblazoned for a while by contem-
porary or local malignity ; but time refuses to collect

the chaff which the breath of envy has raised, and pos-

terity takes cognizance only of those labours of genius
which never die.

We have been led into these remarks solely with the

view of explaining the grounds of the criticism which,
with much hesitation, we have made on the character of

some of Mr. Rennie's undertakings; but this criticism,

even if it is a correct one, cannot be supposed to affect

our opinion of his pre-eminent merits as a civil engi-

neer.

We are not aware that Mr. Rennie is the author of

any memoir in the transactions of our learned socie-

ties.

An excellent bust of Mr. Rennie was executed in his

lifetime, by our great artist Chantry, and a good medal-

lion by Bain has been copied from it. Tbe late Sir Henry
Raeburn also painted two excellent portraits of him.

Mr. Rennie had a fine commanding figure, and was of

a robust make, and greatly above the middle size. His

features were strong and large, and his expression mild

and agreeable.

Various biographical sketches of Mr. Rennie have

appeared in our periodical works, and an eulogy upon
him was written soon after his death by M. Charles

Dupin.

RENT. See Political Economy, in this volume.

REHEATING Circle. See Circle.

REPEATING Clocks and Watches. See Horo-
logy.

REPTILES. See Herpetology, and Ophiology.
REPUBLIC. See Government.
RESERVOIR. See Navigation, Inland.

RESINS. See Gums, and Chemistry.
RESISTANCE of Fluids. See Hydrodynamics,

and Pneumatics.
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RESPIRATIOK. Sec Physiology.

RETFORD, or Rf.dkoud, East, a borouRli and mar-

ket town of Eiislaiul, in the county of Nottingham.

It is agreeably situated on the eastern bank of the

liver Idle, the village of West Rttlbrd being situated

on the opposite bank, and connected with East Ret-

ford by a handsome modem bridge. The town con-

sists of an open square, surrounded with good and re-

gularly built houses. The parish thurcli, called the

Corporation Church, dedicated to St. Swilhin, is a

small but neat edifice, in the English style of architec-

ture, with a handsome square tower, though greatly

ornamented in the interior with recent improvements.

The town-hall, occupying a great portion of the market

place, is a neat and con^modious building, the sham-

Isles being placed beneath the principal room. The
other buildings and establishnienls are Sloswick Hos-

pital, built by the corporation in 1S06; a free school,

endowed by Edward VI.; and an almshouse for twelve

poor women. The chief manufactures are those of

sailclulh, hats, candle-wicks, and paper. The town

derives much advantage from the Chesterfield canal from
the Trent.

East Retford sends a member to parliament, who is

chosen by 112 voters. The town is managed by two
bailies, twelve aldermen, and two chamberlains, a town-

clerk, and two serjents.

The village of West Retford has a neat church, with

a spire on a square tower, and some ancient monu-
ments. The village is thriving, and has an hospital

for sixteen poor persons, founded by Dr. Donel in 1665.

See Throsby's edition of Thornton's History of J\~otting-

han;sIiire,\o\. iii. ; and Beauties of Eni^land and Wales.,

vol. xii. p. 293.

RETINA. See Anatomy and Optics.
RETZ, Cabdi.naL) born in 1614, and died in 1679.

See Fkance.
REVEL, or Kolyvax, a sea-port town of Russia,

and the capital of Esthonia, is situated on the Baltic,

on a small bay in the Gulf of Finland. The town is

divided into three parts. The streets are in some places

regular, and in others the reverse, and very narrow, and
the houses are generally built of brick. Revel contains

thirteen churches, six of which belong to the Russian
Church, and the rest to tlie Lutherans. The other
buildings and establishments are a military academy,
an arsenal, a public library, with schools, hospitals, and
almshouses. The town is surrounded with high walls,

which are strengthened by bastions and a deep ditch.

It is also fortified by a casile, placed upon a rock, and
adorned with several towers.

The harbour, which is large and spacious, usually ac-

commodates a part of the Russian fleet. It is secure
against all winds, and protected by some fortified

islands at its mouth From 100 to 120 vessels enter it

every year. The principal exports from Revel are tim-
ber, corn, and hemp; and it imports sugar, coffee, bay
sail, and articles of IJrilish Manufacture. The follow-

ing were the value of tht exports and imports, from
1780 to 1795 :

—
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able to execute the numerous orders which he received.

His historical pictures were in particular request, and it

is fortunate for the art that he had leisure to execute so

many of this description.

The Literary Club, established in 1764, and compre-
hending the leading men of genius af that time, was or-

ganized principally by Reynolds. His literary habits

were thus strengthened by his constant association wiih
professional authors, and from his connexion with Dr.
Johnson, he was led to compose three essays to the Idler,

viz. No. 76, on False Criticisms in Painting; No. 79, on
the Grand Style of Painting ; and No. 82, on the True
Idea of Beauty.

The Royal Academy of Painting, Sculpture, and
Architecture, having been established in 1768, Mr.
Reynolds was appointed its first president, and, to add to

the dignity of the institution, as well as to mark the royal

opinion of Mr. Reynolds's merits, the king conferred

upon him the honour of knighthood. At the opening
of the academy, on the 2d of January 1769, Sir Joshua
delivered his first discourse, which was universally ad-

mired, and at the distribution of the prizes which took

place in each succeeding year, he delivered to the stu-

dents a discourse on some branch of the art.

During the summer of 1781, Sir Joshua made a tour

through Holland and the Netherlands, in order to ex-

amine the celebrated works of the Dutch and Flemish
artists. Here he studied with a critical eye the paint-

ings in the churches and collections in Amsterdam,
Antwerp, Brussels, Ghent, and Dusseldorf, and he has

preserved his opinions of these pictures in an account
of his journey which was published after his death, and
which terminates with a masterly drawn character of
Rubens.

In 1783, when the Emperor Joseph exposed to sale

the pictures belonging to several of the monastries and

religious houses in Flanders, Sir Joshua again visited

that country, and he expended above 1000/. on the

purchase of some of the most interesting. He is said

to have observed upon his return, that his own pictures,

when compared with those he had purchased, wanted
force and brilliancy.

On the death of Allan Ramsay, in 1784, Sir Joshua
was made principal painter in ordinary to his majesty, a

situation which he held till the time of his death.

Hitherto our author had enjoyed equal health, with

the exception of a slight paralytic stroke which he ex-

perienced in 1782, and which left behind it no disagree-

able effects. In July 1789, however, when Lady Beau-
champ was sitting for her portrait, he was unable to

proceed with the picture from his loss of sight, and,

notwithstanding the exertions of his medical attend-

ants, he became in a few months blind in his left eye.

Having been so deaf as to be obliged to use an ear-

trumpet ever since his return from Italy, he began to

be alarmed lest he should be afflicted with the two
greatest calamities to which the human frame is subject,

the loss of hearing and the loss of sight. He therefore

resolved to save his remaining eye by giving up his

labours as an artist, and though he was thus made de-

pendent on a new set of habits, he retained his spirits

and partook of the conversation of his friendswith liis

usual cheerfulness. This stale of enjoyment, however,

did not long continue. Some discussion which about

this time took place in the academy disturbed his tran-

quillity and added to the infirmities of his decaying

^ame. In 1790, when the professorship of perspective

had become vacant, Sir Joshua was extremely desirous

of having it filled by Joseph Bonomi, a celebrated Ita-

lian architect, Bonomi, however, was only an associate

of the academy, so that it became necessary to elect
him an academician. Mr. Gilpin was the other candi-
date on this occasion. When the ballot took place the
votes were equally divided, and Sir Joshua gave his cast-
ing vote m favour of his friend. On a subsequent occa-
sion when an academic seat was vacant, Sir Joshua ex-
erted all his influence to procure it for Bonomi ; but
when he found that he was outvoted by two to one, he
left the chair with great dissatisfaction, and resigned next
day. He was afterwards, however, prevailed upon to re-
sume his dignity.

An inflamed tumour that had grown above the eye
which he had lost made him unreasonably apprehen-
sive of the loss of the other; and from that time his
spirits failed, and a settled despondency took possession
ot his mind. This effect, however, was partly owing
to another disease, which was secretly undermining
his frame, and the nature and the seat of which he was
unable to point out. This illness was therefore attri-

buted to a wrong cause, and his physicians, with that

want of generosity which in such cases only charac-
terizes their profession, were more willing to brand
their patient with the name of hypochondraic than
own their ignorance of a disease which was seated be-
yond their penetration. About a fortnight previous to

his death it was discovered that his liver had enlarged
itself beyond its ordinary size, and had impeded the
exercise of all his vital functions. After being confined
to his room for three months, he died at his house in

Leicester Square, on the 23d of February, 1792, at the
advanced age of sixty-nine. His funeral was attend-

ed by a number of very distinguished individuals, and
his pall was supported by three dukes, two marquises,
and other five noblemen. His remains were deposited
in the crypt of St. Paul's, near those of Sir Christophei
Wren.

Sir Joshua Reynolds was rather below the middle
size, of a ruddy cumplexion, and somewhat inclined to

corpulency. He has left behind him excellent pictures

of himself at different periods of his life.

The unclaimed and unfinished works of Sir Joshua,

along with his vast collection of pictures, drawings,
engravings, casts, and statues, were sold by auction,

and brought nearly 17,000/. His whole property
amounted to 80,000/. The following character of

this great artist is from the masterly hand of Mr.
Burke

:

" His illness was long, but born with a mild and
cheerful fortitude, without the least mixture of any thing

irritable or querulous, agreeably to the placid and even
tenor of his whole life.

He had, from the beginning of his malady, a dis-

tinct view of his dissolution ; which he contemplated

with that entire composure which nothing but the in-

nocence, integrity, and usefulness of his life, and an

unaffected submission to the will of providence, could

bestow. In this situation he had every consolation from
family tenderness which his tenderness to his family

merited.

Sir Joshua Reynolds was, on very many accounts,

one of the most memorable men of his time. He was

ih% first Englishman who added the praise of the ele-

gant arts to the other glories of his country. In taste,

in grace, in facility, in happy invention, and in the

richness and harmony of colouring, he was equal to

the great masters of the renowned ages. In portrait

he went beyond them ; for he communicated to that

description of the art in which English artists are the

most engaged, a variety, a fancy, and a dignity, deriv-

ed from the higher branches, which even those who
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professed them in a superior manner did not always

preserve when ihey delineated individual nature. His

portraits remind the spectator of the invention of his-

tory and the amenity of landscape. In painting por-

traits, he appears not to be raised upon that platform,

but to descend to it from a higher sphere. His paint-

ings illustrate his lessons, and his lessons seem to be

derived from his paintings.

He possessed the theory as perfectly as the practice

of his art. To be such a painter he was a profound

and penetrating philosopher.

In lull happiness of foreign and domestic fame ;

admired by the expert in art, and by the learned in

science, courted by the great, caressed by sovereign

powers, and celebrated by distinguished poets, his na-

tive humility, modesty, and candour, never forsook

him, even on surprise or provocation ; nor was the

least degree of arrogance or assumption visible to the

most scrutinizing eye in any part of his conduct or

discourse.

His talents of every kind, powerful from nature,

and not meanly cultivated in letters; his social virtues,

in all the relations and all the habitudes of life, ren-

dered him the centre of avery great and unparalleled

variety of agreeable societies, which were dissipated by
his death.

He had too much merit not to excite some jealousy,

too much innocence to provoke any enmity. The loss

of no man of his time can be felt with more sincere,

general, and unmixed sorrow."
The following character of Sir Joshua as an artist,

has been drawn by Fuseli in the Supplement to Pilking-

ton's Dictionary

:

" In many respects, both as a man and as a painter,

Sir Joshua Reynolds cannot be too much praised, stu-

died, and imitated, by every one who wishes to attain

the like eminence. All nature, and all art, was his

academy, and his mind was constantly awake, ever on
the wing—comprehensive, vigorous, discriminative,

and retentive. With taste to perceive all the varieties

of the picturesque, judgment to select, and skill to

combine, what would serve his purpose ! Few have
ever been cmpov/ered by nature lo do more from the

funds of his own genius; and have ever endeavoured
more to take advantage of the labours of others in

making a splendid and useful collection, for which no
expense was spared. His house was filled to the re-

molest corners, with casts from the antique, pictures,

statues, drawings, and prints, and by the various

masters of all the different schools and nations. Beau-
tiful and seducing as his style undoubtedly was, it can-
not be recommended in so unreserved a manner as his

industry both in study and in practice. Colouring was
eviden'ly his first excellence, to which all others were
more or less sacrificed ; and though in splendour and
brilliancy he was exceeded by Rubens and Paul Vero-
nese, in force and depth by Titian and Rembrandt,
and in freshness and truth by Velas(|uez and Vandyke,
yet, perhaps, he possessed a more exquisite combina-
tion of all these qualities, and that peculisirly his own,
than is to be found in the works of any of those cele-

brated masters. His discourses are written in an easy,

agreeable manner, and contain many just observations,

much excellent criticism and valuable advice ; but,

being undertaken before he had profoundly considered
the subject, they are frequently vague and unintelligible,

and sometimes contradictory."

It has been impertinently stated, that Sir Joshua did

not write his own discourses, and that they were com-
posed, or greatly modified, by Mr. Burke. The evi-

dence of Mr. Northcote, who lived with Sir Joshua
when he composed them, and who saw the manuscript
fresh from the hand of its author, and after it had been
submitted to Dr. Johnson and Mr. Burke, completely
contradicts this unfounded supposition.

The following is a list of the principal historical pic-

tures executed by Sir Joshua Reynolds:—Hope nursing
Love; Venus chastising Cupid for having learned to

cast accounts; Count Ugolino in the Dungeon, which
is one of his best works ; the Calling of Samuel ; Ari-

adne ; a Captain of Banditti ; Beggar Boy ; a Lady in

the character of St. Agnes ; Thais ; Dionysius the

Areopagite ; an Infant Jupiter; Master Crewe in the

character of Henry VIII. ; the Death of Dido ; a Child
asleep; Cupid sleeping; Covent Garden Cupid; Cu-
pid in the Clouds; Cupids painting; Boy laughing;

Master Herbert in the character of Bacchus; Hebe;
Miss Meyer in the character of Hebe ; Madonna, a

head ; the Black-guard Mercury ; a Little Boy (Sa-

muel) praying; an Old Man reading; Love loosing

the Zone of Beauty; the Children in the Wood ; Cleo-

patra dissolving the Pearl; Garrick in the character of

Kitely ; Garrick between Tragedy and Comedy ; Mrs.
Abingdon in the character of Coinedy ; a Child sur-

rounded by Guardian Angels ; Miss Beauclerc in the

character of Spencer's Una; Resignation; the Duchess
of Manchester in the character of Diana ; Lady Blake

in the character of Juno ; Mrs. Sheridan in the character

of St. Cecilia; Edwin, from Beattie's Minstrel; the

Nativity ; Four Cardinal Virtues, and Faith, Hope,
and Charity, for the window of New College Chapel,

Oxford; the Studious Boy ; a Bacchante; a Daughter
of Lord W. Gordon as an Angel ; the Holy Family;
the Cottagers, from Thomson ; the Vestal ; the Care-

ful Shepherdess; a Gipsy telling Fortunes; the Infant

Hercules strangling the Serpent; the Mouse-trap, Girl

;

Venus; Cornelia and her Children ; the Bird ; Melan-
choly ; Mrs. Siddons in Tragedy ; Head of Lear

;

Mrs. Talmash in the character of Miranda, with Pros-

pero and Caliban; Rob'n Goodfellow ; Death of Car-

dinal Beaufort ; Macbeth with the Caldron of the

Witches.
For farther information respecting this eminent

painter, see Malone's Ijfe of him, prefixed to his edi-

tion of Sir Joshua's works, Northcote's Memoirs of Sir

Joahua Reynolds, Pilkinglon's Dictionary, Supplement,

and Chalmers's Biografiliical Dictionary, vol. xxvi. p.

152.

RHEIMS, an ancient city of France, and in the de-

partment of the Marne, is situated in a plain on the

banks of the small river Vesle. The city is of an oblong

form, and is surrounded with a ditch and earthen

mound, planted with double rows of trees on both sides.

The walls with which it is surrounded arc by no means
strong. The lower half of the wall seems in many
places to be common stone, and the upper half chalk

stone. The streets are generally straight, and wide,

and clean; and the houses well built. The principal

street passes nearly in a straight line from the eastern

lo the western gaie, through the Place Royale. .There

are six gates to the town, which have a fine appearance

in entering them, from the grand avenues of trees which

It ad to the town. One of them is called the Pont dc

M'irs, and another the Porte de Ceres.

The Place Royale, which is nearly in the centre of

the town, is a very handsome square, with very elegant

houses. In the centre of the square stands a short and

thick fiustum of a marble column, with two huge
staiuea of bronze at its base, one of which represents

Commerce, and the other Force, with a lion at its side.

Uu2
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One side of the square is occupied by the custom-house,

•which is an elegant building. It is three stories high,

and has an avant corps of four Doric columns, support-

ing a sculptured pediment. It has twelve windows in

front. Those in the lowest story have circular heads,

and between each of the upper ones is a doric pilaster.

A balustrade terminates the front above.

The cathedral, which is one of the finest specimens

of Gothic architecture in France, is a work of the lOih

century, and is in every resptcl a grand and imposing

edifice. It is also famous in history as the place where

the ceremony of anointing or consecrating the kings of

France took, place. At the w'est end of it, which has a

general likeness to that of Notre Dame in Palis, there

are three ncble entrances loaded with full length statues

below, and smaller ones above, inclined according to

the curvature of the pointed arches which compose each

entrance. The middle portal had, befoie 18 14, under-

gone some repairs, which gave it the appearance of be-

» ing new. Above the middle dcor there is a large cir-

cular window, with another of the same form above it.

At the west end there are two lofiy and highly orna-

mented turiels, which are mutilated above, having the

appearance of being unfinished. There are seven Hy-

ing buttresses between the transept and the end of the

nave, and in each buttress there is a niche, or rather a

recess willi columns, contiining a full length statue.

Above the buttresses, on the top of tlie principal wall,

there is a singularly light balustrade of puin'.ed arches,

which appear projected against the roof. At the east

end of the cathedral, which is circular, there are quad-

ruple flying buttresses, and above them an aiguille or

small spire. The two gates on the north side of the

transept have their fine sculptures in great preserva-

tion. The third gate has the appearance of having been

built up.

The interior of the cathedral corresponds in magni-

ficence wit!) its external architecture. There are ten

noble Gothic columns in the nave on each side, one

window being between each two pillars. The places

in the root where the groins meet are all gilt. The
upper windows in the nave are most beiuitilully colour-

etl, and the lower part is adorned with twelve pieces of

fi.nc tapestry. A large and finely sculptured marble

tomb, representing the killing of a lion, was, in 1814,

standing upon stones in a temporary position.

In the choir there are ten columns, having their capi-

tals beautifully wrougl\t. Six of these are, circular.

The aisles are all very grand, particularly five of them
behind the choir, which are each adorned with temples

of lour fine marble columns. In the north end of the

transept there is a fine organ. There is a grand circu-

lar window of coloured glass above it, and another on
the opposite side.

The archbishop's palace, which is a large building,

is situated close to the cathedral. It bears the date of

1690, and seen.s to have been used as a caserne.

The church of St. Remi, situated in the higher part

of the town, is seen at a great distance, with its three

lofty spires, in approaching the town from Chalons.

The spire at the east end is the largest and finest. It

has a small pyramid at each angle, joined by flying

buttresses to the principal pyramid. The two spires

at the west end are similar, but without buttresses.

There is a large circular iron window at the west por-

tal, with fluted columns all the way up the front. The
south portal is grand, but a little defaced. In the north

end of the transept is a circular window, and in the

south end a large window, in both of which there is

very little coloured glass. The outside of this church

is not remarkable for ornament or fine architecture^
It has a fine chime of music-bells. The inierior of the

church is very fine. There are side aisles all around.
In the choir there are ten large massy columns, and
the upper windows of it consist of beautifully painted

glass. Between each column in the choir are two mar-
ble columns and two pilasters, and in one of them three
marble columns. 'Miere is an ahar-piece behind, with
two black marble columns, and the nave is ornamenied
with six pieces of tapestry. Across the transept, on
each side, there are eighteen little maible colucnns of

black and red marble, alternately supporting an archi-

trave. In the choir a grand circular mausoleum is

erected over the tomb of St. Remi It consists of eight

large marble columns, with segments of arches spring-

ing from each to an apex above. It contains within it

no fewer than fifteen full length marble statues of the

Bishops of Noyon, Chalons, Beauvais, Langres, Laon,
Rheinis, Burgundy, Normandy, the Duke of Aquitaine,

the Counts of Champagne, Flandre, and Thoulou-.e,

besides other three figures without names. Ail these

figures surround the tomb of St. Remi. This mauso-
leum was erected in 1803 by M. Remi-Roland Ludinard

of N'auxctlles. There was standing in the nave in 1814

a huge gilt ball, surmounted with an eagle, with the

iuhciiption of Proiesretite jYa/iolfone JMagno. It is now
rev'jrsed, and seems to have been one of the ornaments
of the church.

The Maison de Ville is a large and handsome build-

ing, but only one half of thenuddle, and one of the wings,

were finished in 1814. There are eiglit windows in

the hall fiont, two stories and an attic in the body, and
three stories and an attic in the wing. It is ornament-
ed with fine Doric pillars below, th<.re being six in the

porta!, Six in thebodj, and four in the wing. It has

a low eight-sided spire, covered with slate. The front

of the building was in IS 14 undergoing a repair with

the chisel. There are ihiee hospitals in Uheims, and

some antiquities. The remains of a triumphal arch

and some vestiges of an ami)hitheatre are to be seen

williout the gate of Mars.

•A royal college or high school has been established

in place of the university, which was founded here in

1547.
'1 he principal manufactures of Rheims are cotton

and wooil-,'ii, and silken goods, hats and storkings,

candles and spiced bread. The Archbishop of Rheims
is primate of all France. Population 31,336. East long.

4° 6'; North lat. 49° 15'.

RHEINFELDEN, a stnall town in the north of

Switzerland, situated on the Rhine, about nine miles

above Bdsie. It is surrounded with very lofiy

but miserable looking walls. The bridge over the

Rliine, at tliis town, consists of a small covered wooden
bridge, of four arches, which reacli to an island covered

with the remains of an old building, and another of three

arches, with stone piers. The Rhine is navigable in

boats from this to Basle, and the passage is performed

in an hour and a quarter. The number of houses is

about 200, and the population about 1200. .

RHEINTHAL, or the valley of the Rhine, is the

name of a district of the Swiss canton of St. Gall, ex-

tending along the Rhine from the Lake of Constance

to the lordship of Sax. It is divided into the Upper
and the Lower Rheinthal. It is about eight leagues

long, and varies from one, two, to three leagues in

breadth. It is separated from Germany and the Rhine.

The country, which is very fertile, produces good wine.

It possesses \ ery fine quarries, and there are mineral

springs at Rebsiein, Balgach, KoebKveiss and Thai.
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The inhabitants are occupied in winter in spiinuhi;

lint and cnibroidciina; muslin ; and there are scvcrul

manufactories of linen cloths, cottons, and muslins.

The majority of the people arc Protestants ; but there

are many Catholics, and in some places they arc said

to use the same church. In the Lower Rciuthal is

Rheinegg the capital, a well built and at^rccably situated

town, with some fine public buildings and a considerable

trade. The inhabitants of the town are all Protestants.

At Thai there is one of the finest views in all Switzer-

land, commanding the lake of Constance, the Rhine,

and a great part of Switzerland and Suabia. In the

Uppcr^Rheinthal there arc several considerable villages ;

and Altstetten, a small town, finely situated, has some

trade. Population about 14,000.

RHENI, GuiDo, an eminent painter of the Lombard
school, and a disciple of the Caraccis, was born at Bo-

logna, in the year 1574. He acquired the principk^ of

his art from Denis Calvert, a Flemish painter of con-

siderable celebrity ; but he afterwards studied ii .der the

Caracci, and followed the style of Ludcvici, in prefer-

ence to that of .\nnibal Caracci. Guide next went to

Rome, where he studied the works of Raphael with the

greatest ardour; but he was attracted by the works of

Caravaggio, and would have followed his style had not

Annibai Cai'acci persuaded him to begin a style of a

difteienl kind, in which he perfectly succeeded.

Guide's works became favourites with the public, and

he soon rose to honour and wealth. The viceof gLiming,

however, in which he began to indulge, after he had

passed the middle period of life, reduced him to poverty

and disgrace, and he died in the year 1641.

There are between thirty and forty of his pictures in

the Louvre, and there are many of his works in England.

Some account of his pictures and of his style has already

been given under the article Painting
RHINE, the third river in Europe in point of size,

has its origin in the part of the Grissons called the

Upper League- Mount Adula, which occupies all the

country called Rheinwald, and which stretches its roots

into all the districts around under different names, form
three small rivers, one of which, from the west, issues

from Mount Crispalt, and is called by the Geimans
Farder-Rhrin^ and by the French the Low Rhine. The
second, which issues from Mount S'. Barnabas, is called

LuckniarArrb.rg, and the Middle Rhine, and the third,

which Hows from St. Bernardin, is called the Fogalderg,

and the Upper Rhine.
A little to the west there rise four considerable rivers,

\iz. the Rhone, the Tessino, the Reuss, and the Aar.
The Rhine separates Suabia from Alsace, waters the

circle of the Upper Rhine, and that of Westphalia. It

afterwards divides itself into two branches, the left of
•which is called the Vahal, and the right preserves its

name. At eight leagues below Arnheim it divides itself

again into two branches, the principal one of which takes

the name of Leek, and joins the Meuse. The other,

which preserves the name of the Rhine, is only a branch,
and falls into the sea below Leyden.
The Rhine becomes navigable at Coirc, in the Grissons,

and receives in its progress several navigable rivers.

It receives the Aar above Zurich ; the Neckcr at Man-
heim ; the Mein at Mayencc ; the Lahn near Ober-
Lahnstein; the Moselle at Coblentz ; the Itocr at Duis-
bourg-, and the Lippe at Wesel. The Rhine enters into

the Luke of Constance a little below Rheinegg, and it

flows out of it at Stein. At Lauffcn, below Schaffiiau-

.scn, it foims a grand cataract about 150 feel high) and

another ul less magnitude below the bridge aiLaufTen-

bourg. Xcar Binjen, in the states of Mayence, and
near Ciourshausen, in the states of Hesse, it forms gulfs

or whirlpools of great danger.
The scenery on the banks of this fine river is charac-

terized in some places by great picturesqe beauty; in

other places by sublimity and grandeur, and in others

by the interest of historical associations. The first class

of beauties occur principally, though not solely, during
its course through Switzci land ; the second appear in

the grandeur of its falls and its gulfs; and the third arc

particularly displayed in that beautiful portion of its

course from Mentz to Cologne. Here it rolls its waters

llnough the finest part of Germany. Ancient castles,

and wealthy towns, and tliriving villages, mark its pro-

gress; hills clothed with rich vineyards rise in luxuriant

beauty from its banks, and the strong holds of feudal

and barbaious ages frown in ruined grandeur over its

precipices and its Hoods.

The waters of the Rhine are considerably pure, and

are of an olive green colour, while those of the Danube
are yellowish, and those of the Rhone sky-blue.

Small scales of gold have been found occasionally in

the sand of the Rhine after its floods, and are carefully

collected by the inhabitants of the islands on the river.

The proprietors farm this right,'as well as that of catch-

ing the fish which aljound in the Rhine.

The course of the Rhine is about 700 miles. In the

early part of its course it flows with great rapidity, but

it afterwards becomes deep, and slow in its motion.

The navigation of the Rhine is by no means easy. The
boats of the first size between Strasburg and Cologne,

carry from 2600 to 3000 quintals; one of the second

size from 1200 to 1500; and one of the third, called all

Anhang, from 600 to 1000 They are generally drawn
by horses, and in favourable winds they use the sail.

Steam boats have been recently introduced in the lower

parts of the Rhine.

From a variety of accurate experiments made by the

celebrated engineer M. Esher. the annual discharge of

the Rhine at Basle is, 1,046,763,676,000 cubic feet,

which is more than ten times the quantity which the

river Tay discharges at the Bridge of Perth. See Phy-
sical Geography.
A full and interesting account of the navigation of the

Rhine from Mayence to Coblentz, will be found in

Reichard's Guide den i'oyagrur.i, lo\n. ii. p. 197; and in

I'oi/age su^- le R/iin d fiuis Alayence justju'a Dusstldorff

2 to-n. Neuwied, i79I.

RHINE, CONFKDEUATION OF THE. SeE CONFEDE-
RATION OF THE Rhine.
RHINE, Lower, the name of a department of the

north-east of France. It is an oblong tract, bounded by

the Rhine on the east, and by the Vosges mountains on

the west. It covers about 5675 square kilometers, or

288 leagues. It is diversified with hills, forests, and pic-

turesque and well cullivatwd valleys. The soil produces

wheat, barley, oats, flax, hemp, tobacco, madder, and

ra|)c seed. In the mountains, there are minesj|f iion,

lead, copper, and coal. The i)asturagc is exicri'^ive ;

antl vines grow on the warm exposures. Several canals,

particularly that of Brusch, made by Vaubaii in 1681,

serve It water the meadows, to drive the mills, and to

convey to Strasburg the timber of the Upper Rhine.

The rivers wliich water it are the Rliinc, the Hi, and
the Lanier. The principal manufactures arc hardware,

ar.d linen, besides those of glass, pottery, china-ware,

and paper. The chief tow'us arc
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Strasburg, ...
AVeisseinburg,

Bsrr, . . - -

Saverne. . - . -

Strasburg is the chief place of the

The forests, of which one half belong to the nation,

cover 380,000 acres. The contributions in the year

1803 were 3,609,442 francs. Population 444,858. See

Strasburg.
RHINE, Upper, is a department in the north-east of

France, bounded on the east by the Rhine, and on the

west by the Vosges mountains It occupies about 6030

square kilometers, or 30 s square leagues. The soil is

stony on the mountains, but rich and fertile in the val-

leys. The principal productions arc corn, hemp, flax,

rape seed, wines, and tobacco. Cherry water is a liquor

exported in considerable quantities. The mountains

produce iron and coal, and a little copper, lead, silver,

iind antimony. About 10 tons of coal are annually

wrought, and about 5000 of iron. Thtre are several

canals, and two small lakes in the department. The

principal rivers are the Rhine, the Lauicr, the Byrse,

and the Hall. The manufactures are principally linen,

woollen, and cotton goods, and also some paper, leather,

and glass. The chief towns are

Population

.

Colmar, - - - 13,396

Befort, - - - 4.400

Porentrui, ... 2,032

Altkirch, - - - 1.7

Delemont, ... 902

Colmar is the chief place of the department. The

forests, of which about a fourth part belong to the na-

tion, occupy about 2 ! 2,000 hectares, or about 400 acres.

The contributions in 1803 were 2,837,063 francs. Popu-

lation 382,285.

RHINE AND Moselle, the name of a department m
the north-east of France, is bounded on the east, by the

right bank of the Rhine ; on the north, by the department

of the Roer ; on the west, by that of the Sarre ; and on

the souih, by that of Tonerre. Though this department

is mountainous, yet it is very fertile. Corn is abundant,

and sells at a low price. Several excellent wines are

produced on the banks of the Rhine. There are mineral

waters at Tinstein ; and the salt springs of Simmern are

said to bring in about 220,000 francs to the nation. Coal

is also obtained here. The principal rivers are the

Rhine, the Moselle, the Simmern, and the Ahr. The

chief places of the department are

Population,

Coblentz, - - - 10,000

Bonne, - - - 8,837

Simmern, - - - l,46r

Coblentz is the capital of the department. The fo-

rests occupy about 200,000 acres. The contributions in

1803 werR 1,7 17,493 francs. •Population 203,290.

RHINOCEROS. See Mazology.
RHC^E Island, one of the United States of North

America, including Rhode Island and Trovidence Plan-

tation, is bounded on the south, by the Atlantic ; on the

east and north, by Massachusetts ; and on the west, by

Connecticut. It is forty-nine miles long from north to

south, and thirty-seven rniles at its greatest width ; con-

taining about 1580 square miles; of which ninety are

islands, and 190 are covered with water.

The political divisions of the state were as foUovys

in 1820:

Population.
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it changes from an oblon;^ to a round shape, a change

which Ihe lish accompanies with a giunling noise.

When plunged in*the water it resumes its proper

shape.

A college was founded at Warren in 1764, but was

rimoved to Providence in 1770; in 1801, it was called

Brown's Univeisily, from one of its benefactors. In

1811, the students were 130, and the graduates 47.

Academies have been established in the principal towns.

There are tiiirty unc banks in the state. The piincipal

towns are Pio\idcnce, Newport, Bristol, Warren, South

Kingston, East .Greenwich, and Sniithtield.

Fiovidence is situated on both sides of Providence

liver, thirty-five miles from the sea. It is a well-built

and flourishing town, with an elegant bridge ninety

feet broad across the river. The public buildings are

a court-house, a gaol, a university, alieady mentioned,

a public library of 'JOOO volumes ; five public schools,

seven banks, and eight churches. There are four cot-

ton factories, a large woollen one, a paper mill, and a

company for bleaching and dyeing. Three newspapers

are published here.

The population of Rhode Island is as follows:

1730, 17,935, Including 2,633 blacks.

1761, 40,636, 4,373

1783, 51,899, 3,361

1800, 69,1?2, 3,407 free blacks, and 948 slaves.

1810, 76,931, 3,609 and 108 slaves.

1820, 83,059 3,554 and 48 slaves.

See Callender's History of Rhode Island, 1738 ; and

Warden's Account of the United States, vol. i. chap,

xi. p. 456.

RHODES is the name of an island in the Mediter-

ranean, near the coast of Asia Minor, and forming part

of the Turkish empire. This island, which was one of

the most celebrated of the Grecian states, and rendered

illustrious by its commercial wealth, as well as by its

naval greatness, forms now a very insignificant portion

of the globe. The island is about 12 leagues long from
north to south, about 6 broad, and about 44 in circuit.

Its form is nearly triangular, and was hence called

Trinacria.

The land rises gradually from the sea ; and from the

excellence of the climate, and the fertility of the soil,

produces abundant crops. No agricultural skill, how-
ever, is employed to aid the natural fertility of the soil,

so that weeds and useless plants occupy the place of

corn and olives. A tract of lov/ hilis next appears,

which still produces soine of the celebrated perfumed
wines of the island, and a range of mountains succeeds,

thinly covered with those fine forests which furnished

the wood for the ships of the ancient Rhodians. In the

centre of that range rises the steep and lofty summit of

Mount Artemira, which commands a prospect of all the

surrounding sea and coasts.

As neither the corn nor the olives raised in the

island are sufficient for its consumption, both are im-
ported to a considerable extent. The quantity of cot-

ton cultivated is scarcely sufficient for the wants of the

people. Wine, figs, and other fruits, are exported in

considerable quantities.

The climate of this island is every way delightful.

The air is salubrious.—" Every gale is scented," says
Dr. Clarke, " with powerful fragrance, wafted from
groves of orange and citron trees. Numberless aroma-
tic herbs exhale, at the same time, such profuse odour,
that the whole atmosphere seems impregnated with a

spicy perfume." Hardly a day passes in which the
sun is not visible. The winds vary little. They blow
from the north or north-west during almost every
month, and with some violence. The heats of summer
are by no means intense. Hot winds, however, blow
from Caramania, in June and July. The winters are
wet and mild. According to Savary, the population is

distributed in the following manner; Rhodes, the ca-
pital, is inhabited chiefly by Turks. Five villages are
occupied by Musstlmen. Eive towns, and 41 villages,

are inhabited by (Jreeks. The families he reckons at

4700 Turkish funiilies, 2500 Greek families, 100 fami-
lies of Jewa, making in all 7300, which will give a po-
pulation of 736,500. Mr. Turner estimates the Greeks
at 14,000, occupying 42 villages; and he says that the
remaining 6000, consisting of Turks and Jews, inhibit

the capital. The remittances to Constantinople are
considered to be about 6300/.

Lindus, now Lindo, the ancient capital of RhodeSf
and one of the three cities alluded to by Homer, (II.

B. 668.) has been little visited by travellers. Dr. Clarke
learned that there existed there the ruins of a temple,
which may have stood on the site of the fane, originally

consecrated to the Lindian Minerva by the daughters of
Danaus. Many inscriptions were observed, one of which
given by Dr. Clarke, contains some evidence respecting
the position of the ancient city. Vases of great an-
tiquity were dug up in the garden. By travelling on
mules, Lindus is not more than one long day's journey
from Rhodes.
The island of Rhodes is reduced to the greatest

wretchedness by the oppressions of the Turks. The
capitation tax is 30 piastres per house. The natives are

compelled to labour for the government for little or no
pay during three months of the year.

RHODES, the capital of the above island of the

same name, is agreeably situated at the extremity of a
promontory, and on the side of a hill. The streets and
houses are disposed in the form of an amphitheatre,
and when seen from the harbour (a viev/ which Dr.
Clark has given,) it has a most imposing appearance,
from the apparent massiveness q^ its walls, and from
its lofty towers situated upon rocks. The traveller,

however, is disappointed on entering the town. The
streets are narrow and irregular, and the edifices desti-

tute of elegance and symmetry. One half of the houses
are in ruins in the city, and as many in the suburbs
are uninhabited. Among the modern streets, the best

and the most spacious one is the Jews' quarter. The
suburbs, inhabited by the Greeks, arc very fine, and
consist of good stone houses, with gardens. The prin-

cipal public buildings are the church of St. John, the

paiace of the Grand Master, and a Convent, all Gothic.

The churches are of course turned into mosques, and a

large hospital into a granary. The old palace is a large

and handsome building.
" The principal ruins at Rhodes," says Dr. Clarke,

" are not of earlier date than the residence of the

Knights of Malta. 'I'he remains of their fine old for-

tresses still exhibit a venerable moated castle, of great

size and strength, so fortified as to seem almost im-

pregnable. It appears a complete system of fortifica-

tion, combining dikes and drawbridges, battlements

and bastions. I'he cells of the Knights are yet entire,

forming a street witliin the works ; and near these cells

is the cathedral or chapel, whose wooden doors, curi-

ously carved, and satd to have been wrought of an in-

corruptible kind of cedar, have been preserved in their

orginal state. The arras of England and France ap-



!44 IJIiO RHO

pear sculptured upon ihc wall. The Turks have con-

verted the sanctuary into a magazine lor military

stores."

Dr. Clarke has published various inscriptions of

Bhodes, Avhich he noticed principally on marble al-

tars.

There occurs annually at Rhodes the ceremony of

carrying Silenus in procession. A troop of boys co-

vered with garlands, draw along in a car a fat old man,

attended with great pomp. l\hodcs has two haibours,

the old and the new. Dr. Clarke describes the mouth
of the old harbour as so choked with luiiis that small

vessels alone arc able lo enter. The two^^xtrcmitics

of the harbour are defended by towers about 800 feet

distant; and in the centre of the mole there is a square

tovfer 120 feet high. 'J'hcre are here )ards for ship-

building, but they arc little used. The timber isbrought

from the fine forests ofCaramania. 1 he most north-

ern of the inner harbours is called Ters-haneh, or the

arsenal, and is reserved for the bey's vessels. It has

two transverse piers, but they are in a ruinous state ;

and in the narrow entrance between them there are

only eight or nine feet of water, though they are three

fathoms wide. In 1811, Captain Beaufort saw a thirty-

six gun frigate on the stocks, built of fir from the

mountains near Makry. The other harbour is general-

ly full of merchant ships, which moor with a hawser

to the quays, and an outer anchor in four or five fa-

thoms; but a north-east wind sends in a heavy sea.

This harbour has also a transverse pier, with an open-

ing at each end ; but the water in that part of it is

I'ery shallow. There is here a convenient fountain

for watering. Rusk, wine, and other refreshments

are easily procured through the consul. The principal

source of wealth among the inhabitants consists in the

number of vessels which land here in coming from the

Archipelago to the eastward.

The great colossal statue of Rhodes is supposed by

M. de Caylus and others to have stood at some dis-

tance from the sea. Pliny mentions a hundred other

colossuses which were placed in different Cjuarters of

the city. The colos^s of the sun, as the principal one

was called, was the production of an artist of Lindus.

It was above 100 feet high and 720,000 lb. weight.

It was thrown down by an earthquake ; and it was

not till the year 672 that the bronze was carried off by

the Arabs after taking it to pieces. East long. 28"

12' 15"; North lat. 36° 26'.
'

See Savary's Letters on Greece ; and Sonnini's Tra-

vels in Greece and Turkey, p. 88— 108; Clarke's Tra-

vels, vol. ii. p. 221—230; and Captain Beaufort's I^Ic-

inoir of a Survey of the Coast of Caramaula, 1820, p. i.

RHODEZ, or Rodes, a town of France, and capital

of the department of the Avignon, is situated on a

rising ground near the river Aveyron. The streets are

narrow and daik, and the houses of an ancient aspect.

It has two squares, and the cathedral, which is hand-

some, and has a steeple of great height, is the chief

public building. There are also here a lyceum, a pub-

lic library, and an exchiinge. The principal manu-
factures are cloth, gloves, leather, and candles, and

some of copper. Population 6233. East long. 2°

34' 29"; North lat. 44° 21' b".

RHODIUM. See Chemistuv.
RHONE, a large river of Europe, which rises at the

foot of Mount Furca, in the centre of Switzerland, a

few miles only from the source of the Rhine. After

passing through the Valais (the valley of the Rhone,)
and receiving various tributary streamsj it enters the

lake of Geneva with a soapy blue tinge, and again issues
froiVj the lake in a pure sky-blue stream at Geneva.
It now takes a southern course, se[J6rating France from
Savoy ; and when it comes to St. Cenis, it turns to the
north-west, and then to the west, till it reaches Lyons,
where it is joined by the large stream of the Saonc,
after forming the tongue of land upon which that fine

city is built. Near Lyons the Rhone flows nearly due
south; and after receiving the Iscre, a little to the

north of Valois, and the Durance, a little to the north
of Avignon, rivers which descend from the western
side of the Alps, it divides itself into two distinct

branches below Aries; one of which .turning to the

west, and then to the south, and forming the southern
extremity of the department of Herault, diicharges
itself below Aigues Morles into tlie gulf of Lyons in the

Mediterranean. The other branch, which is the largest,

reaches the sea more directly by six channels, into

which it divides itself, but which have a common em-
bouchure below the island of Camargue, which they

surround before they fall into the gulf of Lyons,
having performed a course of about 500 miles. The
Rhone is always largest in the summer season, from the

melting of the Alpine rivers. It is the largest river in

France, and the most rapid in Europe. It is easily na-

vigated in the direction of its stream; but mechanical
power such as steam, or that of horses, is necessary
against the current.

One of the most interesting phenomena of rivers is

exhibited by the Rhone at that part of its course, where
it loses itself under ground more than once. These
phenomena, knoviin by the name of the Pertes du lihrjne,

take place near Bellegarde, between Lyons and Geneva,
and about sixteen miles from the latter city. In January,

when the Rhone is very small, from not being supplied

by the Glaciers, there is only one place where it loses

itself under ground. When the river is at a greater

height, it loses itself at another place, and when it is

still higher, there is a third place where it disappears.

At very great floods, the water runs over the places

where the river in ordinary states of its waters has dis-

appeared ; so that there is then no appearance of the

pertes, though a great part of the river actually goes
under ground as before.

On the 5th September, 1814, when we had the satis-

faction of exatiiining this curious phenomenon, the water

did not all disappear at the first perie, and it was even

boiling up with great fury at the third perte. Below
the third perle, a new stone bridge has lately been

thrown over the channel, and a little way below the

bridge, the Rhone re-appears with great fury. A
wooden bridge had formerly been erected between the

first and second pertes, but it was carried off by the

river. The channel between the first and second pertes

was once roofed over naturally with rock ; but the roof

was cut away, as the place had become the receptacle of

smuggled goods.

RHONE, the name of a department in the south-

cast of France, including the former province of Ly-
onnois, bounded on the north and west by the depart-

ments of the Saone and Loire, on the south and west

by that of the Doire, on the south and east by the

Isere, and on the east by the Ain. It has an area of

0935 square kilometers, or 148 square leagues. The
surface of the department is somewhat mountainous;

and its climate is so variable in temperature, that vege-

tation is slow and backward in every part. The grain

which it yields is not one-third of what is wanted for

its own consumption. Potatoes, which are grown in
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great quantities, are the iirincipal food of the country
people. The wines of the department are very abun-
dani, and in general higihly esteemed. Those chiefly

in request, are from the vineyards situated alons ihe

Saone to ihe ris^^ht of the Rhone, viz. Coto-Kotic, Chas-
sagre, Milleiy, and Sainle I'oix. Tlie inhabitants of
the mountainous parts spin and weave cotton. Iron,

copper, lead, coal, iiiarble, and freestone, are ihe several
productions of the deparlmcnt. The fullowing are the
rhief towns :

—
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Lyon,
Villef'ranche,

PoJmJation.

109,5UCJ

5000

Lyon is the chief town of the department, and has
already been lully deseribed. At Vdlcfranehe there

is a manufacture of linen cloths called Tottes dc Beau-
jolois. 'J"here are onl) about 23,000 acres ol wood in

this deparinienl. Tlie conuibutions in the year 1803
were 4,391,838 francs.

RHONE, Mouths of the Bouches de Rhone,
is the name of a department in ihe south of France,
formed out of the diocesses of Aries, Aix, and Marseilles,
and bounded on the north by the department of Vau-
cluse, on the west by that of the Gard, on the south by
the sea, and on ihe east by that ol the Var. Its area
is 5315 square kilonieters, or 266 square miles. The
principal productions of the department are corn, rice,

olives, sumach, wool, and silk. In consequence of the
severe winters of 1788 and 1789, many of the olive trees

have been destroyed, so that the produce is only one-
fourth of what it was. The wines ol Ciotat, five leagues
from Marseilles, are the most celebrated. Wool is ex-
pored to the value of 30,000/., and silk to the value
of 40,000/. Corn is imported. Iron, alum, vitriol, and
maible, are among its mineral productions. The chief
towns are

—

Marseilles,

Aix,

Tarascon,

Population,

111,130
23,686
18,300

Marseilles is the chief place of the department.

There are only about 60,000 acres of wood. The con-
tributions in 1803 were 3,612,199 francs.

RHUBARB, See Materia Medica.
RICE PAPER, a name very improperly applied to

a beautiful while and soil vegetable membrane, belong-

ing to the bread fruit tree, the Artocarlms incisifoiia of

Linneus
The following observations on its structure, made by

Dr. Brewster, are taken from the Edinburgh Journal of
Science, No 3, to which ihe reader is referred for a

drawing of the structure.
" The substance commonly known by the name of

Rice Paper is biought from China in small pieces, about
two inches squaie, and tinged with various colours. It

has been for some time used as an excelknt substitute

for drawing paper, in the representation of richly colour-

ed insects, and other objects of natural history, and has
been employed in this city with still more success in the

manufacture of artificial flowers.

"Although rice paper has a general resemblance to a

substance formed by art, yet a very slight examination
of it with the microscope is sufficient to indicale a vege-
table organization. In order to observe and trace

the nature of its structure. It was necessary to give it

some degree of transparency ; and I expected to ac-

complish this by the usual process of immersing it in

-voter or in oil of the same reiractive power. This
Vol. XVI.—Part I.

operation, however, instead of increpsing the transpa-
rency rendered the film more opaque, and suggested the
probability that, like Tabasheer, it was filled with air

;

and that ihc augmentation of its opacity arose, as in the
case of that siliceous concretion, from the partial absorp-
tion of the fluid.

" In order to expel the air from the cells in which it
seemed lo be lodged, I exposed a piece of the rice paper
to the influence of boiling olive oil. The heat immedi-
ately drove the air in small bubbles from the cells near
the margin; but it was with some difficulty that it
was forced to quit the interior parts of the film. As
the olive oil had now taken the place of the air, and filled
all the cells, the film became perlectly transparent, and
displayed its vesicular structure when placed under a
powerful microscope.

"It will appear Irom the drawing executed by Mr.
Greville, that the rice paper consists of long hexagonal
cells, whose length is p.irallel to the surface of the film ;
that these cells are filled with air, when the film is in
its usual slate; and that from this circumstance it de-
•rives that peculiar softness which renders it so well
adapted lor the purposes to which it is applied. When
the film is exposed to polarised light, the longitudinal
septa of the cells depolarise the light like other veget-
able membranes.

" Among the three specimens of rice paper which I
have produced, there is one from which all the air has
been expelled by the boiling oil; another in which some
of the air bubbles still appear in the vesicles, the air
having been only partially expelled by boiling water;
and a third which is in contact with water without
having been deprived of any of its air bubbles.

" Upon mentioning to Mr. Neill the preceding expe-
riments, he informed me that the lady in Edinburgh,
Miss Jack, who had employed rice paper with such
success in the manufacture of artificial flowers, had
learned from her brother, who was in China, that it

was a membrane of the bread fruit tree, the Artocarjius
incisifoiia of naturalists.

RICUARDSCJN, Samuel, a celebrated novel writer,
was born in the county of Derby, in the year 1689.
His father, who was a joiner, intended his son for the
church; but he was unable to give him any more than
an ordinary education at the grammar school. Young
Richardson seems to have had an early turn for letter

writing; and at an early period of life, was fond of
female society. At ihe age of thirteen, he is said to
have been employed by three young women to write
their love letters ; and to have managed these little trans-

actions with so much discretion, that none of them
suspecicd him.

In the year 1706, he was apprenticed lo Mr. John
Wilde, a printer, whom he served with assiduity for

seven years, devoting the lime which others employed
in rest and recreation, to the improvement of his mind.
When his apprenticeship was finished, he wrought as

a journeyman printer for six years; and in 1719, he
began business on his own account in a court in Fleet
Street. His unemployed time was now occupied in

drawing up indices for authors and booksellers, and in

writing prefaces and dedications, for which he seems
to have then possessed a peculiar talent. In the year
1723, when the Duke of Wharton had stirred up an
opposition in the city, Mr. Richardson, thi'Ugh of op-

posite principles, was intimately connected with him,
and even printed his " True Briton." When he saw,
however, the real object of the paper, he refused to

print it after No. 6 ; and in consequence of his name
Xx
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not appearing at the paper, he escaped the effects of a

decision against some of the numbers whith he had

printed. He was afterwards occupied in priming the

daily Journal, and subsequently the daily Gazetteer.

His excellent character, and the friendship of Mr.

Speaker Onslow, procured him the lucrative employ-

ment of printing the Journals of the House of Commons,
of which he executed 26 volumes in folio.

Having been applied to by two booksellers, Mr.
Rivington and Mr. Osborne, to write for them a

volume of letters, he composed for them his " Fami-

liar Letters to and from several persons upon business

and other subjects". In drawing up that little work,

which appeared in 1741, he conceived the idea of con-

veying instructions in writing and acting on occasions

of importance, and of composing letters, with the view

of teaching young women, when leaving service, how
to avoid the snares laid for their chastity. These let-

ters he combined with a true story, and he is said to

have thus composed in less than three months, his

" Pamela," a novel, in 2 vols, which appeared in 1740,

and which was received with extraordinary applause.

In one year it went through five editions, and was even

recommended from the pulpit. Notwithstanding this

great popularity, however, it was loudly blamed by

many, for the direct indelicacy of many of its scenes,

and even for its general immoral tendency ; and Dr.

Watts, to whom Richardson had presented the work,

did not scruple to inform him that " he understood the

ladies complain they cannot read the work without

blushing."

The great success of that novel produced a spurious

continuation of it, called " Pamela in High Life," which
induced Richardson to give a continuation of his own
work in two volumes, but it was in no respect equal to the

first, being more a defence of his first work than a con-

tinuation of it.

Encouraged by his great and unexpected success, he
brought out in 1748 the two first volumes of his Cla-

rissa Harlow. This work stamped our author's fame
as a novel writer, and excited an interest, during its

progressive appearance, which is not often taken in a

tale of fictitious sorrow. Rousseau avers, that nothing
was ever written either equal or approaching to it in any
language. It veas translated into French by the Abbe
Prevost, and also by Le Tourneur; into Dutch by Mr.
Stinstre ; and into German, under the eye of the illus-

trious Haller.

Mr. Richardson was now desirous of giving his

readers an example of a perfect man, uniting the cha-

racter of the fine gentleman with that of a Christian.

Hence he was led to compose his " Sir Charles Gran-
dison," which appeared in 1753, and which was the

best work which he wrote. In this work, the charac-

ter of Clementina has been generally admired. Dr.
Warton observes, that he "knew not whether ever the
madness of Lear is wrought up and expressed by so

Tjiany little strokes of nature and passion. It is absolute

pedantry," he continues, " to prefer and compare the

madness of Orestes in Euripides, with that of Clemen-
tina." Notwithstanding this high praise, however, it is

admitted by Mrs Barbauld that even this character is

over-wrought, pnd that our author never knew" when to

stop, and had a tendency to tediousness and prolixity in

all his narratives.

The success of these works, and the profits of his

business, added wealth to our author's fame. In 1760,
he purchased half of the patent of Law Printer to his

Majesty, and carried on that part of the business in

conjunction with Miss Lintot, afterwards the wife of
Henry Fletcher, Esq. M. P. for Westmoreland.
Richardson was twice married, and had several chil-

dren, but only four daughters grew up to comfort him
in his old age. His nerves, which were naturally weak,
were still farther debilitated by the loss of six children,

which at last brought on a paralytic disorder. This
disease terminated in an apoplexy, which carried him off

on the 4th of July, 1761, in the 72d year of his

age.

The character of Richardson seems to have been
nearly as perfect as any that he ever drew from his

imagination. He was plain and simple in his manner,
and so modest, that he never attempted to shine in so-

ciety. He was pious, virtuous, and benevolent, and
delighted in every opportunity of doing good to his fel-

low creatures. In business he was regular and indus-
trious, and left his family in easy circumstances.

Besides several minor productions, which are not

worthy of being even mentioned, Richardson wrote No.
•97, vol. ii. of the Rambler, which led Dr. Johnson to say

in the preamble to it, to style him " an author, from
whom the age has received greater favours, who has

enlarged the knowledge of human nature, and taught
the passions to move at the command of virtue."

The correspondence of Samuel Richardson was pub-
lished in 1804, in six octavo volumes, enriched with an
excellent life of the author, and a criticism on his works,

by Mrs. Barbauld. The letters seetn to have been most
improperly published, and are said to sully the reputa-

tion of Richardson as a writer. For a fuller account of

our author, see Chalmers' General Biographical Dic-

tionary, vol. xxvi. p. 19.

RICHELIEU, Akmand du Plessis, a celebrated

Prime Minister of France, was born at Paris in 1585.

He was educated to the church, and was consecrated

Bishop of Lugon at the age of 22. He died in 1642 at

the age of 58. A full account of his political life we
already have given in our article France. He is said to

be the author of the Teitament Politique, a work in

favour of the Catholic church. His" Letters." in 2 vols.

12nio., are said to be interesting.

RICHMAN, George William, a well-known na-

tural philosopher, was born at Parnau in 1711. His
father was treasurer to the king of Sweden. He studied

at Revel, Halle, and Jena, and was elected a member
of the academy of St. Petersburgh in 1735. In 1741

he was chosen extraordinary professor of experimental

philosophy, and in 1745 ordinary professor. The new
science oi' electricity soon drew his particular notice;

but when engaged, on the 6th of August, 1753, in draw-

ing electricity from the clouds, he was struck dead by
the lightning which had entered his apparatus.

An account of this interesting event has been fully

given in our article Electricity.
RICHMOND, a borough and market town of Eng-

land, in Yorkshire, is situated on a lofty eminence on the

banks of the rive Swale, which -winds in a semicircle

round the town. The town, which is built on the south-

ern declivity of the hill, consists of several well-built

and well paved streets, tlie houses of which are chiefly

of freestone. The public buildings are two handsome
churches, which are both collegiates, and a good town
hall. The market-place is spacious and elegant, and

surrounded with good houses.

Richmond Castle, which is grand even in its ruins,

Stands on the south side of the town overlooking the
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Swale, which flows in a deep valley below. On all

sides except the north, the ascent to the castle is steep

and precipitous. The shell of the keep, which is al-

most entire, is about 100 feet high, and the walls 1 1

feet thick. The lower story is supporled by a huge

pillar of stone in the centre, from wliich circular arches

spring and close in the top. The floors of the two up-

per rooms are fallen in, and the stair case goes only to

the great chamber. There is a ruinous tower in the

south-east corner of the aisle, containing a gloomy dun-

geon about 14 feet deep. The castle, which covers

nearly six acres, belongs to the Duke of Richmond.

The principal manufactures of Richmond are knit yarn

stockings and woollen caps; but the want of coal and

of water carriage is severely felt. The principal arti-

cles of trade are corn and lead. The corn is sent from

the corn market to the dales in the moors, where the

ground is all in pasture. The lead is conveyed from

the mines about 14 miles west of Richmond, and is

then sent to Borough Bridge and Yarm. The town is

governed by a mayor, recorder, 24 aldermen, and 24

counsellors. It sends two members to parliament,

who are chosen by about 270 electors. The Swale is

here crossed by a stone bridge. Population in 1821

—

Inhabited houses, 1738
Families, ....... 760
Ditto, employed in manufactures, trade, &c. - 615
Males, 1578
Females, - - 1971
Total Population in 1821, .... 3546

See the Beauties of England and TVales, vol. xvi.

p. 288.

RICHMOND, a village of England, in the county

of Surrey, is delightfully situated on the declivity of an
eminence on the south bank of the Thames, which is

here 300 feet wide, and is crossed by an elegant bridge

of freestone, communicating with Twickenham, having

five semi-circular arches. The village has a very irre-

gular form, but the streets are handsome, and the

houses well built and elegant. The houses and hotels

here are particularly magnificent, and afford the finest

accommodation.
The church or chapel of Richmond consists of a

nave, aisles, and a chancel built of brick. There is at

the west end a low embattled tower built of white
stone and flint in chequers. It contains many monu-
ments, among which are those of Lord Brouncker, Mr.
Yates the actor, Robert Lewis, Esq. who, as his epitaph

informs us, was such a lover of peace, that " when a

dispute began between life and death, gave up the

ghost to end the dispute;" James Thomson the poet,

whose grave was not indicated till 1792, when the Earl
of Buchan put up a brass tablet. A neat theatre has
been built on one side of Richmond Green. In Rich-
mond Park there is an observatory, with a mural
arch of eight feet radius, and of 140°, a 12 feet zenith
sector, an eight feet transit instrument; and a ten feel

reflecting telescope by Herschel. In the movable dome
on the summit, there is a good equatorial instrument.
This observatory is, we believe, under the direction of
Professor Rigaud of Oxford. I'he summit of the hill,

called Richmond Green, is levelled and inclosed, and
is surrounded with lofty elms. Richmond Hill is cover-
ed with the most elegant mansions, and commands the
richest and most extensive prospects. i here are very
useful charities in this place, which are liberally sus-
tained, and judiciously managed. Sec the Beauties of
England and Wales, vol. xiv. p. 194.

RICHMOND, a city of the United States, and the
capital of Virginia, is situated exactly at the foot of the
falls, on the north side of James river, and about 150
miles from its mouth. It is connected with Manches-
ter, on the opposite side of the river, by a bridge 400
yards long, and there is an excellent bridge over the
small creek called Bainc's Branch, which divides the
lower from the upper part of Richmond. The public
buildings are, an episcopal church, a handsome state-

house, a court-house and jail, a house for the go-
vernor, a penitentiary, an armory, mai-ket houses,
a public library, containing about 3000 volumes, a
Lancasterian school, and eight chapels. The theatre
was burned in December 18U, and along with it the
governor of the state, and above 70 other persor^. A
handsome episcopal church has now been erected upon
the site of it, with a monument in front recording the
disastrous event. The city contains about 800 brick

houses, many of which are handsome, and 600 of
wood.

At the armory of Richmond 4000 muskets are ma-
nufactured annually, and during the last war, it sup-
plied the nation with 300 pieces of cannon, 12 and 6
pounders, only one of which burst on trial. In 1815
the legislature voted 100,000 dollars for the support of

the armory, and the establishment of four arsenals.

A very great quantity of flour is yearly made at Rich-
mond. A rope work is also established there.

A very considerable trade is carried on between Rich-
mond and New York. Linen made in the mountains
is exported to St. Petersburgh; but the principal ex-

ports are tobacco, flour and coal.

The shipping in 1816 amounted to 9943 tons. Steam
boats with transport boats attached, ply on James's

river, between Richmond and Norfolk. James's river

opens a communication nearly 100 miles long. The
Richmond canal stretches six miles along the fails The
lockage is eighty feet, which is accomplished by twelve

locks, which form a communication for boats between
the basin of the river and tide water. The comp my
by whom this canal was made, are bound to open the

communication as far as Pattenborough, 200 miles

distant from Richmond. The population is as follows:

1800 55j7 inhabitants.

1810 9735
1820 12,067

See Morse's Geografihy ; and Warden's Account of the

United Sta'eti, vol. ii.

RICINUS. See Materia Medica, Index.

RIFLE Guns. See Gunmaking,
RIGA- a city of Russia, and the capital of Livonia, is

situated about seven miles from the sea, on an extensive

plain on the Dwina, and on the gulf of Riga. The city

is situated on the right, and the suburbs on the left bank

of the river The streets are narrow and crooked, but

the houses, which are generally of stone, are neat. The
principal public buildings, Sec. are the town house, the

exchange, the house of assembly for tlie states of Livo-

nia, the imperial palace, the cathedral, the imperial

lyceum, the arsenal, the hospiial of St. George, the

church of St. Peter, remarkable for its fine tower, the

Russian hospital, the botanic garden, the theatre, the

custom-house, and the monument of the inoendiaries

of Riga Tiiere is also a public library, the museum of

Hinitnsel, and a college. As the Dvvina is loo wide

lor an iron or a atone bridge, it is crossed by a floating

wooden bridge, 40 feet in breadth, and 2600 in length.

"A row of piles," says Mr. Coxe, ''extends fioin one

shore to the oiher ; each pile is from 25 to 40 feet

Xx 2
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long, according to the depth of the river ; and appears

about four feet above the level of the water. To these

piles the pans of the bridge arc loosely fastened, by

jticans of iron chains, fixed to the transverse beams. The

bridge rises and falls with the river, and under the

wheels of heavy laden carriages it moves as if actuated

by a spring." When the frost sets in, the bridge is

removed ; the piles remaining in the water are forced

up by the ice, and conveyed to land, and the whole is

again laid down in the spring. The harbour of Riga

is commodious and safe, from the width of the river,

and from its distance from the sea. The entrance of

the river is defended by the fort of Dunaberg.

The principal manufactures of Riga are starch, play-

ing cards, refining of sugar and brandy; and some

vessels, particularly coasting ones, are built.

the states of the Church, situated in the Marecchia,

near the Gulf of Venice. The town is of consider-

able size, but gloomy ; but the streets are strait. There
are several squares in the town, and in the principal

one there is a marble fountain, with a statue of Pope
Paul V. in the centre of it. In the market place there

is a stone pedestal, with an inscription on it, stating

that upon it Csesar had stood and harrangued his army
after passing the Rubicon. The cathedral, the church

of St. Francis, and some others, are ornamented with

fine marble taken from the harbour of Rimini, which
was once covered with it. The church of St. Francis

is a fine building, erected in the fifteenth century, and

is adorned with statues, basso relievos, and numerous
sculptures. The principal antiquities here are a tri-

umphal arch of Augustus, and an elegant bridge 220

In a commercial point of view, Riga is one of the most feet long over the Marecchia, consisting of five arches.

important places in the Baltic. By the Dwina, and by a

great number of land conveyances in winter, it receives

the productions of Livonia, Esthonia, Courland, White

Russia, the district of Minsk, Lithuania, and the

Ukraine. A great quantity of Russian corn is exported ;

and the rye and barley of Sweden, Norway, and Hol-

land pass through it. The flax and hemp are assorted

at Riga by experienced persons into several kinds, and

the prices of them fixed. The best flax comes from

Marienburg, Druja, Sebesk, and Raliska. The govern-

ment of Novogorod Seversky furnishes the best hemp;

and that which comes from the district of Staradub is

particularly valued. The greatest part of the flax and

hemp are bought by the English. Riga exports

chiefly through English and Scotch houses, planks,

beams, skins, tallow, tar, and pitch. The values of the

exports were

In 1790, - - - 6,525,ri4 rubles.

1804, - - - 12,16fi,912

18C9, - - - 15,547,3^7

The articles imported are commonly wines, English

ales, oils, spiceries, fruits, salt, sugar, coffee, tea, and

woollen, cotton, and silk goods. They have amounted

to 6, r, and 8,000,000 rubles. The exports in 1804 were

divided as follows :

Kngland,
Holland,

France,
Spain,

Vortugal,

Italy,

I'russ'.a,

Embden,
Sweden,
Uenaiark and Norway,
Klsineur,

Lubeck,
Itostock,

Bremen,

5,o20,522
1,^08,4.-0

414,875
l,55u,6l4

827,135
74,290
160,331
249,227
()54,029

99.i,425

84,650
348,629
70,519
61,160

The number of vessels which arrived are between

1000 and UOO annually, and those which cleared out,

from 900 to 1000. Population about 36,000 East long.

24° r' 45",and North lat. 56° 5' I". See Coxc's Travi U
in Russia, Poland, iSfc.\o\. ii. p. 241—249; Chatteau

Calleville's Tableau de la Mer Jlaliiqui, torn. ii. p.

306—308 ; Muller, Saii)»iliici:;i'r zur Hussitc/ur Gfsc/iicjil,

vol. ix.; and Wiedon Btsc/ireihung dtr Sladt Riga.

RIGHTS, Bill of, is a declaration delivered on the

'13th ol February 16S8, to the Piince and Princess of

Orange, by the two British Houses of Parliament, " as-

serting and claiming the true and ancient undubitable

rights of the people of this kingdom."

RIMINI, anciently Jriminu/n, a town of Italy, in

which was commenced by Augustus and finished by

Tiberius, Its communication with the sea is by a ca-

nal which is choked up with sand and mud. Popu-

lation about 8000. East long. 12° 32' 51", and North
lat. 44° 3' 43".

RING, Saturns. See Astronomy, Index.

RINGS, CoLOUitED, Produced by thin Plates of Air.

See Optics.
RINGS, System of Coloured, as produced by Po-

larised Liijht. See Optics.
RIO GRANDE. See Brazil.
RIO DE JANEIRO. See Brazil.
RIO DE LA PLATA. See Buenos Ayres, and

Physical Geography.
RIPON, a considerable borough and market town

of England in the West Riding of Yorkshire. It

stands on a rising ground, between the rivers Ure
and Skcll, near their junction. The streets are ar-

ranged in the form of a square, the larger ones form-
ing the outside of the square, and the smaller streets

intersect the middle of it. The market place forms
a very handsome squaie, and is adorned with an obelisk

ninety feet high. Many of the houses are old, but
they are in general well built. The collegiate church
of Ripon is a large and venerable edifice, exhibit-

ing various changes front the Saxon to the Gothic
style.

It has the form of a cross, and has at the west end two
uniform towers, each 1 10 feet high, with the great tower
of St. Wilfrid in the centre, of the same height. There
was formerly a wooden spire upon each of these towers

120 Icet high, but they weie demolished in 1660, by the

fall of the steeple of St. Wilfrid's. This churcli has

been greatly improved and embellished by Ur. Wad-
dilove, the dean of Ripon. In one of the crypts of the

church there is a sort of catacomb filled with great

numbers of skulls and other bones, which have been
gradually collected tVom the churchyard
The town-hall, erected in 1801 by Mrs. Allanson, of

Studley royal, is a very handsome building, standing in

the market-place. The other public buildings and es-

tablishments are a free grammar-school, erected in

1553, a public dispensary, a school of industry, 4 hos-

pitals, and a new theatre opened in 1 972.

The manufactories of Ripon were formerly woollen
cloth and skins ; but both of them have tieclined. Two
cotton mills have been erected ; and the trade of the

town is facilitated by a canal about 2J miles long,

from the town to the river Ure. Ripon is governed

by a mayor, twelve aldermen, and twenty-four assist-

ants. It sends two members to parliament, who are

chosen by about two hundred electore. Over the river
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Ure, within a short distance of the town, there is a

handsome stone bridge of seventeen arches. Within a

little more than a mile of the town there are five other

bridges. The population of the parish of Ripon in

1821, was 13,096, and that of the borough and township,

4563. See llie Beauties of England and Wales, vol.

xvi. p. 6"4.

RIVER, is a stream of fresh water flowing into the

sea, or into another river, and formed from springs and

from the water which falls from the atmosphere, in rain,

dew, hail, or snow ; first -collected in rills, brooks, and
rivulets.

The following is a list of the principal rivers in the

globe, nearly in the order of their magnitude.

Amazons or Maragnon,
Seneg.ll,

Nile,

St. Lawrence,
Hoaiiho,

Rio (le la Plata,

Jennissee,

Mississippi,

Volga,
Oby,
Amoor,
Oronooko,
Ganges,

Euphrates,
Danube,
Don,
Indus,

Dnieper,
Dwina.

The following table of the relative lengths of Euro-
peon rivers has been given by Major Rennel.

Rivers in Euro/u:.
Thames, 1 Danube, 7
I'hine, SJ Volga, 9i

Rivera in ^sia,
Indus, probably, 6^ Oby, lOi
Euphrates, 8i Amoor, ll"
Ganges, 9^ Lena, llj
Burnimpooter, 9i Iloanlio, (China,) 13|
Non Kienor Ava, yj Kian Keu of China, 15^
Jennissee, 10

Rivers in Africa.
Nile, 12i

Rivers in America.
Mississippi, 8 Amazons, 151

The theory of the motion of open canals, and conse-

quently of rivers, has already been given at great length,

in our article Hyduodynamics ; and under Physical
GEOonAPHY, the reader will find in great detail all those

interesting phenomena respecting rivers which he might
have expected under the present head.

ROADS AND HIGHWAYS.
" Next to the genial influence of the seasons, upon

which the regular supply of our wants, and a great

portion of our comloris so much rteptud, there is per-

haps no circumstance more iiittresting to men in a

civilized staiL ilian the perftction oi the means of in-

terior comniuiiicaliun." This senliment, quoted in one
of the reports of the commiuee of il-.o House of Com-
mons upon the higliways of Uie kintcdom, speaks to

the heail and feelings id' every one, and marks in a

strong point of view, an object, which for the last

twenty ytars, has moie especially occupied the British

legislature; so that while the field of battle has been
osciilaiing between the extremes of Hanibuvgh and
Rome, and of Madrid and Moscow, the domestic
policy of Britain has in no instance been more strik-

ir.i; ihan in opening the country by the formation of

nuniiious roads. If we look comparatively to the

map of Europe, the surface of tlie United Kingdom
ap];ears every where intersected with numerous roads,

while in other countries tliey seem to radiate only

from their respective capitals. Some years since, the

writer of this article made a cursory estimate of the

extent of the highways of Great Britain and Ire-

land, when it appeared, that, indcpendcnlly of an
almost incalculable number of parish and private

roads, the highways alone extended to about 25,000
niiles. Upon a very moderate calculation of the ex-

pense of these roads, including bridges and compen-
sation for land, we may state it at the rate of 800/.

per mile, which is equal to no less than the ag-

gregate sum of twenty millions sterling. Now we
may faiily ask, to what branch of political economy
can we look for more splend'd examples of internal re-

source ? It has been truly said, that until a country is

traversed and laid open by roads, its government must
be weak, and its people remain in a state of poverty.

On a subject of such universal interest as the forma-

tion of roads, the mind delights to dwell, while it traces

their connection with the progressive stages of civili-

zation in the occupation of the hamlet, the village,

and the city. Perhaps we shall best treat the historical

part of our subject by a general reference to roads, both
at home and abroad.

In speaking of tlie roads of other countries, we may
observe that a people who have executed such splendid

works as those of Egypt and Persia, must to a certain

extent have had a system of roads corresponding to

their habits, no less perfect than those of later times.

The circle of the arts seems to move round, yet,

doubtless, the same portion of mind has existed in

every age, though our record or knowledge even of

comparatively late periods, has by many perverted

chances become extremely imperfect. The territory

or jurisdiction of the Greeks and other nations, who, in

early times, flourished upon the shores of ihe Mediter-

ranean was small; and although they achieved works of

magnitude with a display of taste which still continues

to be the subject of our wonder, and will perhaps ever

remain to be consulted as our authorities, yet but little

is known of their municipal affairs.

But it is far otherwise with the works of the Ro-
mans, whose conquests extended to all parts of the

then known world. With that nation it was always

a primary object to lay open subdued countries with

roads to be applied to its future purposes either for

obiaining supplies or securing a retreat. Such was

tne Aurclian road, which led from the gate of that

name to Milan, and from thence across the Alps by

various routes, forming the key to Gaul, and all the

nations of the north. In Italy alone, the Romans are

said to have laid about 1 1,000 niiles of road. Of these

the classic amiquary has been able to reckon many of

the principal ways which led from Rome by the dif-

ferent gates, such as the .-I/ipian, Salcrnian, Elaminian,

Ostian, Praenesdne, 'J'iburl.h<-, Triumji/iol, and others,

varying in extent and importance according to the

circumstances of the country through which tliey

passed ; and from these again, a vast number of sub-

ordinate roads, ramified in every direction. Some re-

mains of these sjdendid woiks are still to be seen,

though the face of the country in the lapse of ages,

and tlie vicissitudes of time, has undergone such
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changes, as to leave llule more to us than the mere
recital of their names.

In the forniaiion of roads, the Romans generally

kept a straight line of direction, though at the ex-

pense of works of considerable difliculiy ; at one place

performing extensive excavations, at another stretching

over valleys by bridges and aqueducts, and boldly

piercing the mountain with under-ground tunnels,

as that of Pozzuoli near Naples, cut about half a

league through the solid rock, arid forming a road-way

or aperture of fifteen feet square. But in nothing is

our wonder so much excited as at the pains bestowed

in preparing a firm bottom for the structure of their

roads. In some instances, they built walls of masonry,

and strengthened the ground by ramming it with brick,

rubbish, gravel, or small stones and flints, on which
they laid a course of square blocks of various dimen-

sions, not unfrequently cubes measuring eighteen inches

upon their several sides, though the iengthway was
generally the greatest. The surface of these roads was
spacious, firm, and srnooth. Many of ihem had a

double row of pavement for carriages going in dif-

ferent directions. These were separated by a cause-

way in the middle, somewhat raised above the others,

and paved with brick for the conveniency of foot pas-

sengers. The A/i/iian 'uiay, so much celebrated by
Horace, was originally carried only to Capua, but was
afterwards carried to Brundusium by Julius Caesar,

being altogether about 300 British miles in length : it

formed one of the most splendid memorials of that em-
peror's reign, under which about two-thirds of it were
executed. This famous road is in many places still

quite entire, though understood to have seen its

nineteenth century.

In Britain, the remains of the Roman ways are now
hardly to be traced. They were generally termed
streets, as Watling Street, Theneild Street, Erminage
Street, and others. At Castrum, or Chester, one of
the greatest Roman depots in Britain, some of the old

roads are still to be seen, and occasionally compactly
built pavements are discovered, with several feet of
soil upon them. Roman roads have also been found
in different parts of Scotland. A portion of one may
still be seen leading from Musselburgh bay to Aber-
corn, one of their principal stations on the Frith of
Forth. A portion of this street, termed the " Fish-
wives causeway," leads through the fields from Piers-
hill Barracks towards Portobello. It consists of boulder
stones very different in size, and is said closely to

resemble some of the old Roman ways still seen in

Italy.

The pontiffs and heads of the different Italian states

succeeded the munificent reigns of the emperors in

the government of this ancient kingdom, and follow-

ing the established taste of that country for roads,
Italy still preserves her celebrity for interior commu-
nications. Amidst the misery which the sway of
Bonaparte entailed upon the countries on both sides
of the Alps, it was fortunate that his measures ulti-

mately tended to facilitate the intercourse between the
ancient mistress of the world and the rest of Europe,
by the impovement of the great passages across this

mountain range, which was effected by the French and
the Italians in the years 1804-5. Under the aus-
pices of this great man, the Aurelian road has been
thus adapted to the speed of the modern traveller.

The track by the Simplon being generally at the rate

of one perpendicular to twenty-eight horizontal, the
postillion now takes that road, formerly almost imprac-
ticable, without requiring to slacken his pace. Among

the difficulties to be encountered in the formation of

this magnificent undertaking, there are several under-
ground tunnels, the longest of which measures about
200 yards. It is curious thus to see the aggregate pow-
er of armies under the control of one individual directed

to such objects. It is indeed doubtful whether at this

moment the fame of the Roman emperors stands higher
as conquerors, or for the works of art which they achiev-

ed ; and we hesitate not to say, that the French empe-
ror's chief claim to true greatness will be sought for in

the works which were executed under his powerful
command as a military engineer.

The French highways seem to have been modelled
upon those of Itily, the great and early prototype of
the nations toward the north. The roads which radiate

from Paris, like those of Rome, are chiefly chausees,
causeys, or causeways. These consist of a bottom or

foundation, carefully prepared, and previously drained,

on which stones measuring about six, eight, and ten

inches square, are set or built, the downward side

being in the usual manner somewhat smaller than the

upper one. The rock from which these stones are

taken is generally quartzy sandstone, of considerable

tenacity. The lines of direction of the French roads

are for the most part straight, without much regard
being paid on many occasions for more easy or favour-

able lines of draught. They are of a spacious breadth,

varying from thirty to sixty feet, even seventy feet

;

the causewayed part is usually situate in the middle,
being about si.xteen or eighteen feet in breadth, with a

bridle or summer road on each side. Many of the

roads of France, however, like those of England, are

made with metal or broken stones, a system practised

even before the revolution, by the Etats de Languedoc,
under the direction of M. Turgoz in Limonsin, Sec.

which now rather seems to be gaining ground, as

forming a road so much smoother, and more agreeable

than the irksome noise of the paved road. The chaussee
in the middle being somewhat elevated in position,

seems entirely to have precluded the idea of a foot-

path on either side; a comfort which rarely extends
ijeyond the boulevards of the large towns. Nothing
indeed surprises an English traveller more than to find

Paris, the mistress of politeness, and the admired the-

atre of the arts, still without this accommodation ex-

cepting in a few streets at the Court-end of the town,

where a kirb-stone is introduced, lining a somewhat
elevated, though roughly causewayed footpath. In all

other parts of that otherwise elegant city, the unfortu-

nate pedestrian is left to trudge along under all the

indignities of the bespattering cfieval and his harassing

driver, in their traverse course through the kennel in

the middle of the street.

The want of cross or parish roads is not peculiar to

France; for there seems every whereon the continent

an almost total oversight with regard to their import ance

to the best interests of a country. They do not seem
yet to have caught the English sentiment, so happily

expressed by the late Dr. Anderson in his Rural Ro-
creations. " Around every market place you may
suppose a number of concentric circles drawn, within

each of which certain articles became marketable,

which were not so before, and thus become the sources

of wealth and prosperity to many individuals. Diminish
the expense of carriage but one farthing, and you
widen the circle ; you form as it were, a new creation,

not only of stones and earth, and trees, and plants, but

men also; and what is more, of industry and happi-

ness." In France, notwithstanding the excellency of

many of the principal roads, and the science displayed
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in their conslructioii the utmost difficulty is experienc-

ed in crossing that fine country. In attempting this,

you at once get into a range of narrow lanes, besei with

luxuriant furze and wild shades, forming no doubt an

agreeable shade, but proving, upon the whole, a great

annoyance to the traveller a* well as to the husband-

man. The present state of the conlincntal parish roads

forms a complete bar to the numerous advantages

which would follow the establishment of some syste-

matic mode of appointing trustees or commissioners
from among the country gentlemen, who would then

feel a more immediate interest in the internal improve-

ment of their respective neighbourhoods. Such a system

would excite a spirit of cnlcri)rise, carrying in its train

numerous enclosures, drainage, and many local advan-

tages, which, in the present close and impracticable

state of the country, can neither be forseen nor under-

taken.

We cannot withhold our' admiration, however, of

the facilities of the traveller on the roads of France.

Take away the apparently useless and harassing system
of passporis, (a! least during periods of profound peace.)

and upon the French roads you proceed from the one
end of the kingdom to the other without annoyance, or
the occurrence of a single toll-bar. The same thing
takes place with the mariner, who, having cleared at

one port, may put into any harbour, and enjoy the

benefits of all the lights upon the coast without far-

ther trouble; the whole community being considered

as one great family; and the establishment for the

erection and maintenance of roads, bridges, harbours,

and light-houses being under one special board of

engineers. This proves also an excellent system for

training young gentlemen of talent, who having been
placed at the polytechnic school in Paris, are according

to their several propensities and tastes, brought forward

as civil and military engineers in all the departments
of the French service. The school for civil engineers

at Paris is somewhat analogous to our military college

at Woolwich ; by this means the country is supplied

with an organized body of engineers, whose science and
conjoined practice insure the systematic performance
of all their public works. We cannot help expressing

a wish that Britain and France, with regard to this

department, were in some measure blended together;
that in the road department for example, the French
had, in connexion with their professional system, the

aid, patrimonial interest, and local knowledge of the

country gentlemen.
The roads of Spain and Portugal are generally

allowed by travellers to be in a very indifierent state,

and devoid of all the more recent itnprovemcnts.
Their direction proceeds with very little regard to

the line of draught. Their surface is rough, and their

repair but little attended to. The political siiualion of

these countries for the last twenty years has been high-

ly inimical to improvements of this description. They
are every where nearer to the seacoast than France, and
have, upon the whole, less dependence upon the state

of their roads for the transportation of troops. It

has indeed fallen to the lot of few countries during pe-
riods of war, to proceed in the advancement of interior

communication.
The chaussee, or paved road, similar to that of

France, is common in the most populous districts of

the German and Prussian dominions ; but over a great

part of these countries, the roads are little more than
formed, being almost without any prepared surface.

Hence they are all run into deep tracks, which are ex-
tremely inconvenient to iravdlers; and therefore it

becomes necessary in the different circles or cantons
to have different lengths of axles, so that a carriage pro-
perly fitted for a journey in Germany, requires that the
wheels should be made to shift out and in at pleasure,
to suit the tracks of different districts. The improve-
ment of the roads has been undertaken in various parts
of these counuies ; but it must be a work of much time
before this can take place very generally.

In Holland the travelU:r generally betakes himself
to the numerous water-ways or canals of the country

;

but here time and patience arc both necessary ; for

though the canals are spacious, the passage boats move
slowly, and to suit a few trifling bridges by the way,
(for they never pass through the towns,) are made so
narrow that there is no more than sitting room in their

cabins : the traveller's walk through the town, how-
ever, accompanying his luggage in a good day, under
these circumstances, becomes rather a relaxation. The
roads in Holland are generally carried in undeviating
straight lines along that low flat country, between a
double row of trees, with a great ditch on each side.

Upon the tups of the national dykes, which defend the
land from the inroads of the sea, the traveller is often

upon pretty elevated ground, where his track takes

many tortuous directions. The Dutch are at great pains

in preparing as firm a foundation for their roads as the
nature of the country will admit. They are then built

with thin bricks called clmkers, which are laid in lime,

their longest direction being across the road ; so that

a carriage passes along in the same easy manner as if

it were upon a railway. The people of Holland are
generally reputed to be very slow in their motions ; but
their land journies are certainly exceptions to this ; for

in going to market, and even in farming operations, their

carts are generally at speed. In the lower parts of the
Netherlands, the roads partake a good deal of the Dutch
construction, and in the higher parts, the chaussee oc-
curs, which in some districts is laid with the greatest

precision, and makes most excellent roads.

The Swedes have long had the character oF being
excellent road engineers. Good rock is very generally
met with in Sweden; and they spare no pains in break-
ing it small. Their roads are spacious and smooth

;

and travelling in all their principal lines, is as easy as
on the best roads of England. Where the country has
been opened in Russia, the roads are formed on scien-

tific principles; but they bear no comparison to the
extent of that vast empire. Hence the unwieldy fonrj

of such a country, and the application of the Abbe
Raynal's remark, " Let us travel over all the countries

of the earth, and wherever we shall find no facility of
trading from a city to a town, and from a village to a

hamlet, we may pronounce the people to be barbai-ous
;

and we shall only be deceived respecting the degree of

barbarism."

Roads connected with Mexico and Peru have long
existed; and among the other peculiarities of these

states, the descripiion of the excellent condition of some
of their ancient roads has excited the surprise of Euro-
peans. But the advanced state of this de|)artment, like

many other earlier accounts of the New World, has

been greatly exaggerated. More recent travellers have

not been able to discover Montaigne's famous road from

Quito to Cursoe, said to have been 300 leagues in length,

and 25 paces in breadth, constructed with immensely
large stones, with a running stream, and a row of trees

upon each side.

In the cultivated parts of North America, the roads

have latterly been much improved ; and some of the prin-

cipal lines arc similar to the generality of English roads,
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which in construction they resemble. Along some of

the morasses and inland parts of the country roads of

some extent are actually made with logs of timber dis-

posed as railways. For bridges, particularly of timber

and catenarian arches with chains, the Americans have

a considerable name, and have lately executed works of

this kind of great extent.

In thus briefly noticing the roads of various countries,

thS object has not been so much with the expectation

of instructing, as Avith the view of pressing a subject,

upon the notice of travellers, which more or less con-

cerns every one, that they may be induced to lake notes

in the course of their journeys in foreign coimlrits upon

a topic regarding which conversational remarks are so

coniiiion, though few of them reach the public in a pre-

cise and tangible form.

In giving an account of the state of British roads

and highways, we may take some retrospect of their

advancement to a system. The sites of our ancient

towns and cities were, for obvious reasons, chosen upon

the wooded banks of rivers, where a supply of water

and of fuel were conveniently within the reach of the

inhabitants, and no doubt, at the period of their

foundation, apparently in great abundance. Though
the lapse of time may have been sufficient to clear

away the forest, and the river or lake may now iall

short of the increased wants of their surrounding po-

pulation ;
yet in every instance, the evidence of the

eaily existence of these may be traced in the imme-
diate vicinity of all towns and populmis districts. The
change of circumstances produced by the gradual re-

moval of fuel and building materials from the eaily set-

tlers is very striking, and has of course given rise to

the extension and improvement of interior communi-
cation. At a remote period, when each family formed

a kind of community within itself for providing the ne-

cessaries of life, it is obvious that there could then be

little communication with distant parts of the country,

and there was therefore no use for roads, which long

after the establishment of towns, must have continu-

ed in the state of footpaths and horsetracks. The
bulky articles of fuel and building materials are likely

to have given the first idea of a sledge, the precursor

of the wheel carriage, and to have led ultimately to

the construction of something like a road. As before

noticed, our first roads were the military ways of the

Romans; and even after the experience of ages, this de-

partment cannot by any means be said to be complete

in all its details.

The early roads of all new countries are therefore

generally directed to the elevated grounds, wiih a view

to avoid the marshes of the vallejs, answering very

well for bridle-tracks, but extremely inconvenient as

carriage- ways : hence, as the habits of a country change,

and the lower grounds are drained, the roads progres-

sively get upon lower levels, and as they approach
large towns and capital cities, become more spacious,

and are made to diverge in all directions. As wealth

and establishments are necessarily the precursors of

improvements, we are naturally led to look to Eng-
land for the earliest advancement in the road depart-

ment. In the year 1285, we find the first law respect-

ing roads and highways, by which it is enacted, that

the proprietors of the land shall enlarge and " breadthen
the ways where bushes, woods, and ditches be," to

prevent robberies, and a train of evils to which the

lieges in those days were thereby subject. In 1346 it

vras enacted, that Edward III. should be enabled to

levy a toll on carts and carriages passing from St. Giles'

in the Fields to Temple Bar ; and also by the road which

is now Gray's Inn Lane, both of which had then become
impassable. But the famous act of Henry VIII. was
the first measure of a general nature upon which all

the after-improvements and extension of ihe ro.td sys-

tem were founded. By this act, the respective parishes
were intrusted with the care of ihe roads, and survey-
ors appointed to be annually elected to lake charge of
them. It soon, however, appeared, that the I'uuds

allotted for this purpose were insufficient, and as the

traffic of the country extended, the roads became hanily
passable, while the several trusts were in a state of
bankruptcy. The next measure was therefore to make
them all turnpike, and toll bars were according! i set

up, and those in future who used the roads, were made
to contribute directly towards their support, a system
which, under various modificaiions, has hi'hcrto been
persevered in. Now the whole face of the country is

laid open with carria.me ways, placed under various

trusts or commissions, and although they had become
very general, yet entirely new lines are occasionally

formed, besides a constant improvement in the line

of draught of the old lines, so that it may truly be said

of road-making that it has no end. In England, the

agriculture of the country got into a formed and im-

proved state long before wheel-carriages came into ge-

neral use; and, in this way, the practice of going
over the hill is still too often persevered in, when a level,

frequently as short, would be obtained by going round
its base.

There are many of the great lines of road which,

to suit the facilities of modern travelling, still require

a general improvement. The union with Ireland gave
rise to the extension and improvement of ihe roads

leading to the great ferries at Portpatrick, Holyhead,
and Milford, which have severally undergone the latest

amendments, especially the Holyhead line of road, pass-

ing through North Wales, by Shrewsberry and also by
Chester, to London. Connected with these lines, a

great bridge of suspension is now (182-i) in progress

at the straits of Menai, consisting of a catenarian arch
of chains extending to 560 feet, between stupendous
abutments of masonry ; a work which is no less credit-

able to the British name than to the enterprise of the

eminent engineer, Mr. Telford, under whose direction

it is executing.

In South Wales a similar policy on the part of the

government, will, no doubt, also fall in due lime to be
acter; upon. The ferry between Waterford and Milford-

haven, having now got steam-packets, may be made
equally efficient with those of Portpatrick and Donag-
hadee, as it wants only the improvement of the roads

through South Wales to complete that communication
which is somewhat shorter than the others to London.

In Ireland, the department of the roads is under the

same description of management, by numerous trusts

and co^lmis^ions, as in England. In ihe beginning of
the nineteenth century, the roads of Ireland were, gene-

rally speaking, considered in a better condition than
those of any other part of the United Kingdom. Here
the cross roads are also numerous, and in a tolerable

good state ot repair. The principal roads are spacious,

varying in breadth from thirty to sixty feet, while the

ditches and side drains are in many instances kept with-

in the fences, and as the road-metal, consisting of lime-

stone, and a kind of lime-stone gravel, is of good quality,

the surface of the Irish roads is in general smooth and
hard.

The road-system in Scotland differs considerably in

the management from those of England and Ireland.

The Scots local trusts are divided into districts, each of

IMc.
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wliich seem to have a inoic irnlcpcndent control without

reference to quiulei- sessions, ;i3 is the case in the other

parts of the kingdom. In taking any general view of

the roads of Scotland, they may he classed under three

distinct heads : First, those of the soiuhcrn counties,

which have been wh.oUy made and maintained by the

statute labour and the rates collected at the toll-bars:

Secondly, the military roads of the Highlands, made by

the troops on the peace establishment, wholly at the ex-

pense ot the public ; and, thirdly, the roads made under

the direction of the parliamentary commissioners, at the

joint expense of the public and the landed interest of the

northern counties.

It is to the formation of the two latter classes of these

roads that we perhaps owe much of our present taste

for road-making throughout the united kingdom. The
military roads had their origin in the rebellion of 1715,

when it was found that the royal troops could not pe-

netrate farther into the Highlands than Blair in Athol

from the total want of roads. " The inhabitants of the

Highlands," says Colonel Robert Anstruther's Memo-
rial, included in the Parliamentary reports, "a hardy

race, accustomed from their infancy to arms, devoted to

their chiefs, strangers to industry, and secluded from
all intercourse with the rest of mankind, as well from
their natural situation, as by their dress and language,
formed a distinct people from the rest of the empire

;

and for ages, the government, the country, and the

Highlanders, suffered greatly from these distinctions."

About the year 1732, General Wade was appointed,

with the several regiments under his comtnand in this

district, to make certain roads, which should in future

be sufficient for the conveyance of troops and military

stores. The first line of road which they formed was
from Stirling, across the Grampians, to Inverness, and
from thence along the chain of forts, including Fort
George, Fort Augustus, and Fort William, between the
cast and west seas, by which troops and artillery were
carried with facility into the central Highlands, and
thereby the disturbances of 1745 were speedily sup-
pressed. By the year 1785, the military roads, includ-

ing what has been termed the Galloway road, from
Portpatrick to the river Sark, on the confines of Cum-
berland, extended to no fewer than about 788 miles,

including 1011 bridges; and the light-house of Port
Patrick. The improvement of the northern districts of
Scotland became a still farther object with government
about the year 1S03, when a select committee of the
House of Commons, among other objects, took under
its consideration the farther extension of roads in the

Highlands and Islands. Commissioners were appointed
by Parliament with power to defray one half of the
estimated expense, provided the proprietors of the land
advanced the remainder. In this manner, by the year
1814, about 700 miles of road had been made under this

commission. At this period, the whole of the military
and more recent parliamentary roads of the north, now
extending to about 1200 miles, were thrown into one
general trust, with power to assess the counties to a
certain extent, the government making up the balance
of about 10,000/. per annum, as the estimated expense
ol their maintenance, including ferry piers, landings
slips, inspection, and management.

1
1 the history of the road department of Great Bri-

tain, one of the most important features of its progress
•\vcs, the appointment of the committee on the roads and
highways of England and Wales in the year 1806.

Vol. XVI.—Paut I.

The reports of this committee upon wheel carriages,
and the construction of roads in general, arc perhaps of
the highest importance to our domestic policy ever
made to Parliament. These reports contain a mass of
information collected from men of the first considera-
tion for scientific and practical knowledge ; among
whom we notice the names of Jessop, Walker, Gum-
ming, Edgewortb, Ward, Boswell, Sec. Sec. It is,

however, much to be wished, that the important la-

bours of this committee had not terminated till they-

had proved, by actual experiment, upon the great
scale, many of the scientific and elegant theories
submitted to its consideration. By such researches,
our improvement in roads and a more perfect con-
struction of wheel carriages, would have been syste-

matically continued, till we should have realized the
ultimate benefits anticipated by the conclusion of the

committee ; namely, that no less than Five Millions
sterling might annually be saved to the public by
following out the inprovement of our road system,

under the direction of parliamentary commissioners

specially appointed for the highways of the king-

dom.

ROAD-MAKING.

From the historical sketch we have given of roads
generally, it appears surprising how slowly im-
provements advance to any thing like perfection in the
art. In illustration of this we may take an example
from the military roads above alluded to. Agreeably
to the practice even late in the eighteenth century, roads
were in most instances, carried in a direct line, without
much regard to the undulating surface of the country.

The approaches to some of the most noted passes of the

Highlands were so precipitous and difficult as to have
been familiarly termed, " Rest and be thankful," " The
Devil's Staircase," and the like, where stone seats

were actually provided for the use of the hardy pedes-

trian. At one of these, a celebrated author having
inquired at his guide what could have induced the

gentlemen who commanded the troops on the service

of the military roads to put their designations upon cer-

tain tablets set up by the way, he facetiously replied,

" I know not, unless it were to afford the weary tra-

veller an opportunity of cursing them by name and sur-

name."
Although in Road-making the Line of direction must

always be subordinate to the Line of draught, yet the

former is notwithstanding of importance, both as it re-

gards the safety of the traveller, and the trackage of the

load. Independently of the numerous accidents which

occur, from the sudden collision of earriages travellingal

speed upon a tortuous line of road, it were even better

to go up a moderate acclivity, than to introduce nume-
rous turns, which, to a certain extent, are not less de-

trimental to the effective power of the horse, than the

up-hill draught. Every turn in the road, which ulti-

mately amounts to a right angle, does in effect, suppose

the carriage to have been brought from a state of mo-
tion to a Slate of rest, and from rest to motion again.

Turns, in a road where they are unavoidable, ought to

be formed on curves of as large a radius as the situation

will admit.

In forming or laying out an approach to a mansion-

house, we consult our taste, and arc neither deterred by

the elongation, nor winding direction of the road, in

Yy



354 KOADS.

bringing the various objects of an interesting nature into

view. In public roads, however, this slioukl very

rarely enter into the design of the engineer, though

other considerations, such as a more easy line of draught,

a more suitable tract of ground, or the vicinity of good

materials, will sometimes properly induce the adoption

of a less direct course. The Roman roads were chiefly

laid out in long straight lines, and the engineers of

France, and other continental countries, have followed

their example more closely than those of Britain. Ex-
tensive straight lines are doubtless irksome to the eye,

and do not suit the associations connected with the ever-

varying "line of beauty." But upon the king's high-

way, something is undoubtedly due to the ease of the

horse. There ought, therefore, in laying out a road, to

be a kind of compensating balance between the lines of

direction and draught ; and wherever weighty reasons

occur for varying the direct line, such as an acclivity

to be avoided, more proper soil to be obtained, the avoid-

ing of valuable property, or the including a village or

town ; where surh motives present themselves, the

judgment of the engineer will of course be exercised in

varying the line of direction.

One of the most important considerations in practice

is the adoption of a proper Line of draught, according
to the changing circumstances of the country through
which the road passes. Wherever a level line of road
can be obtained, it should in our opinion be adopted,
regard being had to the drainage of the soil, and the

particular form or curve given to the surface of the
road. In how many instances does the scientific en-
gineer, when called upon to improve a line of road,
carry us along a imiform and easy acclivity, instead of
an intermitting tracky consisting of precipitous heights
or abrupt hollows. If, for example, we take the diffi-

cult pass of " Rest and be thankful," in Argyleshire,
where the road is carried through the pass of Glencrow,
along an undulating line of draught, it might, upon
leaving Loch Long, be made to rise upon a very gen-
tle and uniform acclivity all the way, admitting, how-
ever, of occasional level parts for the relief of the
draught. In like manner, on the Loch Fyne side, a

much more easy line of draught than the present might
be found on the same summit. Similar instances every
where occur, in travelling over the chalk, lime, and
sandstone knolls of the south ; one or two of these may
^Iso be noticed. On the great north road, perhaps the
worst stage between London and Inverness is that
between Newcastle and Durham, and here the error
might in a great measure be avoided, by merely varying
the line of direction. Another instance is upon the
great road from London to Ireland, through South
Wales by Milford. The stage alluded to is that be-
tween Bristol and New-Passage ferry, which is extreme-
ly tortuous, both in its line of direction and draught

;

although, by keeping along the right bank of the Avon,
the road might be shortened, and preserved nearly upon
one level.

We must not, however, omit to notice, that various
opinions exist with regard to the most proper line of
draught ; some think that an undulating line is better
than one which is level. As this idea seems.to strike
at the root of all our road improvements, it will be
proper to bestow more attention upon it, than it

would otherwise, from its obvious nature, seem to de-
serve. It is contended by many, that horses are more
fatigued- with their load, upon a level road than upon

one which goes up and down hill. This view is gene
rally supported by arguments supposed to be derived
from the anatomical structure of the horse, and from
the various muscles of the body being thus alternately

brought into action. But we may notice, that in an up-
hill draught, a carriage may be conceived as in the state

of being continually lifted by increments proportional

to its rise or progress upon the road, as already men-
tioned under the article Railway. We may also show
this practically, as every one knows that on a stage of
twelve miles the post boy generally saae.i, as it is term-
ed, at least half an hour upon the level road, because
on it he never requires lo slacken his pace as in going
up-hill. Now, if he or his company, would agree to

take the same time to the level road that they are oblig-

ed to do upon the undulating one, the post-master

would find no difficulty in determining which side of

the argument was in favour of his cattle. With regard
to the fatigues or ease of the horse, the writer of this

article not having such plain matter-of-fact for his

guidance, upon one occasion submitted the subject to

the consideration of a medical friend, ^Dr. John Bar-

clay, of Edinburgh, no less eminent for his knowledge,
than successful as a teacher of the science of com-
parative anatomy,) when the Doctor made the following

answer

:

" My acquaintance with the muscles by no means
enables me to explain how a horse should be more fa-

tigued by travelhng on a road uniformly level, than by

travelling over a like space upon one that crosses heights

and hollows ; but it is demonstrably a false idea, that

muscles can alternately rest and come into motion ia

cases of this kind. The daily practice of ascending
heights, it has been said, gives the animal wind, and
enlarges his chest. It may also, with equal truth, be
affirmed, that many horses lose their wind under this

sort of training, and irrecoverably suffer from impru-
dent attempts to induce such a habit." In short, the
Doctor asciibes " much to prejudice originating with
the man continually in quest of variety, rather than the
horse, who, consulting only his own ease, seems quite
unconscious of Hogarth's Line of Beauty."—-i?e/!or.' on
the Edinburgh Rattway.

Due regard having been paid to the lines of direc-

tion and draught, the road comes to be formed perhaps
through an undulating tract of country, and over a va-

riety of soil, requiring different modes to be specified

for its execution. One ruling principle, which should

pervade the whole system of the formation of roads, is

their thorough drainage. The smaller drains, ' con-

nected immediately with the road, must vary in their

number, direction, and description, according to the

judgment of the engineer. They consist of what arc

technically termed bojc and rumbling drains ; the former
of which are built, and the latter consist of a stratum of

ruble stones, simply thrown into an excavation made for

their reception, through which the moisture is allowed

to percolate. Where the road is to be made through
a boggy or marshy soil, which is generally pretty level,

the opportunities for drainage are less obvious ; nor is

this so material, as ground of this description is capable

of containing a great quantity of water, without en-

dangering the flooding of the load. In such situations

it also fortunately happens that land is seldom of much
value, and therefore, in making a road through a mo-
rass, a much greater breadth should be included be-

tween the lateral drains tlian where the ground has an
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undulating surface. Altenlion should also be paid to

cut the ditches of a moderate depth, as the tenacity of

Buch soiiS depends ujjnn their being kept in a some-

what moist state. If a section of such ground be expos-

ed to the sun and air, by deep side culling, it soon pul-

verizes, and loses its elasticity, when the level of the

roads falls, and its surface gets into disorder. The
drainage of a road should rather be made across than

in a lateral direction, as being less apt to be injured by

the traffic upon it. Whatever degree of convexity is

given to the cross seetion of the surface of the road,

the same figure should be given to the bed or ground

on which the broken stones are to be laid, liy this

means, ihe drainage will be assisted, and the metal pre-

served of an equal depth throughout, instead of being

thicker in the middle, or under the horse patli, than

where the carriage wheels travel. By this means also

a considerable portion of metal will be saved, especially

in situations where it is laid of the whole breadth be-

tween the side drains. This is further illustrated by Fig.

4, Plate CCCCLXXX. and its description at the end of

this article.

The curve, or top line of ihe cross section of the road,

is also important, and its degree of convexity should
be regulated very much by the line of draught, the

principal object being to carry oflf the moisture by sur-

face draining. But, for this purpose, the declivity from
the centre to the sides may be very gentle, it being

only wanted to take it off so easily as not to endanger
the washing of the pulverized stuff entirely away or rut-

ting the surface. To provide for the rain-water flow-

ing in direct lines from the centre to the sides of the

road, would be to barrel or round it too much, as was
the case formerly, even to a degree that was dangerous
for carriages. The cross-section of a level track of

road should be elliptical, falling from the centre to the

verges on eitlier side, at a rate not exceeding an inch

and a half perpendicular to a yard horizontal. But
where an acclivity in the line of draught occurs, where
carriages are in the greatest danger of being upset, the

surface of the road should be kept flat, or with a fall

not exceeding three quarters of an inch to the yard, to

take the water gently off toward the sides, and prevent it,

during heavy rains, from rutting the road in a lateral

direction.

It has been complained that many thousand acres

of land throughout the kingdom are lost to the agri-

culturist, from the increased breadth which is now
given to our public roads; but this, to say the least,

is a very narrow view of legislative policy. Independ-
ently of the safety and conveniency of the traffic, the

mere consideration of drying the road by more speedy
evaporation, is a sufficient reason ior preserving a

spacious breadth in the formation of all roads, while
the effects of the rising growth of the hedge-rows,
and the ultimate erection of buildings along it will

be rendertd less injurious. The highways or great
lines of road should, in no instance, be formed of a less

breadth than forty feet, and the metal bed not less

than eighteen feet broad, with at least one footpath of

five feel in breadth along the side ; especially within a

few miles of all towns and villages. It would be diffi-

cult to give any scale of breadths for public roads, the
local circumsiances of which vary so much. But, with-
out presuming to be fastidious, we notice, that, within

six or eight miles of all large cities or towns, the ap-
proaches should not be formed ai less than sixty feet be-
tween the fences. In such situations the whole breadth

should be metalled, or laid with broken stones. In
the vicinity of towns of about 50,000 inhabitants, the
breadth should be at least fifty feet between the fences,
and be in like manner metalled from side to side.
Where the population does not exceed 30,000, the sta-
tutory breadth of forty feet may be adopted, the metal
ling being still continued of the whole breadth, with
paved side-drains. At intermediate distances, where
it is not thought advisable to have the metal of a
greater breadth than eighteen feet, the compartments
between the metal bed and the side-drains may be laid
with gravel or chips of stone to the depth of not less
than half the thickness of the central part of the road.
In the vicinity of London, and the capitals of Dublin
and Edinburgh, and other great towns, as Glasgow,
Manchester, Liverpool, Sec. it would be desirable that
the principal approaches were at least seventy feet in
breadth, fully metalled between the side-drains, which
ought to be neaily formed, and paved, and the roads
provided with a foot-path on each side.

By the fabric of the road is more particularly meant
the component parts of the metal bed. Where the
bottom is naturally wet and spongy, it is well to ram
it with chips of stone or with rubbish somewhat freed
from earthy particles. It is extremely desirable, in

every situation, that the road-metal should be broken
to a uniform size, so as to form a compact body through-
out. But, as the preparation of the small metal suita-

ble for the surface of a road is expensive, it will, in many
situations be found advisable to lay a stratum or course
of hand-laid stones, of from five to seven inches in

depth, with their broadest ends placed downwards, and
the whole built compactly together, upon the prepared
bed or soil. On this course of stones, broken metal
to the depth of not less than eight inches may be
laid, though the quality of the rock should be kept
in view in fixing the depth of this tipper stratum. In
fixing upon the size of the top metal, the more hard
and tough its nature is, the smaller it may be broken;
it being an object of main importance to have the metal
" well assembled," as the road-makers express it, or
broken of a uniform size. In almost every county
there is a variation in the quality of the rock, and also

in the size to which it is broken. Roads have latterly

been made under a specification as to the weight of the
pieces, varying from six to eight ounces. Formerly it

was not uncommon to have them specified, of the

size of a " hen's egg," or even of " a man's fist." By
reference to weight, the road-maker's operations became
more precise; but regard should also be had to the

specific gravity of the materials, which differs consi-

derably. For example, granite may be taken at twelve
cubic feet in the ton, and whinstone (the greenstone,

basalt, and clinkstone of mineralogists) is often met with

of similar weight. Compact limestone and flint are

about fourteen, and quartzy sandstone about fifteen feet

to the ton. Perhaps the most convenient and uniform

test for the size of road-metal is a ring measuring two
inches and a half diameter in the void. When the

metal is thus broken, and the road carefully treated, its

surface soon becomes smooth and compact, without

requiring the addition of blinding, or filling up the

interstices with gravel, which, if used, should be free of

earthy particles. But this addition is hardly necessary

where there is much traffic, as the rough and angular

sides of the metal soon lock into each other, and form a

smooth surface.

After opening a new road, a weighty roller may be
Yy2
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passed over it with advantage; but attention should be

paid to working the whole surface equally, and rakuig

the displaced stones into the tracks to prevent these

from becoming deep ruts. For this purpose, wooden

tresses are now generally set across llie metalled part

of the road ; and, by shifting tiiese, the carriages are

made to pass alternately over the whole surface, and

obliged to take up new tracks, until the whole becomes
smooth and compact. Such treatment, in the first

instance, effectually prevents it from getting into dis-

order ; and to this simple operation we are very much
indebted for the improved smoothness of our roads.

With regard to the theory often advanced, by which
the bottom or hand-laid stones are said to work their

way from the bottom to the surface, and to be thus

supplanted by the top metal; we cannot help thinking

that much of this appears to be fancy; and that this

has been generally owing to the more careless manner
in which new roads were formerly constructed, and
also to the little care which was afterwards paid to

them. It is, in fact, quite notorious, that, till within

a short period, there was, throughout the kingdom,
a very general want of systematic attention, both
in the making and upholding of public roads. The
metal was neither uniformly broken nor judiciously

applied ; nor was the fair and regular working of
the road duly attended to. Our new roads, conse-

quently, got into ruts soon after they were opened to

the public, by the displacement of the broken stones

before they became bonded or connected with one
another; and it generally happcped, that the appear-
ance of the bottom metal was the first intimation of the

top-metal having been worn out, and the road in a state

of total disrepair.

The chausee, or paved road, is so universal on the

continent, and the proper gravel road so common to

the southern districts of England, that foreigners, from

the smoothness of the British roads, give the general

appellation of gravel roads, even to those that are made
with small broken stones. The use of small gravel from

the sea beach upon public roads, can hardly be consider-

ed suitable, as they seldom bind or form a compact road

like broken metal, which has a number of rough sides

and angular points to connect it. Gravel answers very

well upon the side compartments, between the metal-

bed and lateral drains, and also for foot-paths ; but

should not be used for the central parts, unless it be

laid nine or ten inches in depth, and of a size which

will barely pass through a ring of about one inch in

diameter. If it be of a larger size it should be re-

duced by the hammer, and then it makes a most ex-

cellent road. In mountainous districts, a peculiar de-

scription of road-metal is sometimes found, which is

technically termed mountain-gra-vel. It occurs along

with minute portions of earthy or clayey particles,

•which have the properly of binding the whole to-

gether, and makes an excellent smooth road for light

carriages.

In the selection of road metal, we should always give

a preference to the several varieties of greenstone.

The best kinds of these are less friable than granite,

when broken into small pieces. There is, however, no
rule without exceptions, and it is often necessary, for

want of belter materials, to use sandstone, common
limestone, and chalk, even in districts where there is

a great deal of traffic ; in some instances where coal is

abundant, sandstone is reduced to a vitreous mass in

kilns erected by the road side ; but all such road metal
is now used very sparingly in the formation of modern
roads, and confined chiefly ;o Ihe bridle-tracks. The
distribution of road-metal may be considered as partial
and irrpgu's:-. Throughout Scotland, and even as far

south as the approaching sources of the rivers Tees and
Ribble, good road-metal is generally to be met with,
containing the numerous varities of granite, green-
stone, basalt, porphyry, and limestome. South of this

boundary, as far as the Trent and the Dee, in Cheshire,
the formation is chiefly coal, sandstone, and the softer

varieties of limestone. In the southern counties chalk
and gravel soils chiefly occur, affording flint and
gravel, both of which, under proper management,
make excellent roads. In North and South Wales,
we have all the varieties of road-metal which are com-
mon to Scotland. In Ireland they have excellent road
materials, as granite and limestone are pretty generally
distributed.

Notwithstanding the improved state of our roads,

and that every pains is taken to obtain the best road-

metal, yet it is impossible to preserve a smooth surface

with broken metal, cscepting at a great expense. It

is quite astonishing in how short a period our best

roads get into disrepair. VVliere there is much traffic,

it requires constant unwearied attention to keep them
in good order; and the waste of materials is almost in-

credible. Of this every one may satisfy hiinself, even
from the quantity of clayey stuff" which is occasionally

raked off" the roads in wet weather, or blown away in

the state of dust in dry weather. Indeed, we hesitate

not to express our fears that broken metal will be found
unsuitable for the thoroughfares of great towns. We
have observed where this has been tried, in some few
instances, in England and South Wales, that the inha-

bitants complain of having " all the dust of summer,
and all the dirt of winter."

From the difficulty and expense of keeping causeway-
ed streets in a tolerably good state of repair, together

with the jolting and jarring noise which attends them,
the public has long been in quest of a smooth and du-
rable city-road. Even cast-iron plates, in the form of
causeway, have been tried. The small metal system is

also in the act of being tried on several of the streets of
London ; but as yet experience does not enable us to say

with what eff'ect. In London, Dublin, Edinburgh, and
other large towns, the streets are paved generally with

granite or greenstone. This description of paving is

properly of two kinds, the one termed ruble causeway,

in which the stones receive a very partial chipping or

hammer-dressing from the pavier. The other, termed
aisler causeway, is more carefully dressed. The stones

are also of a larger size, varying from five to seven

inches in thickness, from eight to twelve inches in length,

and about a foot in depth. The late introduction of this

description of causeway, was considered at the time to

be the perfection of this kind of road. But, notwithstand-

ing many precautions to the contrary, all dressed cause-

way stones are formed v/ith the lower end, or that

which is set on the ground, somewhat smaller than the

upper surface. The consequenc-j is, that they too often

only touch at or near the top, and when a pressure

comes upon one end of a stone so laid, it is apt to sink,

while the other end is proportionally raised, and in this

manner the causeway becomes dislocated, and gets into

numerous hollows. This operation is still more rjpid

in the ruble causeway, which consists chiefly of small
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angular pieces of a variety of forms which more easily

give place to the pressure of a carriage-wheel than the

boulder or rounded stones, of which the Romans made
general use, and which are still applied to streets both

in EngLind and Ireland. These stones, having a

broad seat or bed, are not easily misplaced, though

they make a very rough, noisy, and unpleasant

path.

Perhaps the finest specimens of the aisler causeway

to be met wiih in the united kingdom, arc those of the

Commercial Road to London ; Great Sackville street,

in Dublin, and Leith Walk of Edinburgh. The traffic

upon the whole of these streets is great. The latter forms

almost the only thoroughfare to the port of Edinburgh.

It is regulated by a special Trust, and its toll is gene-

rally rented at about 5000/. per annum. The cause-

way of Leith Walk is nearly two miles in length,

its breadth between the kirb-stones, which line off a

spacious fuot-paih on each side, may be taken at the

average breadth of fitiy-sevcn feet. The stones of which
it is paved are of a cubical form, of the largest dimen-

sions ot aisler causeway, laid upon a bed of sharp sea-

sand, free of earthy particles, measuring twelve inches

in depih. It is now fourteen or fifteen years since

Leith Walk was converted, from a very bad common
road, into a spacious causeway, and although its sur-

face now exhibits many inequalities, yet it has contin-

ued, during that comparatively long period, and may
continue as long, without requiring any considera-

ble repair. Now, if we compare this with the conti-

nual repair to which all metal roads, with a traffic simi-

lar to that of Leith Walk are incident, we presume
that the metal would require to be renewed at least

every third year. It must, therefore, have cost, upon
the whole, a much greater expense than causeway, m-
dependently of the inconvenience which attends fre-

quent operations of this kind upon such a thorough-

fare; and its annoyance from dust, £cc.

If, therefore, we can suggest a system of road mak-
ing which shall secure to us all the advantages of a

smooth and uniform railway, with the ultimate econo-

my of the aisler causeway, we conceive that much
shall have been gained, towards the facility of car-

riage, and the comfort of travelling. This we propose

to effect by laying stone tracks, if not throughout

the whole extent of certain principal roads, at least

upon all their acclivities. These undulations oblige

the carrier to modify his load, perhaps to one-half of

what he could lake upon a level road. If, in the same
manner, the streets of towns and villages situate on the

highway were laid in ttsis manner, the traveller would
pass smoothly along at his ease, instead of the thunder-

ing noise and jolting motion so iiksome to himself, and
dangerous and annoying to the respective inhabitants.

Nothing is more common than the expression, " Now
we have got off the stones we shall be safe and com-
fortable." The writer of this article remarks, in proof
of this, that, in the course of his numerous journeys, he
has been thrice in a carriage broke down, and upon
two of these occasions he was passing along a city

road.

We have already remarked that some of the Ro-
man highways were formed with squared materials

of large dimensions, as is still the case in Milan,
and other cities of Italy. Several tracks of stone-

rails of limited extent are to be met with in various

parts of Britain ; the stones of which these railways

are composed, generally measure from three to four

feet in IcnRth, from ten to twelve inches in breadth,

and from eight to ten inches in depth. In the neigh-

bourhood of Aberdeen there is a granite railway of this

description, which runs several miles along, or in con-

junction with, a common metalled road. But we ob-
serve that, unKss stones of such lengths as three or four
feet be deeply seated in the ground, and altogether
contain as large a mass of rock as those of Italy, in

proportion to the greater weight of English carriages,

they will be too weak for their length, and it will hard-
ly be possible to keep such rails firmly in their placeS)

and in this way the chief benefit of a connected rail-

way will be lost. Besides, large stones are always
more difficult to be procured, transported, and laid in

their places, than stones of smaller dimensions. An
objection of no small importance also occurs in the

use of these large materials, from the danger there is

of horses slipping their feet and coming down upon the

road. To avoid this, the practice in Italy is to keep
the stones in a rough stale, by occasionally cutting

grooves upon the upper surface with a pick-axe, when
they get into a smooth state with the carriage-wheels.

This mode of paving with large blocks has in some
instances been practised on a small scale in London,
with granite ; but in order to give stones of this kind
the necessary stability, the blocks would require to be
cubes, or to have their dimensions equally large on all

their sides, which, upon the whole, would be attended

with a great expense.
It appears from the reports of a committee of the

House of Commons, on the improvement of roads and
highways, that Mr. Henry Matthews, of Walworth
Common, proposed a plan for stone-railways upon an
extensive scale, for the principal highways of the king-

dom. The stones, which he was to employ, were to

measure about four feet in length, ten inches in depth,

eleven inches in breadth at the top, and fourteen inches

at the base. At the points of contact the stones of
some of these tracts were to be connected with a
smaller block, by a kind of mortice-formed joint, similar

to those represented in Figs. 5, 6, and 7, Plate

CCCCLXXX. and described at the end of this article,

The expense of Mr. Matthews' plan was probably one
of its chief objections, having been estimated at \l. 5s.

per Imeal yard for each set of tracks. It would probably

also have been found in practice, that unless the cubic

contents of these blocks had borne a greater proportion

to their length, they would not have withstood the ne-

cessary pressure of carriages.

In the several examples of this description of rail-way
which we have met wilh, the stones have always been

of considerable lengths. Now, it appears to us that,

by introducing numerous joints, we shall not only se-

cure the safety of the horses, and prevent tbe risk of

their falling, without the trouble of cutting grooves in

the stone, but that by keeping them of a length not ex-

ceeding that of the best aisler causeway, we shall, at a

moderate expense, be able to procure materials propor-

tionable in ail iheir dimensions, and which can be easily

kept in their places. This will be more readily under-

stood when it is considered that a carriage-wheel im-

pinges or rests only upon about an inch of its Iracli at a

time in the course of its revolution. There is, so to

speak, a kind of compensating effect, connected with the

use of small stones, which prevents the tremour from

being communicated beyond the limited sphere ol a few

inches, instead of several feet.

In the Trannactiona of the Highland Society of
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Scotland, vol. vi. this mode of making a smooth and du-

rable road, by laying tracks with stones not much lar-

ger in iheir cubic contcnls than those of aisler causeway,

is described as equally applicable to the streets of a

city and the accliviiies of the highway. Indeed,

juclging from the duration of causewayed streets, such

is the comparative economy of this system, that we
despair not of seeing it very generally used on our

public roads. It appears to have been first proposed

for the main-street of the town of Linlithgow, which

forms part of the great western road through Falkirk

to Stirlingshire, by Mr. Stevenson, engineer. Spe-

cimens of these tracks have been submitted to the

inspection of Lord Melville and to some of the lead-

ing road-trustees of the county of Edinburgh, and

to several of the commissioners for paving the streets

of the parishes of London, where it is expected to be

submitted to trial. This plan will be readily understood

by examining Figs. I and 2, Plate CCCCLXXX. and

its letter-press description at the end of this article, in

which a street or highway, supposed to measure about

thirty feet in breadth, is laid out in five compartments,

independently of the footpaths. Two of these are pav-

ed with the aisler causeway tracks, laid five feet apart,

while the intermediate spaces for the horse-paths may
either be of ruble causeway, or broken stones in the

usual way.
The tracks may be formed of granite, greenstone,

or any of the hard varieties of rock which is capable

of being dressed with a hammer, to dimensions not

less than the following;—say, from six to eight inches

in the length way of the track, twelve or fourteen

inches in depth, eighteen inches in breadth at the base,

and twelve inches at the top or wheel-track. The sides

of the stones where they come in contact with each

other, are to be dressed so as to form a plain close joint

across the track, and the top is to be flat, that carriages

may move without obstruction off and on the tracks,

and, like the other sides, is to be dressed after the ordi-

nary manner of aisler causeway. In laying these tracks,

all that becomes necessary is to bestow some pains in

preparing a firm and compact foundation, the nature

of which will in a great measure depend upon the soil.

A stratum of stone chips, of the depth of three or more
inches, according to the slate of the ground, laid in

clean sharp sand, will answer in almost every case. It

would, in some instances, be of advantage to lay the

tracks with runners upon each side as kirb-stones, of

about twelve or fourteen inches in length, especially

in connexion with the common metalled road. But
where ruble causeway is employed for the horse-paths,

this precaution is unnecessary. In upholding roads of

this description, the intermediate spaces will seldom

require repair; and we have seen in the example of

Leilh Walk, that aisler causeway has continued in good

order for about fifteen years, and may last double that

period with occasional repairs. Although the traffic of

carriages would be greater upon the tracks than on a

common road generally, yet it is a curious fact, that

however spacious a road may be, carriages go very much
in particular lines, one after another, and therefore the

duration of an aisler causeway forms a very good crite-

rion in judging of the comparative economy oflhe pro-

posed wheel-tracks.

The smoothness of railway travelling has often been

spoken of as luxurious, while the quietness with which

vehicles glide along suit even the delicate ears of a Hoi
lander, who, partly (vum '.his feeling, is induced to de-

prive the heavy loaded carriages and hackney coaches
of their wheels, and form sledges, as is the practice in

Amsterdam and other large towns of Holland. Till of

late years, the thoroughfare into Somerset House, like

the whole included area of that elegant suite of build-

ings, «as paved with rough granite stones, and during
the sittings of the Royal Society, or other public bodies,

which held their meetings in the front row, the mem-
bers were often disturbed by the noise of the carriages

passing under the covered way into the square. This
particularly attracted the notice of strangers, and the

entrance alluded to has lately been laid with gravel,

which, though not so cleanly as the tracks, is neverthe-

less a great improvement.
On the score of economy, we may notice that in the

vicinity of Edinburgh, were good road materials of

every description may be had at moderate rates, a lineal

yard of these tracks, forming a road for one carriage,

will cost from seven to nine shillings, according to the

weight of the load to be conveyed upon them, and

consequently double of these sums for two sets of

tracks, to suit carriages travelling in opposite directions.

These tracks may be estimated to last about twelve or

fifteen years, in the ordinary traffic of a city or public

road, in the course of which the metalling of a common
road must have required to have been frequently re-

newed. Not only, therefore, will the comfort of the

traveller be provided lor, and the wear and tear of his

carriage prevented, but the direct economy in uphold-

ing the public roads will, by the adoption of this sys-

tem, be secured to an immense extent. An idea of

this may be formed from the reports of the committee

of the house of commons, which goes the length of

stating, that even Five Millions Sterling annually

may be saved to the public by an improved system of

roads.

Iron railways of the form hitherto in common use

have of late been suggested both for travelling at speed

and in the conveyance of all sorts of goods. Mr. Men-
teath of Closeburn, a considerable time since, made
some progress in showing the application of iron wheel-

tracks upon the numerous declivities which are every

where met with upon the common road. This idea has

also been acted upon by Mr. Baird of the Shoiis Iron-

works, which are situated on the side of a dell, in the

bottom of which his foundry is built. In order to give

greater facility in bringing up weighty articles from

the works, Mr. Baird laid a very complete set of cast-

iron tracks, applicable to the traffic of common
carts, which admitted of the same load up-hill as in

ordinary cases could be drawn upon a level road;

a model of these tracts has been lodged in the cham-
bers of the Highland Society of Scotland; they mea-

sure one foot in breadth, an inch and a half in thick-

ness, and are fixed into the check of a cast-iron sleeper

or bed, laid across the road in such a manner that

they are neither apt to slip aside, to rise perpendicu-

larly, nor to be sunk below their proper level ; being
nearly flat at the lop, they admit of the wheels of a car-

riage getting off and on ihem at pleasure. The expense
per lineal yard is understood to be about \l. 5s. A
rail-road of this kind was, in the year 1816, laid for the

Forth and Clyde Canal Company, upon an aclivity

leading to Port Dundas, near Glasgow, at the rale of
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one perpendicular to about 15 horizontal. In the pre-

sence of a committee of the Canal Company, one horse

actually took up a load of three tons upon a common
cart weighing nine cwt. without any apparent difficully,

till he reached the top of ihc railway, and was about to

enter upon ihe common causeway. But, although the

causeway was in good order, and the line of draught

had become easy, the anamal could proceed no farther

than the extent of the cast iron tracks. In any view

of the application of these tracks lo the partial ac-

clivities of the common road, it is important to men-
tion that the carters frequenting Port Dundas all

agree in stating, that their horses had formerly as much
difficulty in taking up 24 cwt. on the common causeway,
as is now experienced with a load of three tons upon
these wheel-tracks. Let us therefore consider the bene-
ficial effects of such an immense acquisition of power,
as the use of wheel-tracks would prove to carriage upon
the great scale

!

In an article treating distinctly of roads, we trust it

will not be considered out of place if we notice two or

three professional gentleman who have more or less di-

rected their attention lo the road department of the

engineer, and it is rather curious to notice that these
happen to have belonged to Scotland. It was, we be-
lieve, the late Mr. Charles Abercromby who first adopt-
ed, as the leading principle of his designs, a more
improved line of draught than the example either of
the military or civil engineers of a more early period
had afforded. But the appointment of Mr. Thomas
Telford, as engineer lo the Parliamentary Commission-
ers for roads and bridges, and the field tliereby opened
for his practice, may doubtless be mentioned as one
of the niost fortunate circumstances in the history of
our inipiovenient in this art. The highest praise is

due lo that eminent individual for the magnificence
and extent of his various designs; and especially for the

sedulous attention with which he has directed his great

talents to all the details of Uoad-making. To these

tve gladly embrace the opportunity of adding the name
of Mr. Loudon Mac Adam, eminent as the founder of

a system by which our public roads, formerly strong,

though rough, are now becoming generally smooth,
firm, and compact.
The country is perhaps not more indebted to tho

labours of the engineer than to the regular system of
management which the road trustees have latterly

adopted, both in respect to the conduct of their works
and the management of their funds. Though Bri-

tain has not an organized professional board like that

of France, for roads, bridges, harbours, and sea-lights,

in one connected body, yei, in the affairs of roads,

she may be said lo possess a universal Board of Frte-
holders and their eldest sons, who, as trustees, man-
age those concerns with a patriotic feeling, a patri-

monial interest, and a local knowledge, which has
brought the British roads to their present state of pre-
eminence. From lime to time these gentleman call

professional men to their assistance, without sparing
their own trouble, or withholding security, often to a
great extent, upon iheir lands, for carrying on the
operations of the trusts of which they respeciively take
the responsibility.

The management of roads is now so systematized
as to have become, upon the whole, extremely simple.
In Scotland, and now also pretty generally in Eng-
land, the statute labour is commuted into a payment

in money instead of personal service. With this fund,
and the dues collected at the different toll-bars, the
highways, parish and cross-roads, are made and main-
tained. The benefits of system, even in point of
economy, is such, that some of the districts pay at the
rate of 700/. or 800^ a-year, lo the superintending
engineer, for the management of about 150 miles of
road. The more general way, however, in Scotland is,
for the convener of the district lo employ a thorough
bred practical road-maker, who, as Inspector, receives
a modified salary, attends to the state of the work, and
directs the upholding of repairs. The road-metal, agree-
ably to this system, is quarried, carted, and broken by
contract, at so much per cubic yard of broken stone.
It is then, according to what we conceive to be the best
arrangement, laid upon the road by day's wagemen.
The money disbursements are made by the treasurer for
the district, upon statements of the work done. In this
manner the check on all hands is simple and direct, and
there is not now the same opportunity for peculation
and oppression that existed while the statute-labour was
personally exacted.

In all improvements of any extent the trustees now
proceed in a regular manner by plan, specification, and
contract, instead of the more loose mode that was
formerly practised. We have indeed been called to
take a road off the hands of contractors, whose work
amounted lo several thousand pounds. The operations
consisted in making the road partly new by certain
alterations in the line of direction, while the remain-
der had undergone a thorough repair. In calling
for docun)enls it appeared that the line had never
been professionally surveyed, that no section of the
earth-work, or blasting of rock, had ever been made,
nor had any regular contract been entered into. The
works were inspected by the factor on a neighbouring
estate, and afterwards travelled upon for twelve or
fifteen months, without any precaution of filling up the
ruts. This procedure arose from a misconceived and
ill-applied economy; which has too often led business
of this kind to be settled in a court of law, as in the in-,

stance alluded to.

DescriiUion of Plate CCCCLXXX.

Fig. \. represents the plan of a street or road laid

with two sets of stone-tracks formed of what may be
called aisler, or the best description of causeway, of
a form peculiarly simple, of dimensionseasily procured,
and calculated fur supporting any load. Between, and
on each side of the tracks of this diagram, the com-
partments are formed of common road-metal The track-

stones may be of granite, greenstone, or any of the

harder kinds of rock that will admit of being hammer-
dressed. To be properly bedded or laid upon a stra^

tum of clean sharp sand, gravel, or stone chips, accord-
ing to the slate of the ground, and the situation of the

country for procuring materials. At Bath, Paris, and
other places, we have seen causeways carefully built

with linie-mortar.

A B C D point out a compartment of a road laid

partly with broken stones, in which E E and F F are

the aisler-causcw ay tracks, A B being the sky or open
drain upon the side of the road, which, if situated

within,, o:'. near a populous town, is supposed to be
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paved. In the same manner, G H I K show the limits

of a road also laid with tracks of aisler causeway, as

marked at L L and M M, but here the compartments

between and on each side are paved with ruble or hifcrior

causeway stones.

Fig. 2. is a section of the plan described under Fig. 1,

and shows the particular form of the aisler causeway-

tracks, and other parts of the road, n is a paved drain,

b one of the sides made with broken stones, c c two of

the aisler causeway-tracks, and d the horse-path be-

tween them. In the same manner, f// and ff show the

street laid with ruble causeway-stones on each side and

between the tracks.

Fig. 3. includes a cross and longitudinal section of

one of the track-stones, and from its simple form it will

be seen that they may be prepared at the least possible

expense, requiring only that the sides which come in

contact should be squared, and made to form a joint

touching throughout from the bottom to the top, the

other sides being dressed as common aisler causeway.

The diagram a b represents a section of one of these

stones taken across, or at regular angles, to the direction

of the track. It measures eighteen inches in breadth at

the base, twelve inches at the upper surface, and four-

teen inches in depth, c d is another section of the same

stone, taken in the longitudinal direction of the track,

which is here supposed to be eight inches in thick-

ness, though in this dimension it may be varied

to any range from six to nine inches to suit the

quarry.

Fig. 4. is a semi-cross section of a common road.

The letters ABC showing the metal or broken stones

in strata of a uniform thickness in the central parts

as between A B, but diminishing towards the side-

drain at C. The chief thing to be observed, is the

form given to the bottom, which takes the same curve

as the upper surface of the road. By this means the

drainage is assisted, and the road metal is saved, as

there is not a greater depth of broken stones under the

horse-track where it is less required than under the

carriage-wheels.

Figs. 5, 6, and 7, represent a plan of stone-railways

suggested by Mr. Matthews of Walworth, to the com-

mittee of the House of Commons on highways.

He proposes that the stones should be in pieces,

measuring four feet two inches in length, eleven inches

in breadth at the top, fourteen inches at the base, and

ten inches in depth. The diagrams to which the

figures refer, show three sets of tracks with various

modes of forming the connecting joints. Fig. 5. is a

kind of mortice and tenon joint, marked a b and a b,

in which the stones are inserted into each other near

the top, in a bevelled fashion, with a view to prevent

the joint from sinking. Fig. 6. forms a plain bevelled

joint, in which the ends of the two rails are made to

rest upon a centre or intervening block of stone, as at

c d and c d. In fig 7, the letiers/^ and fg show the

same description of joint, and its bearing, but with a

joint somewhat more complicated in its outline or

form.

Authors to be eonsulted. Bergier's Hisiorie des

Grandes Chemins de I'Emfiire. Philips' Dissertation

concerning the High Roads. Homer's Enquiry into the

State of Roads. Lambert on the best .Ascent of Roads.

Edgeworth on Roads and Carriages. Young's J\i'atural

Philosolihy. Wilkes ore Concave Roads. Wright on

Watering Roads. Ellis on Washing Roads. Gumming
on Broad Wheels, 8cc. Booth on Wheel Carriages.
Erskine on Iron-roads. General Rules for Rood-mak-
ing, published by Taylor, London. Patterson's Practi-
cal Treatise. M'Adam's Remarks on the Present Sys-
tem of Road-Maki7ig. Communications to the Board
of Agriculture. Parliamentary Refiorts.

UOADS, Marine. A Road for ships is not easily

defined, but in a nautical sense it may be considered as

differing from a haven or harbour, in respect that it is

generally more spacious and easy of access, though
perhaps a less safe or protected anchorage than a pro-

per harbour, and with a greater depth of water, say

from seven to fifteen fathoms.

Tlie marine roads which are chiefly frequented on
the eastern coast of Great Britain, are those of Ler-
wick Bay in Shetland, Long-Hope Bay in Orkney.
Cromarty Frith, Leith Roads, the entrance to the Hum-
ber, Yarmouth Roads, and the Downs. But those most
accessible, in connection with the North Sea, are the
Friths of Leith and Cromarty. On the Coast of Hol-
land, the Texel and Helvoet may be noticed, and
on the French side of the British Channel, Cherbourg,
formed by a breakwater three miles in extent, with a

depth of from seven to nine fathoms in the interior. On
the British side we have Portsmouth, St. Helens, and
the protection of the Isle of Wright generally ; Plymouth
Sound, now greatly extended as an anchorage by the

breakwater; and lastly, upon this range of coast, Fal-

mouth. In St. George's Channel we may be said to be
limited to Milford Haven, though Holyhead and Dublin
are in progress of becoming places for the general ren-

dezvous of shipping. The Clyde and the Highlands of

Scotland afford many safe natural roads and anchorages ;

while Ireland presents Cork, the Shannon, Loch Swilly,

Belfast, and others.

These are all places of resort for the larger classes

of ships, and may be termed public roads, as no
harbour-dues are exigible. There are very few good
harbours upon the eastern and southern sides of the

British coast, the ships of a considerable burden can

safely run for in bad weather, or in all slates of the tide.

Improvements of this kind are much wanted on the

coast of Aberdeen, East Lothian, and Fife, in connection

with the friths of Forth and IMoray. On the Yorkshire,

Norfolk, and Suffolk coasts, and particularly on the

Kentish coast, in connection with the Downs, good
harbours are in great request. It would likewise be of

national importance if Weymouth or Portland-road

were converted into a safe anchorage.

It here deserves our particular notice, that a great

change has been brought about in the more general

means lor the anchorage of ships, by the introduction of

chain moorings for common use. By means of this

strong and flexible cable, ships can now ride on a much
greater range of coast, with off-shore winds. Formerly,

the utmost precaution was necessary in the selection of

a road-stead, in laying down a hempen cable, so as to

avoid a hard or rocky bottom. Now this is happily

become a matter of less importance, as the chain cable

is proof against slight injuries. We have, therefore, no

hesitation in saying, that the mariner and the country

at large are under the greatest obligation to the inge-

nuity, professional skill, and perseverance of Captain

Samuel Brown of the royal navy, for the general intro-

duction and application of this invaluable discovery for

our navy and mercantile marine.
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ROANNE, a town of France, of consitlerable mag-
nitude, situated on the left bank of the Loire. The
streets are very long, and in general narrow and dark.

Many of ihe houses are good, though of a gloomy as-

pect. The only public buildings are the churches,

which arc four in number; the IMaierie, which was

foimerly the church of the Capuchins; and the prison,

which is behind the market place, and iiPar the princi-

pal church. In 1814', when we visited this town, the

bridge over the river was of wood, and was connected

with the riglit br.uk of the river by an earthen em-
bankment. A noble stone bridge, however, across the

Loire, was then begun, and promised when completed

to be one of the finest in France. Five arches were
at that time completed, and the piers of other two were
laid on the south side of the river, and yet these seven

arches did not reach nearly to the southern extremity of

the present wooden bridge. Twelve at least seemed to

be necessary to cross the river.

This town was only a village in the beginning of the

eighteenth century, and has risen to its present import-

ance by being the entrepot for goods sent from the

east and south-east of France, to Paris, Orleans, Nantes,

and other towns. The manufactures of Roanne consist of

linen and cotton goods, and small articles of hardware.
Population, 8000. East long. 4° 4'. North lat. 46° 2'.

ROANOKE, long rapid river of the United States,

in Virginia, and North Carolina, formed by two princi-

pal branches, Staunton river, which rises in Virginia,

and Dan river, which rises in North Carolina. This
river is subject to inundations, and is navigable but for

shallops, nor for these but about 60 or 70 miles, on ac-

count of falls, which in a great measure obstruct the

water comniunicalion with the back counties. It falls

about 100 feet in 12 miles. Measures are now in pro-

gress to render the river navigable, at least as far as the

junction of Dan and Staunton rivers. It empties by

several mouths, into the S. W. end of Albemarle sound.

ROBERTSON, William, D. D. a celebrated histo-

rian, was the son of the Rev. Mr. Robertson, and was

born at the manse of Borthwick, in Mid Lothian, in the

year 1721. He received the elements of a classical edu-

cation at the school of Dalkeith, under Mr. Leslie; and

in the year 1733, when his father was removed to the

Greyfriars church in Edinburgh, he entered his son at

the University, where he exhibited that ardour in the

prosecution of his studies, and the geim of those ta-

lents by which he was afterwards so highly distinguish-

ed, lie initialed himself early into the practice of lite-

rary composition, and with the view of improving his

style, he made Irvquent translations from foreign au-

thors, and had prepared for the press, a translation of

Marcus Antoninus, which he was prevented from publish-

ing, by the appearance of a similar work at Cllasgow.

When he had completed his course at the university,

lie was licensed as a preacher of the gospel, in 1741,

and in 1743 he was presented by John Earl of Hopc-
toun to the living of Gladsmuir, in East-Lothian.

Having about this time lost his father and mother, his

appointment to a living was a most fortunate event, as

the charge of six sisters and a younger brother had
thus devolved upon him. When Edinburgh was in

danger of being taken in the year 1745, Mr. Robertson
felt himself justified by the critical stale of public af-

fairs, to quit his manse at Gladsmuir and join the

colunteets in Edinburgh. Upon the surrender of the

city, "be went to Haddington, and offered his services

to the commander of the king's forces.

On the restoration of trancpiillity in Scotland, he re-

4urned to the duties of his parisK, and in the year 1751

Vol XVL—Part L

he married his cousin, Miss Ncsbit, whose father was
one of the ministers of Edinburgh. Amid the settled
habits of domestic lifn, our author now devoted himself
diligently to his studies, and to the duties of his oRice,
which he discharged to the great satisfaction of his
parish. His reputation as a preacher had now become
great, and from this circumstance he was invited to,

preach before the Socieiy for promoting Christian Know-
ledge. This sermon, which has been greatly admired,
was published in 1755. It went through five editions,
and was translated into (Jcrman.

In the proceedings of the general assembly of our
church, Mr. Robertson had already taken an active
part; but in 1757, he distinguished himself by h;s de-
fence of Mr. John Home, minister of Athelstaneford, in

the same presbytery with himself, who had written the
tragedy of Douglas. (See Home, John.)
The lead which our author now began to take in the

management of the church courts with which he was
connected, though by no means favourable to the
peaceful habits of literature, does not seem to have
interfered with his studies. Soon after his settlement
at Gladsmuir, Mr. Robertson had formed the plan
of a History of Scotland, and as it was now nearly
ready for press, he went to London for the purpose
of arranging with a bookseller, respecting its publica-
tion. It was published in 1759, in two vols, !to. under
the title of llie History of Scotland during the reigris of
Queen Mary, and King James VI. tilt his accession to

the crown of Jinglaiid ; ivith a rexiiew of the Scottis/i

history, firexnous to that period: and an afijiendix of
original palters ; to which is added, a critical disserta-.

tion co7icerning the murder of King Henry, and the

genuineness of the Queen's letters to Bothivclt.

The success of this work was great beyond all ex-
ample. In the course of a year it had passed through
three editions, and it underwent no fewer than fourteen

editions in its author's life. The beauty of the style,

and the judgment and discrimination of the author, at-

tracted universal attention, and drew forth the praise of

most of the distinguished men of the day.

In the year 175S, Dr. Robertson removed with his

family to Edinburgh, in consequence of receiving a

presentation to one of the churches in that city. In

1759, be was appointed chaplain to the garrison of

Stirling castle. In 1761, he was made one of his ma-
jesty's chaplains in ordinary for Scotland. In 1762, he

was chosen Principal of the University of Edinburgh ;

and, in 1764, the ofKce of historiographer to his majesty

for Scotland was revived for his benefit, with a salary of

200/. per annum. These rapid promotions, so well me-
rited, and so judiciously conferred, served to excite our

author to still higher efforts. The choice of a subject

had perplexed him exceedingly, and, among many which

had been suggested, that of a history of England was

particularly recommended to his attention. His majes-

ty, George III. did him the honour to express a wish to

see a history of England from his pen, and the Earl of

Bute promised him all the aid that could be desired from

the records in the possession of government. Dr. Ro-

bertson was at first disposed to consider such a work as

interfering with Mr. Hume's, with whom he lived in ha-

bits of the greatest friendship; but when the oft'erof the

kings's patronage, and the aid of the minister were ten-

dered, he seems to have seriously thought of the under-

taking. " The case," he says, in a letter written at the

time, " is entirely changed. His (Mr. Hume's) history

will have been published several years before any work
of mine on the same subject can appear; its first run

will not be marred by any jostling with me, and it will

Z z
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have taken that station in the literary system wliich be-

longs to it. This objection, therefore, which I thought,

aiui still think, so veighty at ihat lime, makes no im-

pression on me at present, and I can now justify my un-

dertaking the English history to myself, to the world, and

to him. Besides, our manner of viewing the same sub-

ject is so diiTerent, or peculiar, that (as was the case in

our last books) both may maintain their own rank, have

their own pariizans, and possess their own merit, •with-

out hurting each other."

Although ovir author seemed from this letter to have

made up his mind to compose a history of England, yet

he afterwards abandoned ihc idea, and we cannot doubt

that this was done principally out of regard to the feel-

ings of Mr. Hume ; who, nolwiihstanding the arguments

urged in the preceding extract, could not but feel that

it was an inroad upon the territory which he had so suc-

cessfully cultivated, and over which courtesy had as-

signed to him a litetary supremacy.

Dr. Robertson therefore proceeded in completing his

Hiscory of the Reign of Charles V. for which he had

collected materials, and which was published in 1769,

in three volumes quarto. In order to render intelligible

this portion of the history of Europe, he devoted a pre-

liminary volume to an account of the " Progress of So-

cictij in Europe, from the subversion and downfall of

the Jionian Jim/iire to the beginning of the sixteenth

century." This volume, which may be considered as

an introduction to the History of Modern Europe, re-
^

quired a degree of study and of paiient research, which
few men were capable of devoting to it; and on that ac-

count, as Mr. Stewart remarks, " it is invaluable to the

historical student, and suggests in every page matter of

speculation to the politician and to the philosopher."

In composing the history of Chailes V's reign. Dr.

Robertson was naturally led to complete the narrative of

the events connected wiih it, by giving an account of

the affairs of Spain in the New World. As the interest

of such a work, however, would naturally be much
limited, he resolved to extend it so as to embrace the

transactions of all the other nations of Europe in the New
World ; and he had also determined to compose a volume
on the history of the British empire in America. The
last part of this plan he never attempted to execute,
owing principally to the civil war which then raged be-

tween .'\merica and the mother country, but the first part
appeared in 1777, in two vols. 4to, entitled The History

of America, a work which was well received by the pub-
lic, and added greatly to the reputation of our author. It

has been said, we think not with much truth, that he lias

shown a disposition to palliate the cruelties of the Spa-
niards, but this seems to have been inferred, less from
the expression of his own sentiments, than from the com-
pliment paid to him by the Royal Academy of Madrid,
who elected him, in 1777, a member of the Royal Aca-
demy of History in that metropolis. The Academy, at

the same time, appointed one of its members lo translate

the woik into Spanish, and a considerable progress was
made in the translation, but the Spanish government in-

terposed its authority to stop the publication of the work.
In the Preface lo the History of Ajnerica, Dr. Robert-
son mentioned his intention of resuming the subject

;

hut he does not seem to have advanced far in ihe under-
taking. A fragment of the work, however, has been
published since his death, entitled, Two additional
Cha/ilers of the History of America.
Having abandoned the plan of writing a history of our

own empire in America, Dr. Robertson looked out for

some other subject worthy of his pen. Mr. Gibbon re-

commended to him a history of the Protestants in France,
but several of his friends suggested the history of Great
Btilain, from the Revolution to the accession of the House
of Hanover, and it would appear from a letter to Dr.
Waddilove, Dean of Rippon, dated July 1778, that he had
made up his mind to encounter the responsibilities of such
a task. It appears from a letter of Gibbon's thai Dr.
Robertson had abandoned ihis plan before the end of the

year 1779; and Mr. Stewart remarks, that " what-
ever the motives were which induced him to relin-

guish it, it is certain that it did not long occupy his

thoughts."

This passage of Mr. Stewart's memoir evidently

shows that he was not in possession of the correspond-
ence between Dr. Robertson and Mr. Macpher^on,
which took place respecting this projected work, and it

seems quite certain that Dr. iiobertson abandoned the
project out of respect to the feelings of his friend Mr.
Macpherson, who had published in 1775, a history of

the same reigns, with the most interestiiig collection of

original papers that had ever been given to the world.

It appears, indeed, from these unpublished letters,

which are now before the writer of this article, that it

was more than probable that Dr. Robertson would never
have completed the work, even if the feelings of a friend

had not stood in the way of its accomplishment.* Dr.
Robertson was now approaching the age of sixty, a time
when laborious study ceases to be agreeable. He was
independent in his circumstances, and his reputation

was as high, and his fame as widely extended, as he
could possibly have desired. Under these circumstan-

ces, his love of easy and amusing occupations had pro-

bably no inconsiderable share in making him abandon
the project of his English History.

Notwithstanding our author's resolution to write no
more for the public, he was accidentally led on to the

composition of another work. In perusing Major Ren-
nel's Alemoir of a Ma/i of Hindostan, lie began to in-

quire into the knowledge which the ancients had of
that country, solely for his own amusement and in-

struction. His ideas, as he himself remarks, gradually

extended, and became more interesting, till he at

length imagined that the result of his researches might
prove amusing r.iid instructive lo others. In this way
he was led to publish his Historical Disquisition con-

cerning the knowledge which the Ancients had of India,

and the Progress of Trade with that Country prior to

tlie Discovery of the Cape of Good Hope, which appear-

ed in 1791, in 4to.

This was the last work which'Dr. Robertson publish-

ed. No sooner had he finished it than his health be-

gan visibly lo decline. Strong symptoms of jaundice
showed theinselves, and laid the foundation of a linger-

ing and fatal illness, In order to enj-^y a belter air,

and the relaxations of the country, he removed to

Grange-house in the neighbourhood of Edinburgh,
where he was able to walk abroad, and generally spent
a portion of the day in a small garden attached to the

house. In June 1793, his disease confined him to his

couch, and he died on the llth of June, 1793, in the
seventy-first year of his age.

It would be a waste of time to attempt to give any de-

tailed sketch of Dr. Robertson's literary character. His
works have been translated into all the languages of Eu-
rope ; and his talents as a historian have every where been
reckoned superior to those of any rival author. " The
general strain of his composition," says Mr. Stewart, " is

• This very interesting correspondence will be soon published in an Account of the Life, tVritinga, and Correspondence of James
Macpherson, Esq.
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flowery, equal, and majestic, harmonious beyond that of

most English wri;eis, yet seldom devialini^ in quest of

harmony into inversion, redundancy, or aH'ectalion."

" It may, perhaps, be questioned by some, whether Dr.

Robertson has not carried to an extreme his idea of

what he has himself called the dignity of history ; but

whatever opinion we form on this point, it caiuiot be
dl^puted that his plan of separating the mateiials of

historical composition from those which fall under the

provinces of the antiquary and of the writer of memoirs,
was on the whole happily conceived; and that one
great charm of his works arises from the taste and
judgment with which he has carried it into execution.

Whenever his subject admits of being enriched or adorn-

ed by political or philosophical disquisitions, by pic-

turesque description, or by the interesting details of a

romantic episode, he scruples not to try his strength

>vitli ihose who have excelled the most in those different

departments of literature."

In estimating the relative merits of Dr. Robertson's

difierent works, Mr. Stewart is of opinion that his

Charles V. is that which unites the various requisites

of good writing in the greatest degree. The style he
considers as more natural and flowing than that of the

History of Scotland. The style of his History of Ame-
rica he regards as less uniformly polished than that of

his other works, and as less simple and concise, though
it contains many passages equal, if not superior, to any
thing else in his writings.

Dr. Robertson continued to superintend the affairs

of our national church, as the leader of the General
Assembly, (to which he was returned as a member
every year by the University,) till the year 1781, when
he withdrew from the bustle of active life. In the

most essential qualifications of a speaker, Mi. Stewart

is of opinion, that he was entitled to rank with the

first names which have in our times adorned the British

senate. " His eloquence," he remarks, " was mild,

rational, and conciliuting, yet manly and dignified
"

In his pastoral character, Dr. Robertson was exem-
plary in the discharge of his duties, and his diligence in

this respect increased as he advanced in years. He had

unfortunately lost, before he left Gladsmuir, a volume

ol sermons, which he had composed with care, other-

wise wc might have been gratified with more specimens

than we possess of his pulpit eloquence; but his col-

league, Dr. Erskine, informs us, "that his discourses

were so jjlain that the most illiterate might easily under-

stand them, and yet so correct and elegant that ihcy

could not incur their censure whose taste was more
refined."

In his private character. Dr. Robertson displayed all

the virtues of domestic and social life. He had the

satisfaction of leaving his family in prosperous circum-

stances ; and his eldest son, the present Lord Robertson,

has raised himself, by his talents and character, to one of

the highest dignities of his profession.

In stature Di . Robertson was rather above the mid-

dle size, and his form was vigorous and robust. There
is a picture of him by Sir Joshua Reynolds, from
which a good mezzotinto has been engraved; and

theie is another taken at a later period, at the request

of his colleagues, and placed in the library of the

university.

In the year 1781, Dr. Robertson was elected one of

the* foreign menibers of the Academy of Sciences at

Padua, and, in 1783, one of the foreign members of

the Imperial Academy of Sciences at St. Petersburg.

The Empress Catharine was so much delighted with

his works, that she presented him, through the late Dr.
Rogerson, with a handsome gold enamelled snufl'-box,
richly set with diamonds.

Dr. Robertson was the founder of the Royal Society
of Edinburgh, and exerted himself with his usual zeal,
not only in forming the, plan of that institution, but in
caiTying it on after it was established.

Those who wish for further information respecting
the life and writings of this eminent author, are referred
to Mr. Dugald Stewart's .-Iccount of the Life and Writ-
ings of Dr. Jioberlson, Lond. 1801.

ROBESPIERRE. See Fkance.
ROBINS, Benjamin, a celebrated English mathe-

matician, was born at Bath in the year 1707. Although
his parents, who were Quakers, were not able to give
him much education, yet, from the native vigour of his
own mind, he initiated himself into various branches
of knowledge, particularly mathematics. His friends
being desirous that ho should be brought into notice,
wished him to settle in London as a teacher of mathe-
matics, and contrived to get him introduced to Dr. Pem-
berton, who conceived a high opinion of his mathema-
tical acquirements.
Robins accordingly went to London, and began to

fit himself for the duties of a teacher, by perusing the
writings of the most celebrated mathematicians. In the
course of these studies, he was led to demonstrate the
last proposition of Sir Isaac Newton's Treatise on Qua-
dratures, which appeared in the PhxLosoJihical Trans-
actions, for 1727. In the following year, he pub-
lished " The Present State of the Republic of Letters,
in Refutation of the Dissertation of John Bernouilli on
the Laws of Impact in Moving Bodies," which had
lost the prize offered by the Academy of Sciences in

1726
Having thus brought himself into notice as an able

mathematician, Robins laid aside the dress of a Qua-
ker, and began to take mathematical pupils. The ac-
tivity of his mind, however, did not allow him to be
satisfied with his theoretical studies. He began a
series of elaborate experiments in gunnery, with the

view of establishing the great influence of the resist-

ance of the air upon projeciiles. He also directed his

attention to the various branches of civil engineering,

and he made several tours to Flanders, for the purpose
of studying the subject of fortification.

Upon his return from one of these journeys into

Flanders, in 1734, he found the scientific world thrown
into a state of alarm by the appearance of Dr. Berke-
ley's Analyst, in which that ingenious author attempted
to refute the Newtonian docfine of fluxions. Robins
was requested to devote himself to its defence, and he
accordingly published, in 1735, " A Discourse con-

cerning the Nature md the Certainty of Sir Isaac New-
ton's iVIelhod of Fluxions, and of Prime and Ultimate

Ratios." Some exception was taken at this defence,

even by some of the friends of the lluxionary method,

which led our author to publish two or three additional

discourses on the subject.

In the year 1738, Robins defended Newton against

an objection in Baxter's Matho; and, in 1739, he pub-

lished his remarks on Eulcr's Treatise on Motion; on

Smith's System of Ojitics; and on Juiin's lissay upon

Distinct and Indistinct Visioii, published at the end of

the last of these works.

Robins did not confine his talents to their proper

sphere of mathematics and natural philosophy. He
took a keen part in the politics of the day, and com-

posed three pamphlets on the aflairs of the times. The
Zz2
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first was " Observations on the firesent Convention with

S/iain;" the second a ^'' J\''arralive of what /lassed in

the Common Hall, and the Citizens of London assem-

bled for the Election of a Lord Mayor;" and the third

was an " Address to the Electors and otherfree Subjects

of Great Britain, occasioned btj the late succession; in

•which is contained a fiarticular Recount of all our J\''eff0-

tiations nvith S/iain, and their treatment of us for above

ten years fiast." The first and third of these pamph-

lets, which were anonymous, were so much lJiouG;hi of

that they were deemed to be the productions of Mr.

FuUeney, who was then the sjreat opponent of Sir Ro-

bert Walpnle. When Sir Robert was defeated by the

©pposuion, Robins was chosen secretary to the Com-
inillee of the House of Commons that was appointed to

exaniine into the conduct of the minister.

In 1742, Robins published his " A'>w Princi/iles of

Gunnery,"* containing the result of his experiments on

the force of gun-powder ; on the resistance of the air in

swift and slow motions ; with an introtluctory history of

TOodern fortification; of the invention of gun-powder,

and of the theory of gunnery.

In consequence of a paper having been published in

tlie Philosofihical Transactions against some opinions

of our author, he was led to submit to that learned

body several dissertations on the resistance of the air,

and to exhibit the experiments on which they were

founded, in the year 1746 and 1747, for which he was

presented with the gold medal of Sir Godfrey Copley.

When Lord Anson returned from his voyage round

the world, the Reverend Richard Walter, the chaplain

of the Centurion, had proceeded a considerable length

in drawing up an account of it. It was, however,

de'ltifd advisable to have the whole of it. re-written

by Rooms. It accordingly appeared in 1748, but what

was very unaccountable, the name of Mr. Walter was

put in the title-page. This work underwent several

editions, and the 5ih was corrected by Robms himself,

in 1749.

The next work of Robins was an apology for the

unfortunate battle of Prestonpans, in Scotland. This

apology formed a preface to " the Report of the pro-

ceedings and opinion of the Board of General Officers,

on the examination into the conduct of Lieutenant- Ge-

neral Sir John Cope," which appeared in London in

1749.

Mr. Robins, through the influence of Lord Anson,
had opportunities, of wiiich he availed himself, of mak-
ing farther experiments on his favourite subject of gun-

nery ; and, by the same influence, he procured for the

Royal Observatory of Greenwich a second mural quad-
rant, and other instruments.

The services of our author had now become so nu-

merous, and his reputation was so high, that the go-

vernment was desirous of appointing him lo some lucra-

tive situation. It was accordingly put in his choice

either to go to Paris as one of the commissioners for

adjusting the limits of Acadia, or to be Engineer gene-

ral to the East India Company, the ruinous condition of

whose lurts required an able engineer to put them in a

state of defence.

He accepted of the last of these situations, and set

out for India at Christmas, 1749, pi ovicled with a com-
plete set of astronomical and other instruments for

making scientific observations and experiments in the

East. After a hazardous voyage, he arrived on the

13th July, 1750, and he immediately prepared complete

plans for fort St. David and Madras. His constitu-

tion, however, was not fitted fur the climate. He had
an attack of fever in September, and though he re-

covered from its immediate effects, yet he afterwards
fell into a languishing condition, which continued till

his death, on the 29ih July, 1751. By his will, he left

the publication of his M.ithematical works to Martin
Folkes, Esc]. and Dr. James Wilson. From the ill

health of Mr. Folkes, this duly dev(jlved upon Dr.
Wilson, who published the Mathematical and Philoso-

phical works of his friend, in two vols. 8vo. in 1761,

and prefixed to these an interesting memoir of his

life.

Robins's " New Principles of Gunnery" was trans-

lated into several foreign languages. Tliey were trans-

lated into Gtrniaii by the illustrious Euler, and accom-
panied with a copious commentaiy. This work was
after translated into English, in 1719, by Mr. HuKh
Brown, with notes, in one vulume 4lo. Besides the

works already mentioned, Mr. Rul)ins wrote a paper
on the height to which rockets will ascend, wliich is

published in the Philosophical Transactions, for 1749,

p. 131. See our articles Gunnert and Pyrotecrnt,
for an account of his princii)al labours.

ROBISON, John, a celebrated Scottish natural phi-

losopher, was horn at Boghall, in ihr; county of Stirling,

and parish of B.ddernock. His father, Mr. John Ro-
bison, had acquired considerable wealth as a merchant
in Glasgow, and had retired from business to his es-

tate of I3ogliali, before the birth of his son. Mr. Robi-
son received the rudiments of his education at the
grammar school of Glasgow, and after going through
the usual routine of classical instruction, he entered
the University of Glasgow as a Student of Humanity,
in November, 1750. Here he enjoyed the rare advan-
tage of studying Greek under the celebrated Dr. Moore,
who possessed an extensive knowledge of the ancient
geometry; of acquiring mathematical kn'jwledge un-
der Dr. Robert Simson ; and of studying the opera-
tions of the human mind in the lectures of the illustri-

ous Adam Smith. Notwithstanding these advantages.

Dr. Robison does not seem to have been a very hard
student, and in after life accused himself of want of
application at the University. His fellow students,

however, entertained the highest respect for his ac-

quirements, and he had early excited notice by the in-

genuity of his reasonings, and the boldness of his opi-

nions. The instructions, however, even o.f Dr. Simson,
do not appear to have inspired him with very ardent

love of the mathematics, and he was led to attend to

them only after he had discovered their use in natural

philosopliy. In the year 1756, Mr. Robison took his

degree of M. A.; and, in 1757, when the death of Dr.
Dick, who was joint Professor of Natural Philosophy
with his father, Mr. Robison is said to have been re-

commended by Dr. Adam Smith as a temporary assist-

ant to the old gentleman. Mr, Dick, however, consi-

dered him as too young for such a situation, and he
was, therefore, compelled to look out for some other
employment.

His father who was a man of exemplary piety, had
destined his son for the church ; but motives, V7ilh

which we are not acquainted, but which certainly did

not arise from any dislike to the ohjei ts or duties of the

clerical profession, prevented him from yielding to the

wishes of his family.

Dr. Blair, Prebendary of Westminster, happened at

An account ©f this work, by Uobins himself, is given in the Philosophical Magazine, 1742-3, p. 437.
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that time to be in search of a person qualified to go to

sea with Edwaid, Duke of York, and to assist his

Royal Highness in the study of mathematics and navi-

gation. VVith the view of obtainintj that appointment,

Dr. Robison went to London with recommendations
from Professor Ditk and Dr. Simson ; but he had no
sooner arrived in 1758, than he learned that the

projected voyage was not determined upon ; and af-

ter wailing for some lime in anxious expectation, he

was moriified to hnd that the scheme was entirely

abandoned. Having been introduced to Admiral
Knowls, whose son was to have accompanied the

Duke of York, the Admiral engaged him to accom-
pany his own son to sea, and to take charge of his educa-

tion.

Young Knowles went out in 1759 as a midshipman
on board ot Admirid Saunders's ship, the Neptune of

90 guns, accompanied by Mr. Robison, but being pro-

moted in the course of the voyage to thu- rank of lieu-

tenant, on board the Royal William of 80 guns, Mr.
Robison attended him on buaid that ship, and was
rated as a midshipman.
This fleet, the object of which was to assist in reduc-

ing Quebec, reached the -American coast in April, and
in May it ascenaed the river St. Laurence. In this si-

tuation Mr. Robison had an opportunity of seeing a

great deal of active service, and he was occasionally

employed in making surveys of the river and the ad-

jacent grounds.
" An anecdote which Mr. Robison used to tell,"

says Mr. Plajfair, ''deserves well to be mentioned.

He happened to be on duty in the boat in which Ge-
neral Wolfe went to visit some of their posts the night

before the battle, which was expected to be decisive of

the fate of the campaign. The evening was fine, and

the scene, considering the work they were engaged in,

and the morning to which they were looking forward,

sufficiently impressive. As they rowed along, the Ge-
neral, with much feeling, repeated nearly the whole of

Grey's Elegy, (which had appeared not long before,

and was yet but little known,) to an officer who sat with

him in the stern of the boat, adding, as he concluded,

that he would prefer being the author of that poem to

the glory of beating the French to-morrow." To-mor-
row came, and the life of that illustrious soldier was ter-

minated amid the tears of his friends and the shouts of

his victorious army. The body of General Wolfe was
brought to England in the Royal William, and was land-

ed at Spithead on the 18th of November.
Mr Robison had suffered severely from the sea-scur-

vy, which prevailed to an extraordinary degree on
board the Royal William. Out of 750 seamen, 286
were confined to their hammocks, and 140 scarcely

able to walk on deck. From that circumstance, and
many others, his dislike of the sea became very .great,

and he resolved to return to Glasgow to prosecute his

theological studies, with the view of entering the

church. This resolution, however, was not carried in-

to effect. Mr. Robison received from Admiral Knowles
a kind invitation to live with him in the country, and
assist him in his experiments on ship-building and sea-

manship.
Mr Robison did not scruple to accept an invitation

so congenial to his own studies; and in February, 1762,

when Lieutenant Knowles was appointed to the Ven-
geance of 20 guns, he accompanied his pupil, and was
extremely desirous of being appointed Purser to the

ship. After visiting Lisbon, and other parts of Portu-

gal and Spain, he returned to England in June, and

quilted the naval service. Before the end of the same
year. Admiral Knowles, with whom he still resided,
recommended liim to Lord Anson, then the First Lord
of the Admiralty, as a proper person lo take charge of
Harrison's Time-keeper, which, at the desire of ihe
Board of Longitude, was about to be sent to the West
Indies on a trial voyage. This eminent artist had com-
pleted his chronometer, " after having struggled," as
Mr. Playfair remarks, " for 35 years against the physi-
cal difficulties of his undertaking, and the still more
discouraging; obstacles which the prejudice, the envy,
and the indifference of his cotemporarifs, seldom fail

to plant in the way of an inventor." Mr. Robertson,
of the naval school of Portsmouth, determined its rate
and error on the 6th of November, and on the 26th of
January Mr. Robison found it to indicate a difference
of longitude of 5'' 2' 47", which is only four seconds
less than it was found to be by other methods. Mr.
Robison and Mr. Harrison embarked a few days after-

wards on board the Merlin, which was sent lo England
with despatches for government. After a voyage mark-
ed by almost every species of naval distress short of ac-
tual shipwreck, the ship look fire, and it was with great
difficulty that they reached Portsmouth on the 26th of
March. On the 2d f April, the lime of noon was
found to be 1 1"* 58' 6|", instead of 12'', so that the whole
error from the 6th of November till the 2d of April,
was only I' 53^", which corresponds to about 20 miles
of longitude.

Upon his return to England, Mr. Robison found
Lord Anson afHicted with the illness of which he died,
and his friend and patron. Admiral Knowles, disgusted
wilh the admiralty and the ministry. His hopes of
promotion depended only on his own personal services,
and these were readily set aside at a period when Eng-
land derived no lustre from the virtues of her stales-
men.
Under these circumstances, Mr. Robison resolved to

return to Glasgow, with the view of qualifying himself
for the church, and upon his arrival there, he devoted
his whole aiicniion to the study of the sciences. The
example of his friend Dr. Black, who was about to give
lo the world his great discovery of latent heat, and of
Mr. Wall, who was then bringing the steam-engine to
perfection, stimulated him in his scientific career, and
his constant intercourse with these great men, fostered
that love of experimental and practical science which
directed him in all his future researches.

In the year 1766, when Dr. Black was removed to

the chemical chair in Edinburgh, he recommended Mr.
Robison as his successor. He was accordingly elected
for one year, and commenced his first course of lectures
in October, 1766. In this situation Mr. Robison contin-
ued four years, but a new object now presented itself to

his ambition. At the request of the Empress of Russia,
Admiral Sir Charles Knowles was recommended lo go
to St. Petersburg, for the purpose of reforming and im-
proving the Russian navy. He engaged Mr. Robison
to accompany him as his private secretary, wilh a salary

of ^250 per annum ; and they set sail from England in
December, 1770.

In 1772, Mr. Robison was appointed Inspector-Gene-
ral of the corps of Marine Cadets at Cronstadl, wilh a
salary double that of his predecessor, and the rank of
Lieutenant Colonel attached to it. This corps consist-

ed of about 400 Russian noblemen, who were educated
by 40 masters and professors, and it was Mr. Robison's
duty to receive the reports of tiffe teachers, and lo class

the cadets in the order of their merit.
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Upon the death of Dr. Russell in 1773, Principal

Roberison, ihough noi personally acquainied with our

auihor, recommtnded him to the vacant chair ol natu-

ral philosophy in the University. The patrons of the

University readily yielded to this recommendation,

and as the Russian government oflcred to increase the

salary and ..ppoinimenis of Mr. Rubison, it was with

some diflficulty thiit he came to the resolution of settling

in his name coun'.ry, and of sitting in the next chair

to Dr. Black. Finding it in vain to ofl'er any farther

inducement to detain him in Russia, the Empress gave

him a pension of ^80 per annum, accompanied with a

request that he would take under his care two or three

of the young cadets who were to be selected in suc-

cession. Mr. Robison kfi Cronstadt in June, 1774.

He was admitted into the College on the 16th Septem-

ber, 1774, and delivered his firsl course of lectures

in the lollowing winter. The system of mechani-

cal philosophy which he taught, embraced dynamics,

astronomy, mechanics, hydrodynamics, optics, elcc-

triciiy, and magnetism ; but he generally enlarged so

much upon the early subjects of his lectures, that

some of the last of these series were every year omit-

ted entirely in the course. When we consider that a

great proportion of the studenis of this class are stu-

dents ol divinity, from 15 to 17 years of age, who re-

quire a general knowledge of natural philosophy, it is

iiol difficult to point out the nature of tiie course which

should be pursued. Mr. Robison always supposed a

degree of mathematical knowledge among his students

which they never possessed, and even if they had gone

through the requisite course, either at the University

or with private masters, it by no means followed that

Ihey were able to bring this knowledge to bear in fol-

lowing a train of oral reasoning. In consequence of

this, and of the small number of expeiiments which he

introduced, and which he held as very subordinate

parts of his lecture, his students, with the exception of

a few, made very little progress in the physical

sciences.

Although Mr. Robison's lectures had thus an unpo-

pular aspect, yet they were listened to with delight by

those who had devoted their minds to the subject ; and

who now consider ihemselves fortunate in having at-

tended the University, when he had health enough to

go through the labours t^f^nie course. Dr. Robison

never condescended to become a dealer in scientific

shows, to amuse his students with the exhibition of

trifling instruments and experiments, fit only for the

nursery, to occupy their time with conceits and extra-

vagancies of bis own ; to falsify the history of science

for tlie purpose of elevating himself, or to sneer at those

venerable men whose names have been consecrated

by time, and those revered opinions which have com-
manded the assent of the wisest as well as the best ages

of the world. Like his eminent successor in the chair.

Professor PUyfair, his great object was to instruct his

students in the sciences, to give just and candid esti-

mates of the labours of others, and to impress upon the

minds of the young those great lessons of humility and

piety, which the study of the material world is so well

calculated to teach.

Soon after his return from Russia, Mr. Robison be-

came a member of the Philosophical Society, which had

existed since 1739. When it was incorporated with the

Royal Society, which was established in 1781, Mr. Ro-
bison was appointed general secretary, and continued to

discharge the duties of that office till the state of his

health compelled him to resign.

It is a curious circumstance, that Professor Robison
never appeared as an auihor, till the year 1786, when,
in the 47th year of his age, he published in the Trans-
actions of the Royal Society of Edinburgh, yl determina-
tion of the orbit and the motio7i of the Georgium Sidus,
directly from observation. The elements of the orbit of
this planet, though deduced from observations made
with an instrument fixed from a window, do not differ

widely from those which have more recently been ob-
tained from more numerous observations, and by means
of better instruments.

The second, and the only other paper which Profes-

sor Robison communicated to the Royal Socieiy of
Edinburgh, was read on the 7th April, 1788, and is en-
titled, On the IMotion of Light, as affected by Refract-

ing and Refecting Substances, which are also in motion,

and relates principally to the correction of some errors

of Boscovich respecting the effects of a telescope, the
tube of which is filled with water instead of air, upon
the aberration of light. The celebrated Italian philoso-

pher had rashly announced that if a water telescope

were directed to a terrestrial object properly situated,

it will deviate from that object by a certain determi-

nate quantity every day ; but Professor Robison has

shown that this result is notdeducible from Boscovich's

own principles.

This paper was drawn up when Mr. Robison was in

very bad health ; and for the purpose, as he remarks,
" of ascertaining his claims to any thing which may be
valuable in his speculations." He had been attacked,

in December, 1785, with a severe disorder, which baf-

fled all the skill of his medical friends, and which, though
it did not materially injure his general health, continued

to aSlict him duiing the rest of his life.

Notwithstanding this indisposition, he engaged, about

the year 1793, to contribute various scientific articles to

the edition of the Encyclopedia Britannica, which was
then publishing. This work never had been under the

charge of any literary or scientific man, till it came un-

der the manat;ement of Dr. Gleig ; and therefore the aid

of such an editor and of such a contributor as Dr. Robi-

son, formed an era in its history. Dr. Robison revised

and enlarged the article Ofitics, which was followed by
the article Philosophy, which he wrote jointly with Dr.

Gleig. His own articles are, Physics, Pneumatics, Pre-

cession, Projectiles, Pumfis, Resistance, Rivers, Roof,
Rofiemaking, Rotation. Seamanshifi. Signal, Sound, S/ie-

cfic Gravity, Statics, Steam, Sleam- Engine, Steelyard,

Strength of Materials, Telesco/ie, Tide, Trum/iet, Varia-

tion, and Waterworks. In a bound copy of Mr. Robi-

son's articles, labelled with his own hand, and now be-

fore us, we find the articles Perspective, Plough, and
Russia, which it is probable he also wrote.

A supplement to the third edition of the Encyclopedia
Britannica was published some time afterwards by dif-

fierent proprietors, and to this work Mi. Robison contri-

buted the following articles : Arch, Astronomy, Bosco-

vich's Theory, Carpentry, Centre, Dynamics, Rlectricity,

Impulsion, Involution, Machinery, Magnetism, Mecha-
7iics, Percussio?!, Piano- Porte, Position, Tem/ierament,
Thunder, Trum/iet, Tschirnhaus, and IVatchivork.

" To those who may examine," says Dr. Brewster,

in his preface to Dr. Robison's System of Mechanical
Philosohhy, " these dissertations with a critical eye, it

may be necessary to state, that they were composed un-

der the influence of that painful disease, with which he
was afflicted for a long period of years. The knowledge
of mechanical philosophy which they every where dis-

play, possesses the rare quality of being at once practi-
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cal and proiound ; and they are often cniiclicd with

original views, and ingenious inventions, which it re-

quired only tlie tranquillity of health to perfect and
mature. It was his destiny, however, to enjoy but at

distant intervals that calm of mind which can alone

sustain the ardour of discovery. At such periods his

ambition constantly reverted to those original pursuits

which he was desirous of bringing to a close; but they

were no sooner begun than they were interrupted by

renewed attacks of that disease which ultimately de-

prived him of liis life."

To these observations it may be added, that as Dr.
Robison had no scientific articles of any value to refer

to in the previous part of the work, he was obliged to

introduce preliminary discussions as portions of the

treatise which he was writing, and from this cause the

articles are destitute of that symmetry and method
which would otherwise have characterized them.

In the midst of these occupations, Dr. Robison was
led to compose a work of a very different nature, wliicli

he published in 1797, under the title of Proofs of a

Conspiracy against alt the Religions and Go-vernme?!ts

of Eurojie. On his way to St. Petersburg in 1770, he
and Admiral Knowles were entertained by the Prince
Bishop of Liege, who, with his chapter and all his ser-

vants constituted a lodge of freemasons. Mr. Robison
was here initiated into the mysteries of the fraternity,

and w-as thus led, during his residence abroad, to ex-

amine the nature and character of such institutions.

This work, which consists principally of the history of

the society of Illuminati, and the Gennan Union, was
founded on documents, the truth of which Dr. Robison
had no reason to call in question; but which were un-
doubtedly not deserving of implicit confidence. The
work was read with avidity in every part of Europe.
It underwent four editions in two years, and extended
his 1 cpulation among a class of readers who had never
heard of the (ame of his talents, and who were incapable

of appreciating them, even if they had been known.
Upon the death of Dr. Black in 1799, Dr. Robison

was applied to by his friends to superintend the pub-
lication of the lectures of that eminent chemist. Dr.
Robison cheeriully undertook a task which, at his time
of life, and from other causes, was by no means an easy

one. Dr. Black had discovered so much, and written

so liltie, that this publication becaine necessary to

establish Dr. Black's claim to the great discovery of
latent heat. This work, which was published in 1803,

in 2 vols. 4to. though well executed, was loo late in

making its appearance. Chemistry had undergone a

complete revolution, and even the lectures of Dr. Black
were received with comparatively little interest. The
last work which Dr. Robison lived to publish, was the

first volume of his Elements of Mechanical Philosofihy ;

being Ike Substance of a Course of Lectures on that

Science. This volume, including Dynamics and As-
tronomy, was published in 1804; and he had proceed-
ed a considerable way in preparing the manuscript
of the second volume, when, after delivering a lecture

on the 28th of January, he was seized with a slight cold,

and died on the 30th January, 1805, in the 66th year of
his age.

Dr. Robison was in stature considerably above the
middle size. His person as well as features were un-
commonly handsonie, and his physiognomy noble and
dig'iified, yet subdued by a tenderness of expression

characterizing the natural benevolence of his nature-
but deepened with a tinge of sorrow which his fine fea-
tures had gradually derived from his bodily infirmi-
ties.*

The effect of these external qualities was sustained
by the elegance of his manners, as well as by his
powers of conversation, and the extent of his general
knowledge. Having mixed much with the world, and
conversed much before he began to write, his written
style partakes a little of the ease, and fluency, and
diffuscness of conversation ; while ainong his scientific
countrymen, who generally write long before they have
mixed much with society, it is more customary to find
their conversation marked with the stiffness and for-
mality of written language.

After Dr. Robison's death, Professor Play fair under-
took to draw up an account of the life and writings of his
friend, and to edit a collection of his various articles in
the Encyclopedia. The first of these tasks Mr. Play-
fair executed with his usual ability, but his occupa-
tions would not permit him to execute the second. It

therefore devolved upon Dr. Brewster, one of Dr. Ro-
bison's pupils, to publish these papers in 1822, under the
title of ./i System of Mechanical Philosojihy, in 4 vols. Svo.
with a volume of plates. This work includes the
first volume already mentioned as having been pub-
lished in 1804, and some manuscripts which were in-
tended for a second volume of the same work, to-

gether with all the leading articles which had appeared
in the Encyclopedia Britannica, and in the Sup|)lement
to the third edition of it. As Dr. Brewster was obliged,
from the wishes of the publisher, to limit the work
to lour volumes, he was compelled to leave out several
ot the inferior articles, and to exercise a considerable
editorial jurisdiction over the rest. This work, as Mr.
Playfair has justly remarked will place his scientific
character higher than it has ever been with any but
those who were personally acquainted with him. In
addition to several notes written by himself, the
editor was fortunate in being able to prevail upon the
late eminent Mr JamesWalt to undertake the revision
of the aiticle SieamEiigine ; and though he intended
only to conect imperfections, and supply some of the
most prominent defects, yet he was gradually led to ex-
tend his views, and to compose most valuable additions
on the history, the principles, and the construction of
the steam-engine.

Practical and useful as all the wrilini^s of Dr. Robi-
son are, we are disposed to think that they are still too
profound for general readers, and that their popularity,
however great, would still have been heightened by
the oinission of several of the mathematical disquisi-
tions. Dr. Thomas Young, however, has expressed an
opinion which may be considered as the reverse of this,
when he says that Professor Robison, as well as many
others of his countrymen, would certainly have been
the better of c //«/d' Hiorc pure mathematics. We are
not disposed to controvert what in its literal significa-

tion is so very true; but we may be permitted to

oppose it with another observation equally true, that
iTiany of their friends in England would also be the
better of a little more of the same rare commodity.
With the exception of Mr. Ivory and Professor Wal-
lace, we willingly admit the inferiority of our coun-
trymen in mathematical attainments; but if the ob-
servation is meant to convey the idea that Dr. Robi-

• There are two fine portraits of Dr. Robison from the hand of Sir Henry Haeburn, and from one of them a mezzolinto drawintr
lias been executed.
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son or any of his countrymen, would liave made more

discoveries in chemical and physical science, had they

been more profound maihematicians, we venture with

much deference to doubt its accuracy. The history of

British science will, we think, establish the opposite

opinion; and the names of Priestly, Watt, Black,

James Hutton, Herschel, Dollond, Blair, Ramsden,

Troughton, WoUaston, and Sir Humphry Davy, none

of whom ever pretended to be great mathematicians, re-

quu-e only to be mentioned, to give this opinion the

character of demonstration. That a profound know-

ledge of pure mathematics would have been useful to all

these illustrious men, after ihcy had bei^un their career

of invention and discovery, and fail ly ijrappled with the

difficulties of original investigation, it would be idle

to deny ; but we humbly conceive that ihere is in that

turn of mind which disposes it to seek its gratification

in the abstractions of the higher mathematics, someiliing

incompatible with that genius for invention and dis-

covery which limits its ambition to the study of the

ni'iterial universe.

We shall conclude this account of Dr. Robison's life

with a brief sketch of his character, as drawn by Dr.

Brewster, in his preface to the work above mentioned.

"Although Dr. Robison's name cannot be associated

with the great discoveries of the century which he

adorned, yet the memory of his talents and his viiiiies

will be long cherished by his country. Imbued with

the genuine spirit of the philosophy which he taught,

he was one of tlie warmest patrons of genius, wherever

it was found. His mind was nobly elevated above the

mean jealousies of rival ambition ; and his love of sci-

ence and of justice was too ardent to allow him either

to depreciate the labours of others, or transfer them
to himself. To these great qualities as a philosopher,

I?r; Rcbhon added all the more estimable endowments

of domestic and social life. His friendship was at all

times generous and sincere. His piety was ardent and

unostentatious. His patriotism was of the most pure

and exalted character; and, like the immortal Newton,

whose memory he cherished with a peculiar reverence,

he was pre-eminently entitled to the appellation of a

Christian patriot and philosopher."

Dr. Robison was survived by Mrs. Rohison, and a

family of three sons and a daughter. His daughter,

who died a few years ago, was married to the late Lord

Kinedder. His eldest son, who has returned from India,

inherits the talents of his father, and now fills the situa-

tion of Secretary to the Society of Arts for Scotland, and

Secretary of the Physical Class of the Royal Society of

Edinburgh.
ROCHDALE, a market town of England, in the

county of Lancaster, is situated at the foot of the

Blackstone edge hills, occupying two valleys formed

by the Roche and Spaddon rivers ; over the first of

which there is a good stone bridge of three arches.

It consists of three principal streets, and several small

snd irregular ones which are paved. The houses,

which are in general well built of stone, are covered

with slates. The chief public buildings are the church

and chapel of the parish, a cloth hall, a theatre, an

assembly room ; besides chapels for presbyterians, bap-

tists, and methodists. The church, which is an ancient

building with a square tower, stands on an eminence
which is ascended by 126 steps. Another church, in

the Gothic style, has recently been built of stone. The
manufactures, which have increased very rapidly, are

baize, flannels, kerseys, coatings, cloths, muslins, and
cottons. The parish is rich in slate, stone, and coal.

The Rochdale canal, which has contributed greatly to

the prosperity of the town, has been already described

in our article Navigation Inland. Population 14,000.

See the Beauties of England and Wales, vol. ix. p.

298.

ROCHEFORT, a town of France, in the department
of Lower Charente, is situated on the right bank of the

river Charente, about five miles above its influx into the

Atlantic. The town has the form of a circular segment,
the river forming the chord, and the walls the arch.

The streets, which are built after a regular plan, are

broad and straight. The Place d'Armes is a spacious
square, nearly in the centre of the town. Besides several

cliurchesand convents, Rochfort hasan arsenal, a cannon
foundry, barracks, magazines of naval stores, docks for

building, careening, and refitting vessels, a civil and
marine hospital, and a marine academy. The harbour,
wnich IS one of the greatest naval stations in the king-

dom, is defended by five forts. Even at low water large

vessels float, and it is protected from all hurricanes, and
from all attacks of bombs. It is said that the worms,
which are so destructive to ships' bottoms, do not effect

them here. Rochefort carries on a coasting and colonial

trade. Its manufactures are those of oil, earthen-ware,

cordage, and the refining of sugar. There is a good
promenade on the ramparts, which are planted with
trees. Population 15,000.

ROCHEFOUCAULT, Francis Duke De, Prince of
Marsillac, was born in 1613. Having formed a con-
nection with the Duchess de Longueville, he was at

her instigation involved in the civil war of the Fronde ;

and he distinguished hinisclf at ihebattle of St, Antoine,

where he received a musket shot which for some
time deprived him of his sight. After his return home,
his house became the resort of all the French wits,

Boileau, Racine, Sevignfe, Fayette, &c. He display-

ed great firmness of mind under his domestic cala-

mities, particularly when one of his sons was killed,

and the other wounded, at the passage of the Rhine.

In his latter days he was much afflicted with the gout,

and he died at Paris in 16tO, in the 68th year of his

The work by which he obtained his reputation, is

entitled Reflexions et Maximes, which has been fre-

quently printed and translated. Its style and general

character have been greatly admired; but though it is

admitted that he painted very exactly the world in

which he himself lived, it is still considered by some as

a satire upon the human race; though we fear this is

one of those cases where the profound observer sees the

proofs of the law, and the superficial one only its ex-

ceptions. He wrote also Menwires de la Regence d'.inne

d'Autriche, in two vols. l3mo. 1713, which is said to ex-

hibit much talent.

In his History of the French Academxj, the Abbfe

Olivet assures us, that though Rochefoucault was very

anxious to be an academician, and could at any time
have been made one, the necessity of making a speech
of thanks on the day of his admission, prevented him
from becoming a candidate. With all his personal cou-
rage, and all his superiority of birth and talents, he is

said never to have been able to bear the look of an au-

dience, and could never pronounce four lines in public

without fainting.

ROCHELLE, La, a seaport town of France, and
capital of the department of Lower Charente, is, si-

tuated in a marshy plain at the bottom of a small gulf

of the Atlantic. The town, which is nearly of an oval

form, is about three-fourths of a mile long, and half,

a
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mile broad. The streets are straight and wide, and the

houses, which are well built, are supported by arcades.

The chief squares are the Place d'Armes,^w\ the Place

du Chateau. The principal public edifices and establish-

ments are the cathedral and hospital, the orphan-house,

and the exchange; an academy of sciences, established

in 1732, and a marine academy. The fortifications con-

sist of nineteen large bastions, with half moons ; and the

circumference of its ramparts is about three miles.

The entrance of the harbour, which advances into the

town, is narrow, and is defended by two lofty towers,

and by a massy chain. It has a mole about three-fourths

of a mile in length. The exports of the place are wines,

brandy, flax, linen, and bay salt; and its imports sugar,

Coffee, cotton, &c. Its manufactures are Delft ware,

glass, and the refining of sugar. West long. 1° 9' 40".

North lat. 46° 9' 21".

ROCHESTER, a city of England, in the county of

Kent, is situated on the east bank of the Medway, on a

bend of the river, where it falls into the Thames. A
continuous row of buildings connects it with Chatham,
and by a bridge over the INIedway it communicates with

the village of Stroud. The town consists principally of

the high street, along which passes the great road from
Canterbury to Dover. The streets are wide, well paved,

and lighted with gas; and the houses are in general well

built. The principal public buildings and establishments

are the castle, the cathedral, the churches, the town-

hall, the hospital, a grammar school, and alms-house

fipr poor travellers, and a free school.

The castle is situated at the south-west angle of the

Clfy, and is defpnrlprl nn tlie wpsf by the Mprtvvny, from
which it rises abruptly, while a broad and deep ditch

protects it on all other sides. The external walls, which
once formed an irregular parallelogram about 300 feet

Iflng, were strengthened with round and square towers,

which, with the walls themselves, are in a state of ruin.

The keep has the form of a quadrangle, seventy feet

square at the base, with the angles directed to the four

cardinal points, and upon which angles there were four

elevated towers. The interior of the keep is divided

into two nearly equal parts by a strong wall, with arched
doorways on each floor. At the north-east angle is a

circular winding stair-case, which ascends to the summit.
To the east of the castle, and a little to the south of

the high street, stands the cathedral. Its shape is that

of a cross, and it has a low tower and spire rising at

tiie intersection of the nave and great transept. The
west entrance is particularly fine. The roof is of tim-

ber frame-work, in imitation of vaulting. The great
tower is supported by four obtusely pointed arches, rest-

ing on pieces of solid masonry, which are surrounded
by slender columns of Pelworth marble. The chapter-
bouse, which contains the library, is entered by a rudely
sculptured doorway. In a large hollow between the
inner mouldings, is a range of human heads and flowers
alternating ; and beyond them are six whole length
figures, two of which are supposed to be Henry I. and
Matilda, and the rest bishops. There are several valu-
able MSS. in the library.

The cathedral is 306 feet long from east to west, 150
Belonging to the nave, and 156 to the choir. The
breadth of the nave, and also that of the choir, is about
75 feet. The western transept is 122 feet, and the east-

em one 90 feet long. The west front is 94 feet wide,
and the height of the great tower 155.

Besides the cathedral on the south, are the remains of
Vol. XVI. Pabt II.

the chapter-house and cloister belonging to the priorf,

which are very beautiful. There were formerly four
churches at Rochester, viz. those of St. Nicholas, St.

Margaret, St. Clement, and St. Mary. The last of these

is demolished, and St. Clement's forms part of some
houses near the bridge. The church of St. Nicholas,
built in 1421, consists of a nave, aisle, and chancel, and
has an embattled tower at the north-west angle. St. Mar-
garet's is finely situated on a lofty eminence south of the

high street. The town-hall, erected in 1687, and situ-

ated on the north side of the high street, is an elegant
building of brick, ornamented with Doric columns.
The city jail is in the lower, and the town-hall in the

upper part. A spacious room in the area behind, con-
tains full length portraits of King William and Queen
Anne. The bridge over the Medway, which is remark-
able for its height, strength, and elegance, consists of

about eleven arches, the largest of which is about forty

feet span, and the others thirty. It is 560 feet long, and
24 broad.

The principal charitable institutions in Rochester are

St. Catharine's hospital, a grammar school, an almshouse
for the relief of poor travellers, and a free school.

The hospital was founded in 1316, for the mainte-

nance of twelve poor people, by Simond Potyn. The
grammar school was founded by Henry VIII. for twenty
scholars ; and the almshouse and dormitories for the

relief of poor travellers, were built in the reign of Eli-

zabeth, by the proprietor of Satis, who left estates for

its support. The free school was founded by Sir Joseph
Williamson, who bequeathed to it, in 1701, ^5000.
Rochester is governed by a mayor, twelve aldermen,
twelve counsellors, a recorder, town-clerk, two cham-
berlains, a principal sergeant at mace, a water bailiflT,

and other inferior officers. The oyster fishery in the

Medway is managed by a company of dredgers. Thp
spawn is often brought from foreign parts, and after be-
ing laid in pi'oper beds, soon arrives at maturity. The
inhabitants are principally occupied in trade and mari-
time pursuits.

Rochester sends to parliament two members, who a>e
elected by about 1050 voters.

The town of Chatham, for a description of which we
have referred to this article, forms in reality a part of
Rochester. It is an irregular and ill-built town, stand-

ing immediately to the east of Rochester, and derive^

its celebrity from its dock-yard and arsenal, which co»

ver an area about a mile long to the north of the town*

The dock-yard, which is enclosed by a high wall, has a

spacious gateway with embattled towers. The com-
missioner and officers have large and handsome houses.

The houses for stores and masts are very extensive.

One of the store-houses is 660 feet long, and contains

prodigious quantities of sails, rigging, hemp, flax, pitch,

and all other naval stores, for the equipment and build-

ing of ships. The principal mast-house is 240 feet long,

and 120 wide; and the timbers which form the masts
are kept continually afloat in two spacious basins. The
rope-house is 240 feet long. The sail-loft is about 210
feet long. There are four wet docks fit for first rates,

besides six slips or launches. The smith's shop con-

tains about twenty forges. The number of artificers and
labourers was about 3000 or 4000 in 1808. The ord-

nance wharf, or old dock, occupies a narrow slip of land

below the chalk cliff. Great quantities of naral ord-

nance, cannon balls, gun carriages. Sec. arc deposited

bere, with quantities of pistols, cutlasses, pikes, 8;e.

3A
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Since 1758, extensive fortifications, called the Lines,

have been erected from the banks of the Medway, above
the ordnance wharf, round an oblong plot of ground about
a mile broad and half a mile wide, and extending beyond
the extremity of the dock-yard, where they again join

the river. This area includes, besides the naval estab-

lishments, the upper and lower barracks, the church of
Chatham, and the hamlet of Brompton, containing near-

ly 500 houses. The Lines are strengthened by ramparts,
palisadoes, and a deep broad ditch, and are also defended
by a strong redoubt on the summit of the hill to the south-
east.

The church of Chatham, rebuilt in 1788, is a neat
building of brick. The west wall formed part of the

ancient Norman church. There are at Chatham two
hospitals, one founded in 1078 for poor leprous persons

;

and another in 1592, for decayed mariners and ship-

wrights.

The victualling house stands near the entrance of the

town, near Rochester, and consists of various extensive

ranges of building, suited to the various purposes of

victualling the shipping of Chatham, Sheerness, and
the Nore.

The following was the population, 8cc. of the town
of Chatham and the ciiy of Rochester in the year
1821:

Inhabited houses ...... 4135
Families 5336
Do. employed in agriculture .... 335
Do. do. trade, &c. ... 2^01
ilales 11,245
Females 12,818
Total population in 1821 . - . . 24,0G3

See the lieautien of Ey}gland and Wales., p. 611, 665,
and Hasted's History., Isfc. of Kent.

ROCHESTER, the capital of Monroe county, New
York. Lat. 43° N. and about 40' W. long, from the

meridian of Washington. It is situated on the vest
branch of the Genesee river, at the falls, seven miles

from its mouth. This place was surveyed in the year

1811, and the first house erected the following year,

since which its growth has been rapid beyond exam-
ple. It is now the principal seat of the immense trade

in the -western district. It has a bank in good repute,

about 50 stores, one cotton and one woollen manufac-
tory, three bookstores, mechanics of most kinds, ten

mills, two of which are stone, and very large, running
eight stones, and calculated for eight more; a capital

hotel, and several large taverns: places of worship for

most sects of Christians; several newspapers, daily and
weekly, and semi-weekly; and some monthly periodicals.

In the year 1820, the population was 1,502. In 1822,

2,700—in 1823, 3,731—in 1825, 5,273—in 1S26, 7,669
—and in August 1828, the writer was informed
on the spot, that it contained 11,000. In the year
1826, 31,612 barrels of flour were manufactured at

Mr. H. Ely's mill, and the quantity made at the seve-

ral mills was 150,169 barrels. The grand Erie Canal
passes through the middle of the village, and crosses

the river Genesee, 80 rods south of the great falls.

It is 501 feet above the tide vraters of the Hudson, 270
feet above lake Ontario, and 64 feet below lake Erie.

The aqueduct is 802 feet long: it has eleven arches,

each 50 feet span, except two, one of which is 30 feet,

and one 26 feet -wide, supported by the necessary

abutments and piers, and surmounted by strong para-

pet walls, properly faced on both sides, and protected

on the top by a capping of very large and beautiful
limestone. This superb work cost 887,127 61.

In the year 1823, Rochester contained 641 build-
ings, 437 of which were dwelling houses, chiefly of
brick and stone. It is 77 miles from Lewistown, 63
E. of Lockport, 218 West of Albany, 28 N. West of
Canandaigua, and 35 nearly North East of Batavia.
The harbour and port of Genesee is situated at

the mouth of Genesee river, about 7 miles north
from the village of Rochester. Within the bar arc
twenty feet of water. There is a light-house on the
west bank of the river, built by the United States in
the year 1824. A port of entry was established in the
year 1805. Jesse Hawley is the present collector, and
G. H. Holden deputy collector and surveyor.

The following account of Monroe county is taken
from the Directory of Rochester, published in the
year 1827.

The tract of country now forming the county of
Monroe, extends along the southern shore of Lake
Ontario, about 21 miles west and 14 miles east of the
Genesee river; its breadth southward from the lake,

being about 22 miles. Its geographical position is,

as nearly as it has been yet observed, between lat. 42°

51' and '43° 16' N. and between 3° 32' and 4° 03' west
longitude from New York. •

The face of the country, like that of the neighbour-
ing counties on the lake, presents the general aspect
of a level yet somewhat elevated table, sometimes,
dropping abruptly, and sometimes more gradually sub-

siding- to the level of the lake. To a distant and ge-
Beral view, this level aspect is interrupted by only one
narrow ridge, of gravelly consistence, rising in the
town of Brighton and running in a northerly and eas-

terly direction, in appearance like an irregular and
broken wave, with several pointed summits: yet, on a
closer inspection, the surface is considerably diver-

sified.

The shore of the lake is indented with numerous
bays and inlets, of which the Irondequoit bay east,

and Braddock's bay west of the river, are the most
considerable. On the borders of the Irondequoit, and
the creek of the same name, which discharges itself

there, the surface presents a most extraordinary and
picturesque appearance. It consists of a multitude of

conical or irregular mounds of sand and light earth,

sometimes insulated and sometimes united, rising to

an average height of 200 feet from a perfectly level

meadow of the richest alluvial loam.

The rest of the country is diversified with gentle

undulations retaining the remnants of their dense

forests of beech, maple, and oak, on a deep yellow

loam, covered with six to ten inches of black vegetable

earth—some light and sandy plains, supporting alter-

nately the oak and pine—a portion of the land called

Oak Openings, or sparse and scattering oak woods, on
a solid calcarious gravel, and sometimes a lighter

sand, mixed with claj-—occasional patches of black-

ash swale and pine swamp—and along the river and
creeks, winding flats of the richest vegetable compo-
sition.

The subterraneous structure of this region can

hardly be considered as yet sufficiently explored, al-

though the deep ravine cut by the Genesee river, from
its falls at Rochester to the dropping of the surface

near the lake, exposes to view a theatre of regular and
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beautiful stratification but rarely witnessed, and the

late excavation of the Erie canal has afforded an ad-

ditional key to the unlocking of its mineral treasures.

Beginning at the lowest observable stratum, the ar-

rangement seems to be: 1st, Salil'erous or salt rockj

this has been employed in building the aqueduct at

Rochester—2d, Grey band—3d, Ferriferous slate—4th,

Ferriferous sand rock;—5th, Calciferous iron ore

—

6th, Calciferous slate, nearly 100 feet thick; this is

the stratum cut into and exposed by the great falls in

the village of Rochester—7th, Geodiferous lime rock,

or swinestone, about 30 feet thick. The outcropping

of this stratum forms what is called the Mountain

Ridge; in the vicinity of Rochester, and bed of the

river above the falls, it presents a dark, approaching

to a slate colour, and has a peculiar fetid odour. The
8th, or Corniferous lime rock, overlays the former,

and appears in the south part of the county, which,

still farther south, is overlaid by bituminous shale and
coal.

It is probable that the fetid odour of the lime rocks

is derived from their affinity to and cotemporaneous
formation with the superincumbent bituminous strata.

In the two last mentioned lime formations, sulphates

of zinc, barytes and slrontian, with sulphate of lime
in the variety of snowy gypsum, as also, fluate of

iime, have been found. There are inexhaustible quar-

ries of plaster of Paris in the town of Wheatland.
The . only metallic ore which has yet been found in

quantity, is that of iron, of which a very productive
variety, the bog ore, occurs in Penfield. Those pre-

senting themselves in the banks of the river have not

been well examined.
The agricultural character of the soil of this dis-

trict of country is that of the utmost fertility—the

alluvion of the fetid lime stone which forms its base,

being peculiarly adapted to the continued production
of superior wheat. Perhaps, also, the moistness of

the climate, from its vicinity to the great lakes, con-

tributes to this effect. It is said that achymical ana-

lysis of Genesee wheat, shows it to contain more sac-

charine matter than that of the southern states, while
the latter combines with a larger portion of water in

the composition of bread. This may serve to explain

why southern flour is more agreeable to the baker,

but Genesee to the cater, when they come into compe-
tition in our cities.

The Genesee River, the principal natural feature in

this district, belongs to the eleventh class in Wood-
bridge's arrangement of comparative magnitudes. It

rises on the Grand Plateau, or great Table-land of
Western Pennsylvania, interlocking with the head
waters of the Allegany and Susquehanuah rivers,
around which a tract of six miles square might be so
located as to embrace their several waters which flow
into the Atlantic ocean, through the bays of St. Law-
rence, Mexico and Chesapeake, and probably ele-

vated 1600 or 1700 feet above the tide waters of the
Atlantic*.

It runs from its source, about north 10'' east, to
Lake Ontario, about 150 miles—and about 125 miles
in the state of New York—through the counties of
Allegany, Livingston and Monroe, touching the
south-east corner of Genesee. After crossing the

Pennsylvania line into this state, it runs N. N. W.
about 40 miles, to the Caneadea Reservation, where it

turns and runs N. N. E. or N. 25° E. in nearly a uni-
form line as to its general course, but with numerous
small curves and windings, embracing large tracts of
rich alluvial soil. It receives the Canascraga creek,
and Concsus and Hemlock outlets, on the east, and
the outlet of Silver Lake and Allen's and Black creeks,
on the west, beside many smaller streams. A few miles
above the Gardeau Reservation, it has two falls, near
together—one of 60 the other of <J0 feel. From the
Reservation it is navigable for boats to the head of the
rapids, near Rochester—90 miles by water and 50 by
land—and from thence by the feeder two miles into
the Erie canal at Rochester. The third fall of twelve
feet, is immediately above the canal aqueduct: the
fourth is the great fall of 97 feet, about 80 rods below
the aqueduct. From thence there are considerable
rapids, to Carthage, \h miles, where the fifth fall, of
20 feet, occurs; and twenty rods below, is the lower
fall, of 105 feet. Half a mile below this fall, the river
comes to the level of the lake, and affords sloop navi-
gation, from Carthage and Hanford's Landing, four
miles, to its mouth.
This forms the port of Genesee, which has a safe

and convenient harbour of 20 feet water within, and
from seven to eight feet on the bar, which lies half a
mile in the lake. The whole fall in the river, from
the head of the rapids, passing through the village of
Rochester, to the lower falls, is estimated at 226 feet
in the distance of 5h miles; in which the waters of
the river can be used four or five times over, for hy-
draulic purposes.
The word Genesee is formed from the Indian name

for Pleasant Valley, which is very descriptive of the
river; its banks, the alluvial flats, and the surrounding
uplands, from ten to tv/enty miles on either side of it,

being equal to the lands of any other country of the
same latitude. The Genesee flats in particular, to
which probably the Indian appellation referred, must
strike every eye as peculiarly worthy of the name.
These are either natural prairies or Indian clearings,
(of which, however, the Indians have no traditions,)
and lying to an extent of many thousand acres, be-
tween the villages of Geneseo, Moscow and Mount
Morris, which now crown the opposite declivities of
their surrounding uplands, and contrasting their
smooth verdure with the shaggy hills that bound the
horizon, and their occasional clumps of spreading
trees, with the tall and naked relics of the forest,

nothing can strike with a more agreeable sensation
the eye long accustomed to the interrupted prospects
of a level and wooded country. Had the Indians, who
first gave this name to the valley, witnessed the flocks
and herds that now enliven its landscape, and the
busy towns, with spires overlooking it from the neigh-
bouring hills, the boats transporting its superabun-
dant wealth down its winding stream, and the scenes
of intellectual and moral felicity to which it contri-
butes in the homes of its present enlightened occu-
pants; and had they been able to appreciate this,

they would have contrived the longest superlative
which their language could furnish, to give it a
name.

This is a re^on of bituminous coal, of gfood quality, supposed to be abundant in quantity.
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About forty years ago, the tract of country of which
the county of Monroe forms a part, was only known
as the hunting ground of such remnants of the Six

Nations as survived the chastisement of Sullivan, and

the still more destructive influence of frontier civili-

zation. And many a veteran warrior is still alive, on
the ncig-hbouring reservations of Caneadea, Squakey-
Hill, Canawagas, Seneca, Tonewanda, and Tuscarora,

tp entertain his degenerate sons with the exploits of

his meridian vigour, when not a white man's axe had
been lifted in all these forests.

The pre-emptive title, however, to this territory was
claimed by the state of Massachusetts, under its colo-

nial charter, which contemplated the whole region

between its north and south boundaries, from the

Atlantic to the Pacific ocean. The charter of the

state of New York interfered with this claim, and
after various unsuccessful attempts to adjust their

differences, under the Congress of the old confedera-

tion, they were at last happily settled by mutual com-
missioners, who met at Hartford, on the 16th day of

December, 1786. According to this settlement, Mas-
sachusetts ceded to New York the sovereignty and
jurisdiction of all the territory claimed by the former
within the limits of the latter, and New York ceded to

Massachusetts the property of the soil; or, in the

•words of the settlement, "the right of pre-emption

of the soil from the native Indians,"—"to all the

lands now in the state lying west of a line running due
north from the 82d mile stone, on the north boundary
of Pennsylvania, to the British possessions in Canada,
excepting a tract of one mile in width along the Ni-
agara river."

This line commences in the 42d degree of north

latitude, 82 miles west of the north-east corner of the

state of Pennsylvania, and is called the Pre-emplion

Line. It runs through the middle of the Seneca lake,

at its north end, and about one mile east of Geneva,

and also through Sodus bay. Dr. SpafTord, in his

Gazetteer, says, it proves to be the meridian of the

city of Washington.*
In 1787, Massachusetts sold this tract containing

six millions of acres, to Messrs. Oliver Phelps and
Nathaniel Gorham, for one million of dollars; or, for

three notes of iJlOO,000 each. New England currency,

payable in consolidated seczirilies, at par.

In the following spring, Oliver Phelps, living at

Granville, Massachusetts, prepared himself with men
and means to explore the country, and with great re-

solution and intrepidity took leave of his family, his

neighbours, and the minister of the parish, who had

assembled on the occasion, all in tears, and started on

his expedition; they bidding him a final adieu, scarce-

ly hoping ever to see him return again from an Indian

country hardly yet pacified!

He persevered, and penetrated the wilderness, from

the German flats, in Herkimer, to Canandaigua,t a

distance of 128 miles by the present improved road

—

sent out runners, and collected the sachems, chiefs,

and warriors of the Six Nations, and in July, 1788,

with the aid of the Rev. Samuel Kirkland as State

Commissioner and Indian Missionary, concluded a
treaty, and purchase of a tract containing about two
and a quarter million of acres; bounded east by the
pre-emption line, west by a meridional line, running
from a point in the north line of Pennsylvania 42
miles west of the 82d mile stone, to an elm tree, in the
forks of the Genesee and Canascraga; thence down
the Genesee, as it meanders, to a point two miles
north of the Canawagus village, [now near Avon
bridge,] thence due west twelve miles, [ij miles
south of the village of Le Roy,] thence northerly,
parallel to the general coiirse of the Genesee river,

[N. 24° E.] to Lake Ontario—which course forma
the east line of the Triangle Tract, so called, and is

about 24 miles long.

The reason of this remarkable offset of twelve miles
to the westward, may not be unworthy of notice, as
illustrative of the change in the value of landed pro-
perty which has taken place since that time. Mr.
Phelps proposed the erection of mills at the falls of
the river, now at Rochester, and wished for a compe-
tent space around them for a mill-yard. To this the

Indians assented, and g-ave him the aforesaid offset,

being a space of 12 miles by 24, for that purpose.
After a mill had been erected by a Mr. Allen, and

the Indians came to see it, and the quantity of ground
requisite for a mill-yard, they uttered their interjec-

tion of surprise, quouh! and added, kauskoxohicos!
(signifying, in the Seneca language, waterfcdl,) and
this ever after became the Indian name for Mr.
Phelps.

The kindness, however, and good faith with which
Mr. Phelps, like the celebrated William Penn, always
conducted his intercourse with the Indians, did not
fail to secure their confidence and alfection; in token
of which, they adopted both him and his son, Oliver

L. Phelps, as honorary members of their national

councils.

The leading chiefs and warriors concerned in these

negotiations, were Farmer's Brother, the grand sa-

chem, and who, for his political wisdom, might be
called the George Clinton of the Six Nations—and
lied Jacket, the celebrated orator, who is still alive.

After the treaty, Mr. Phelps surveyed the land into

tracts, denominated Ranges, running north and south,

and subdivided the ranges into tracts of six miles

square, denominated Townships, and designated each
by numbers, beginning to number both ranges and
townships at the 82d mile stone, in the south-east cor-

ner of the tract, [now the south-east corner of Steuben
county,] numbering the townships northwardly to the

lake, from 1 to 14—and the ranges westwardly, from
1 to 7. Thus Bath is designated as township No. 4,

in the 3d range; Canandaigua as township No. 10, in

the 3d range; Pittsford as No. 12, in the 5th range;

and Brighton as No. 13, in the 7th range of townships,

in Gorham & Phelps' purchase.

As the Genesee river runs about 24° east of north,

below Avon, and Mr. Phelps continued his 7th range
of townships to the lake, the 5th range was left to con-

tain but twelve, and the 6th range but ten townships

—

• It 13 also the west boundary of the New York Military Lands, which cont.iin twenty eight townships, each ten miles square

—

thuit prmid and splmdid monument of the gratitude ofNew York to her Eemlutionary heroes—ihc g-ave 550 acres ofgood land to CTery

»oldier!!!

I Ueaning a chosen place, is the lodian LaDguag-e.
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and in order to square the tract lying west of Genesee

river, he set off two townships near the lake, which

he called the Short Mange, now comprising the towns

of Gates and Greece; and the present town? of Cale-

donia, Wheatland, Chili, Riga, Ogilen, and Parma,

being then four townships, he called the first range of

townships west of Genesee river, in Gorham and

Phelps' p\irchnse.

This tract formed the counties of Ontario and Steu-

ben for many years, until 1821, when Monroe and

Livingston counties were formed, except that part of

it lying west of the river, which was annexed to the

county of Genesee at its organization in 1802, and the

south part of the 7th range set off from Steuben to

Allegany.

In 1789, Oliver Phelps opened a land oflice in Ca-

nandaigua—this was the first land office in America
for the sale of her forest lands to settlers. And the

system which he adopted for the survey of his lands

by townships and ranges, heca.n\e a model for the man-
ner of surveying all the new lands in the U. States;

and the method of making his retail sales to settlers

by Jlrtides, has also been adopted by all the other

land offices of individual proprietorships that have
followed after him.
The Jirlich was a new device, of American origin,

unknown in the English system of conveyancing;
granting the possession, but not the fee of the landj

facilitating the frequent changes among new settlers,

enabling them to sell out their improvements and
transfer their possession by assignment, and securing
the reversion of the possession to the proprietor,
where they abandoned the premises. His land sales

were allodial; and the other land offices following his

example, have rendered the Genesee farmers all fee

simple landholders, which has increased the value of
the soil and the enterprise of the people.

Oliver Phelps may be considered the Cecrops of the
Genesee country. Its inhabitants owe a mausoleum
to his memory, in gratitude for his having pioneered
for them, the wilderness of this Canaan of the west.

Gorham and Phelps sold out about one third of this

tract by townships and parts of townships, to compa-
nies and individuals, to settlers and speculators, who
invited an emigration into the country that soon
formed the new county of Ontario, (taken from Mont-
gomery,) which, by the U. S. census of 1790, contain-
ed a population of 1075.

On the 8th of November, 1790, they sold nearly all

the residue to Robert Morris, containing 1,264,000
acres, for eight pence lawful money per acre—who
sold the same to Sir William Pulteney, for the sale
of which the latter opened a land office at Geneva, and
also at Bath, under the agency of Charles Williamson.
Gorham and Phelps, not being able to pay the whole

purchase money, compromised, and surrendered to
Massachusetts that part of the land to which the In-
dian title remained unextinguished, bei.ig about two-
thirds of the western part of it; in consideration of
which, the state cancelled two of their notes.

In 1796, Robert Morris purchased the aforesaid
land of Massachusetts—extinguished the Indian title-—

sold out several tracts of fifty and one hundred thou-
sand acres off the east side of the tract, and along the
Genesee river; and mortgaged the residue to Wilhelm
Willink and others, of Amsterdam, called the Holland.
Land Company, under which the company afterward
acquired the title; surveyed it, and, in 1801, opened a
land office at Batavia, under the agency of Joseph El-
licott, for the sale thereof.*
The early settlements of the country were mostly

made in the vicinity of the Buffalo road, as the leading
avenue through it. The earliest settlements in the
territory, now the county of Monroe, were those made
in 1790, by Israel and Simon Stone, in Pittsford, Glo-
ver Perrin, in Perinton; by Peter Shaeffer, on the flats

of the Genesee, near Scottsville; by Orange Stone, in
Brighton; and in 1791, by William Hincher, at the
mouth of the river: and four out of these six patri-
archs of the forest are still living. The two last lived
twelve miles apart, and for several years without an
intervening neighbour; and such was the eccentrick
turn of the last named, that, as fame reports, he was
jealous of all new comers, fearing they would disturb
the tranquillity of this convenienllij distant neighbour-
hood. In 1796, Zadock Granger and Gideon King
settled at the upper landing, four miles from the
mouth of the river. In 1805, the harbour of Genesee
was made a port of entry, and Samuel Latta was ap-
pointed the collector. In 1822, the United States
government erected a light-house for the harbour.
Monroe County was erected by a law passed Feb. 20,

1821, and named in honour of James Monroe, then
President of the United States; and organized by hold-
ing the first term of the County Court, on the 8th of
May, 1821.

It was taken from Ontario and Genesee counties,
viz: the towns of Brighton, Pittsford, Penfield, Perin-
ton, Henrietta, Mendon, and a part of Rush, [that part
of T. No. 11, in the 7th range, north of the Honeoye
outlet,] lying east of the Genesee river, from the
county of Ontario; and the towns of Gates, Parma,
Clarkson, Sweden, Ogden, Riga and Wheatland,
lying on the west side of Genesee river, from the
county of Genesee.

Since then, the town of Greece ha« been erected
from the north end of Gates; the town of Chili from
the east end of Riga; and the south part of T. No. 1 1,

in the 7th range, taken from Avon, in the county of
Livingston, and added to Rush. The county now con-
tains sixteen sizeable towns, and comprehends a ter-

ritory of about 675 square miles, or 420,000 acres;
bounded on the E. by Wayne; on the S. E. by Onta-
rio; and on the S. by Livingston; on the S. W. by
Genesee; on the W. by Orleans county; and on the
N. by the national and state territorial line in the
middle of lake Ontario. When erected, it contained
a population of 26,526, by the United States census
of 1820.

ROCHON, Alexis-Marie, member of the Royal
Academy of Sciences, was born at Brest on the 2l3t

Feb. 1741. From his residence at Brest, in the midst
of ships and sailors, he acquired an earl)i taste for the
objects of naval science. In 1765, he was named cor-

• It would be a g-ood measure of public economy, to g-et the early and leading titles to the lands in the Genesee country, collated
and authenticated by an act of the legislature, to be used in our courts of record, in evidence on IJtig^ated titlet; »nd tare the ex-
pense of special exempUfications of them for every cau««.
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responding member of the Academy of Sciences. Some
time afterwards he was appointed astronomer to the

navy, and in that capacity he performed a voyage to

Morocco, in 1767; and immediately upon his return to

Europe, he set out for the East Indies, in a vessel com-
manded by his friend and relation, M. de Fromelin; and

during that voyage, in 1769, he determined the position

of the islands and rocks between the Mauritius and the

Indian coast.

Upon his return from the Mauritius, in 1772, with M.
de Poivre, M. Rochon brought from Madagascar the

finest crystals of quartz that had at that time been seen.

This accidental circumstance led him to ascertain its

double refraction, and by the combination of two prisms,

cut in a particular manner, he measured the double re-

fraction, so as to apply it to the purpose of a double image
micrometer. This idea he first applied to a coming-up
glass, for ascertaining whether a ship was approaching

to, or receding from the observer. A full account of

the invention was published at Paris in 1807, in a pam-
phlet entitled, Memoire sur le Micrometre de Cristal de

Roche, Jiour la mesure des distances et des gra7ideurs.

In the year 1812, he laid before the Institute an account

of an improvement upon the micrometer ; and in the

same year he read a memoir, recommending the substi-

tution of mica in place of glass, in the different light-

houses of France. He was led to this idea, from the

circumstance of a flock of wild ducks having, in a dread-

ful tempest, thrown themselves against the glass frame,

broke the panes of glass, and caused the light to be ex-

tinguished. These panes were immediately replaced by
Rochon with squares of mica.

M. Rochon had the merit of proposing the canal from
Brest to Nantes across Brittany. He was made a mem-
ber of the legion of honour by Bonaparte ; and he died

in the 77th year of his age at Paris, and was buried on
the 7th April, 1817. In 1783, Rochon published a work,
entitled Recueil de Memoires sur la Mechaniijue et la

Physique. See Dr. Brewster's Treatise on A''env Phi-
toso/ihicat Ijistruments,Y>. 188, 189, note. See also our
articles Micrometer, and Optics.

ROCKS. See Mineralogy; Organic Remains;
and Theories of the Earth.
ROCKETS. See Pyrotechnt.

'

RODNEY, George Brydges, a celebrated British

admiral, the second son of Henry Rodney, Esq. of Wal-
ton-upon-Thames, was born in 1718. In 1742 he was
appointed Lieutenant of the Namur, and afterwards to

other ships, in which he rose to considerable distinction

in his profession. In 1759 he accompanied Admirals
Hawke and Boscawen in their attempt upon the French
coast; and in 1759 he was appointed Rear-Admiral of

the Blue. In the same year he was sent to bombard
Havre-de-Grace, and he succeeded in burning the town,

and the magazines of stores and ammunition. In 1761

he assisted at the capture of the French West India

Islands ; and at the conclusion of the war he was raised

to the dignity of a baronet. In consequence of a con-

tested election for Northampton, in which he was suc-

cessful against Mr. Howe, Sir George Rodney injured

his affairs to such a degree, that he retired to France.

Through the Duke de Biron, the French kiiig endea-

Toured to allure him into the French service by high pe-

cuniary offers. " My distresses," he replied, " have

exiled me from my country, but no temptation can es-

trange me from her service. Had this offer been volun-
tary on your part, I should have deemed it an insult;
but I am glad to learn that it proceeds from a source
that can do no wrong." The Duke de Biron ever after-
wards entertained the warmest friendship for the British
Admiral.
About the end of 1779, he obtained the chief com-

mand of the Leeward islands, and such was his success
on this station, that he received a vote of thanks from
the House of Lords, and the freedom of the cities of
London and Edinburgh.

His great victory over the French fleet, of which \ve

have already given a short account, under Britain,
was gained on the 12th April, 17S2.

This victory was gained by putting in practice the
method of breaking the enemy's line, invented by the
late Mr. Clerk of Eldin. Admiral Rodney's own ship,

the Formidable, kept close to the wind, and an opening
being observed near the enemy's centre, it broke through
at the head of the rear division, and the enemy's line

was for the first time cut in two. " This action," says
Professor Playfair, in his memoir of Mr. Clerk, " intro-

duced a new system, gave a turn to our affairs at sea,

and delivered our country from that state of depression
into which it had been thrown, not by the defeat of its

fleets, but by their entire want of success."
" It was in the beginning of that year that the JVaval

Tactics appeared in print, though for more than a year
before, copies of the book had been in circulation among
Mr. Clerk's friends.* Before going out to take the

command of the fleet in the West Indies, Admiral Rod-
ney said one day to Mr. Dundas, 'There is one Clerk,

a countryman of yours, who has taught us how to fight,

and appears to know more of the matter than any of us.

If ever I meet the French fleet, I intend to try his way.'
"

That Admiral Rodney did try INIr. Clerk's method,
we have the testimony both of Lord Melville and Gene-
ral Ross, who heard the Admiral distinctly state, " that

he owed his success in the West Indies to the manoeuvre
of breaking the line, which he learned from Mr. Clerk's

book."
" An anecdote," says Mr. Playfair, " which sets a seal

on the great and decisive testimony of the noble Admiral,
is worthy of being remembered, and I am glad to be able

to record it, on the authority of a noble Earl. The pre-

sent Lord Haddington met Lord Rodney at Spa, in the de-

cline of life, when both his bodily and his mental powers
were sinking under the weight of years. The great

commander, who had been the bulwark of his country,

and the terror of his enemies, lay stretched on his couch,
while the memory of his own exploits seemed the only

thing that interested his feelings, or afforded a subject

for conversation. In that situation, he would often break
out in praise of the Naval Tactics, exclaiming with
great earnestness, "John Clerk of Eldin for ever."

As a reward for this brilliant victory, Sir George Rod-
ney was created a Peer of Great Britain, with the title of

Baron Rodney of Rodney-Stoke, in the county of Somer-
set, and to this title was added a pension of ^2000 a-year,

to descend to his heirs. He died in London, on the 24th

May, 1792, in the 74lh year of his age. See our article

Britain, Stockdale's edition of Campbell's Lives of the

Admirals, and the Edinburgh Transactions, Vol. IX.

p. 127.

RODOLPH I. See Austria.

• In the library of Sir George Cleric, Bart, at Pennycuik, there is a copy of the Naval Tactics, with marginal notes by Lord Rod-

Bey. These notes are full of remarks on the justness of Mo Clerk's view's, and contain exatnples where his own conduct had been

oonforroabls with them.
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ROEBUCK, John, an eminent physician, nnd a great

benefactor to Scotland, was born in Sheffield, in 1718.

Having completed his clerical education under Dr. Dod-

dridge of Northampton, he studied medicine and chemis-

Uy at Edinburgh, from whence he went to Leyden, and

took his degree of M. D. in 1743.

After his return from the continent, he settled as a

physician at Birmingham, where the rising science of

chemistry attracted his particular attention. In a small

laboratory which he fitted up he spent all his leisure

hours; and one of his first discoveries was a new me-

thod of refining gold and silver, and of collecting the

smaller particles of these precious metals, which had

previously been lost. He discovered an improved me-

thod of making sublimated hartshorn, and other articles

of great use. Having associated himself with Mr.
Samuel Garbut of Birmingham, they established a labo-

ratory on a large scale, and after they had discovered a

method of making sulphuric acid in vessels of lead in

place of glass, they established, in 1749, the mannfar.-

tureof sulphuric acid, which still exists at Preston Pans,

about nine miles to the east of Edinburgh. Scotland

now became the principal residence of our author, and

he here conceived the great project of establishing an

extensive manufactory of iron ; and having fixed upon
Carron as the most appropriate site for it, he obtained

plans, See. of the machinery from Mr. Smeaton. The
preparations for that great national establishment were
completed in 1757. (See our article Carron Works,
for an account of the establishment.)

When this work was fairly under the routine of its

ordinary managers. Dr. Roebuck took a lease of the

Duke of Hamilton's extensive coal and salt works at

Borrowstounness ; but after many years of labour and
industry, the speculation turned out a most ruinous one,

after he had sunk in it his own and his wife's fortune, as

well as numerous sums borrowed from his relations and
friends. After withdrawing his capital from the refining

work at Birmingham, the vitriol work at Preston Pans,

the iron works at Carron, and parted with his interest in

the project of improving the steam engine in which he
had become a partner with Mr. Watt, he was allowed

by his creditors to draw from his colliery a moderate
annual maintenance for himself and his family during his

life.

These disasters produced a great effect upon his

spirits. He was attacked with a complaint which re-

quired a dangerous surgical operation, which he sup-

ported with his usual resolution. The effect of it,

however, never left him, and after being a few days

confined to bed, he died on the 17th July, 1799, in the

76th year of his age.

Dr. Roebuck was a member of the Philosophical
Society of Edinburgh, and became a member of the

Royal Society at its establishment in 1783. He read
to the Royal Society of Edinburgh the following
papers:

1. Observations on the ripening and filling of corn.

Read January 5th, 1784. He found that corn ripened
at a temperature of 43°, and he advises farmers to be
cautious in cutting down their unripe corn on the false

supposition that in a cold autumn it could fill no more.
2. Account of certain phenomena observed in the air

vault of the furnaces of the Devon iron works, together
with some practical remarks on the management of blast

furnaces. In a letter to Sir James Hall, Bart. Read

July 2d, 1798. Edinburgh Transactions, Vol. V. p. 31,

See also the article Blowing, in this work.
Dr. Roebuck was elected a fellow of the Royal Society

of London on the 12th July, 1764, and he printed in the
Philasopliical Transactions the following papers:

—

1. A comparisonof the heat of London and Edinburgh-.
Fhilosojihical IVansactions, 1775, Vol. LXV. p. 459.

2. Experiments in ignited bodies. Fhilosojihical
Transactions, 1776, Vol. LXVI. p. 309.
ROEMER, Olaus, a celebrated Danish astronomer,

was born at Aarhuscn in Jutland, in 1644. He studied
mathematics at the university of Copenhagen, and such
had been his progress, that Picard and Cassini employed
him in 1671, and on their return from tlieir astronomical
observations, they carried him along with them to Paris,

where he was received as a member of the Royal Aca-
demy of Sciences in 1672. In this capital he resided

ten years, during which time he made his great disco-

very of the velocity of light, of which we have given an
account in our articles AstaoNOMY and Optics. Here
he also discovered the application of the epicycloidal

curve to the teeth of wheels, as described in our article

on Mechanics.
In 1681, Cliristian V. appointed him professor of as-

tronomy at Copenhagen, and employed him in reforming
the coin and the architecture of the kingdom, in regulating

the weights and measures, and in surveying the roads.

In 1687, he travelled at the king's desire through
England, France, PloUand and Germany, to collect use-

ful information, and on his return in 1688 he was made
counsellor of the chancellerie, and in 1693 assessor of

the supreme tribunal of justice. From Frederick IV.
he received additional dignities. In 1705 he appointed

him burgomaster of Copenhagen, and in 1706 he gave
him the dignity of counsellor of state.

When Roemer was preparing to publish the results of

his observations, he was siezed with an illness which
carried himoft'on the 19th September, 1710, in the 66th

year of his age. Most of his observations, however, were
published by his pupil, Peter Horrebow, professor of

astronomy at Copenhagen, in his Basis Astronomic. An
account of Roemer's method of graduating astronomical

instruments will be found in our article Graduation.
ROLLIN, Charles, a well-known French historian,

was born at Paris on the 30th January, 1661. He was
intended for his father's profession of a cutler, but a

Benedictine having observed his turn for literature, in-

duced his mother to give him a liberal education. In

the college of Du Plessis the good Benedictine obtained

a pension for the boy, who distinguished himself by his

diligence and talents, and thus became known to the

minister Pelletier, whose two eldest sons were his

schoolfellows. In 1683, M. Hersa made him his assist-

ant in the rhetoric chair, and in 1687 he resigned it to

him altogether. In 1688 he obtained the chair of elo-

quence in the Royal College, of which he was chosen

rector in 1694, an oflTice which led him to deliver the

annual panegyric on Louis XIV. In this situation he

revived the study of Greek literature, which had fallen

into neglect. When his office of rector expired. Cardi-

nal Noailles engaged him to superintend the studies of

his nephews at tlie college of Laon, but he was, against

his inclination, appointed in 1699 coadjutor to the prin-

cipal of the college of Beauvais, an establishment without

discipline and without students. Here he remained till

1712, when he fell a sacrifice to the contests of the Je-

suits and the Jansenists. By the influence of the for-
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mef he was deprived of his situation, but with a decent

competency which he enjoyed, he felt that he had lost

nothing. Under these circumstances he prepared his

edition of Quintilian with notes, which appeared in

I/IS, in two volumes, 12mo.

In 1720, he was again chosen rector of the university

of Paris. The university had protested against taking

any part in the prevailing contentions, and being con-

gratulated on this step in a public oration by RoUin, he

was displaced in about two months by a Lettre de cachet.

Being now master of his own time he began his

work, he la 7naniere d'edtdier el d'enseigner les Belles

Lettres, which appeared in 1725 and 172R, in four

volumes. The success of this work encouraged him to

undertake his Histoire Ancienne des EgytitienK,des Car-

Chaginiens, des ylssyriens, des Babijloniens, which he

completed in thirteen volumes, octavo, and published

between the years irsOand 1738. He now undertook

his last work, entitled Histoire Romaine defiuis lafonda-

lion de Rome jusiju'a la Bataille d'JeCium, in eight

volumes, 12mo. This work was continued by his disciple

Crevier, from theCimbrian war to the battle of Actiunv,

and was afterwards completed in sixteen volumes, the

original planof Rollin, which was to bring it down to the

reign of Constantine. Rollin died on the 14th Septen»-

ber, 1 74 1 , in the 8 1 st year of his age.

The works of Rollin have been translated into various

languages, and from the useful moral reflections which

they contain, and the constant regard which he pays to

the great interests of religion and morality, they havB

obtained a high degree of popularity, and have even re-

ceived the praises of Voltaire and Rousseau.

ROLLING Mill. See our articles Coining Maobv
NERY, and Iron. See also the article Mint.

ROMANCE.

ROMANCE is defined by Dr. Johnson " a military fa-

ble of the middle ages ; a tale of wild adventures in love

and chivalry." A distinguished author of our own time*

considers this definition as not sufficiently comprehen-

sive, and substitutes " a fictitious narrative in prose or

verse, the interest of which turns on marvellous and un-

common incidents;"—considering romance as thus op-

lovel, which he defines " a fictitious narrative

Leaving this, at least for the present, we find no difR*

culty as to the origin of the term romance. The fictitious

narratives in which our ancestors of the middle ages de-

lighted were originally composed, or at least first gained

general notice and favour, in dialects formed out of the

Roman language, by the admixture, in greater or less

proportions, of the idioms and vocables of the Teutonic

tribes, which overthrew the empire of Rome and took

possession of her provinces. The French language, the
posed to 71

difFeringfromiheromance,because accommodated to the .
,, .-

,

„ ,, , j

ordinary train of human events and the modern state of Italian, the Spanish, were all equally styled romance

society." But if the definition of Dr. Johnson be too dialects, in contradistinction to the Latin on the one hand,

narrow, that of our contemporary can scarcely fail to be •
•

-- •--

looked upon as by far too wide. It takes in equally the

Iliad, the Batrachomyomachia, Amadis of Gaul, Don
Quixote, the Morte Arthur, and the Tales of my Land-

lord. The novel, moreover, is not distinguished from

the romance by being accommodated to the ordinary

train of human events. No such novel ever existed.

and the native dialectsof the Gothic nations on the other.

Even the English tongue was sometimes distinguished

by the same name;t and indeed at one period, hovering

as that language did between the two rival sets of ele-

ments which are now so equally and so inextricably

blended in it, and difficult as the scholars of the time must
have found it to decide what its future fate might be, it

is no wonder that a Welsh or an Anglo-Saxon antiqua-

The name
ects, to the

The author of Tom Jones makes demands on our credu

lity not much inferior in reality to those we meet with in ry should have adopted such phraseology,

the pages of Gulliver, and at all events diff"ering frona was easily transferred from these mixed dial

them only in degree. Nor can we see any good reason most popular productions composed during several cen-

-tfhy the scene of a novel (taking that word even in its turies in them ;—and has ended in being applied all over

strictest sense) might not be laid in any time or country, Europe not to those compositions only, but to various

however remote (provided the writer had sufficient classes of fictitious narrative which have successively

knowledge of the customs and manners of antiquity) as filled their place among the nations of Europe ; and aU
— „..-», T^ , .•n._ of which, it may be added, are essentially the descend-

ants of that original species of composition whose naaiB

they have inherited.

As all fiction aims at being mistaken (in a certain

sense) for truth, so all fictitious narrative is originally

formed or founded on historical materials. The more
we become acquainted with the literatures of nations the

most remote from us in local situation, and in apparent

manners, the more complete becomes our conviction

that literature has always followed the same general

march. The first efforts of literature have always been

•well as in modern France or England. Mrs. Radcliff'e

has written many genuine romances without departing

from modern times; and Waverley, though styled a nor

vel on its title page, is far more near of kin to Ivanhoe

than to Peregrine Pickle. The touch of genius can in-

vest the most ordinary situations with the deepest and

most romantic interest, and as Othello is as genuine a

tragedy as Lear, so is Werter as genuine a romance as

Tristram.
The truth is that the authors of all fictitious narratives

of(as the very name shows) endeavour to give an air
-r , j , <• ,

reality to their performances ; and so much depends on to embalm the memories and magnify the deeds of the

the genius of the artist, and so little on aught besides, departed heroes of the tribe or nation among which thsi

that a Swift could give more of the air of homely truth literature springs into existence. The first Greek poets

to the wildest of all possible invaginations than an ordi- celebrated those Greek heroes, who afterwards becams

nary author can throw over his descriptions of the tarn- the gods and demi-gods of the Greek mythology. The

est incidents in a story of every day life. first Scandinavian poets celebrated the chiefs who cojk-

• See Romance in the Supplement to the Encyclopedia Btitftnnica, an article underBtood to be from the pen of Sir Waltei Scott,

f By Geraldus Cambrensia.
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ducted iheir caily emigrations from Asia into the north

ol" Europe. Homer sung the war ol'Troy. The first niin-

strelsol" modern Europe celebrated the Gothic, Frankish,

and Burgundian heroes who nourished during ihc period

of the great northern emigrations.

It was always cither lor the excitement or for the

amusement of warriors that the earliest poets of every

ration exerted their art; and it is wonderful what simi-

larity is perceptible among all the various relics and

monuments that have come down to us of their eflbrts.

The song which the old bard Dcmodocus sung at the

feast in the Odyssey, is essentially of the very same

character with the amorous Fabliaux, which enlivened

the halls of the Breton and Norman barons in the young

days of modern Europe : nor is it easy to discover much
difference between the services of Tyitxus among the

old Spartans, and those of Taillefer the Norman, who at

the battle of Hastings

" Devaut le Due alloit chaiitant

De Karlemagne et de Kolant."

Among the Gothic ancestors of the modern European
nations, however, it is quite certain that the warlike song

formed a constant prelude to the joining of the conflict.

Tacitus speaks of this as the universal custom among
his Germans. The prophetess Veleda marched sing-

ing before the ranks of the Batavi, when they, after long

following the Roman banners, at last took up arms in as-

sertion of their freedom : and so much a matter of course

was this, that long afterwards we find in a war so?ig;

used by Lewis, King of the East Franks (a singular relic

of antiquity which has now survived nine centuries,)

the strain begin with

—

Lied war gesungen
Schlacht warbegunnen

that is,

Now the song' was done,
And the battle begun.

Thus each succeeding generation marched to the con-

flict, inspired by the minstrelsy which celebrated their

forefathers; and listened afterwards during the hours of

ease and revelry to strains calculated either to flatter the

same military propensities, or to shed the colourings of

fancy over the recreations most natural in such states of

society. The great German romance of the Nibelungen-
lied—the most perfect, perhaps, of all that the Gothic
nations possess—begins in words which might with
equal propriety be prefixed either to the Iliad, or to the

Odyssey, to the Arabic romance of Antar, or the Spanish
Poema del Cid

—

" Von Freuden und Testes zelten, von weinen, und von klagen,
Von kuliner helden streiten, mogl ihr nun wunder horen sagen."

which may be rendered :

—

J sing of loves and wassaiUings, if you will lend your ears.

Strange tales of bold men's combatings, and gentle ladies' tears;

—

In other words, Jirejiare to listen to an Historical Ro-
mance.

There can now be no doubt that every step made in

historical, and in perhaps its surest department, philolo-

gical research, is a step towards the immutable confir-

mation of the fact, that all the nations of the world are de-
scended from one common ancestry. One position has
already been established beyond all reach of cavil, viz.

that the Greek nation was only a somewhat earlier off-

set of the same race from which our own Gothic ances-
tors were derived. This, indeed, cannot any longer be
made the subject of a doubt, since it has been proved,
that of the 3000 roots now existing in the German lan-

VoL. XVI. Part II.

guage, at least one-half are common to it and the ancient
Greek. Such being the case, nothing could be more
interesting than a lengthened and leisurely research in-
to the really essential distinctions to be found between
the progress and descent of the fictitious narrative (origi-
nally, of course heroic and historical) in old Greece on
the one hand, and the forms and shapes through which
materials, originally of ilie same character, have passed
in the hands c-f the kindred nations and tribes of that
great family, which, for distinction's sake, we must still

be contented to sjjeak of under the name of Gothic.

—

This, however, would obviously open a field by far too
wide for our present means and opportunities. Wc must
therefore be satisfied with alluding very briefly to a few
of the main differences only, that are perceptible to ev-
ery one who compares these two great branches of lite-

rature. Of the Romans we need say nothing as to these
matters, for they never had any imaginative literature

but what was directly inspired by, and founded on Greek
models.
The earliest fictitious narrativeof the ancients, and that

of the moderns, were both grounded on the achievements
of war. They both called into their service the machine-
ry of supernatural beings—and that machinery is in the
two cases wonderfully similar as to all points of real im-
portance, witchcraft, incantation, charms, dreams, pro-
phecies, local siVirits, kc. &c. being common to both.

The purpose being, under whatever veil of cloud, orna-
ment, and figure, to represent human life, love, of course,

forms a principal topic in each class. But here comes
the great line of demarcation. Love was idealised and
elevated into an all but heavenly character among the

nations where the institutions of chivalry had their ori-

gin. Here is not the place to trace the causes of this^
but such is, and such is universally admitted to be the

fact;—whereas love among the people of classical anti-

quity preserved, from the earliest period in which we can
trace their history, a character of much greater coarse-

ness. Their women were their slaves—the objects of
every kind of passion, but not of intellectual respect and
reverence. Such reverence was, in a great measure
extended among the other peoples, even to those of the
fair sex, who could not be considered as perfect models
of purity—it breathed an air of lofty and generous cour-
tesy over every situation in which man could be brought
into contact with the fortunes of the feebler sex. On
the other hand, even in the highest sera of Greek ro-

mance, even an Andromache, pure and spotless, royally

born, and universally esteemed, is represented even by a

Greek poet, as neither expecting, nor having any reason

to expect, any better fate, in case Troy were taken, than
that of forming part of the haram of some Greek Prince.

There is nothing so rude as this, even in the old German
romances, which celebrate the achievements of Attila ;

and it would be worse than idle to show how diametrical-

ly such a conception is at variance with the tone of sen-

timent that predominates over the works of the same
class, which belong to the other two great cycles of he-

roes, illustrious in the historical romance of our Gothic
ancestors. It is in this alone that we find the essential

difference between these two classes of imaginative li-

terature. It is a difference which is equally discernible

in every branch of modern European Literature (pro-

perly so called), which we have the means of comparing
with any class of works composed for similar purposes

among the classic peoples of the ancient world. It has

always in fact formed the great distinction between all

ancient poetry, and all modern poetry, worthy of being

3 B
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talked of as such ; nay, it forms to this day the great dis-

tinction between the actual mannersof the ancient woild

and those of the modern.

We may now proceed to notice briefly the different

classes offictitious narrative which have successively found

favour in modern Europe ;—those various classes of com-
position which are in common parlance considered as in-

cluded within the application of the term Romance.—
But before entering on this, it is necessary to observe a

general fact—at first glance strange and even inexplica-

ble—viz. that unquestionable though it be, that among
each of the Gothic tribes the first exertions of imagina-

tion were bestowed on the adorning of the legends, pro-

per and peculiar to the tribe itself, it is still certain that

no one nation or tribe of them all can at this hour point

to its oldest existing Romantic Literature, and say, Be-
hold the genuine unadulterated tribute paid by our an-

cestors to the greatness of the founders and original he-

roes of our own race. The Germans must produce the

Nibelungen-lied and Heldenbuch—but some of the no-

blest heroes of these are not Germans but Huns—the

very chieftains who conquered many of the fairest pro-

vinces of their country under the guidance of Attila. The
men of Normandy must produce the romances in which
Charlemagne and Roland and the rest of that cycle flour-

ish—but these heroes were not Norman heroes, but the

heroic ancestors of the very people whose territory the

Normans ravaged and in part seized. The third great

division of historical romance, is that in which Arthur
and the knights of his round table are celebrated; but

the first compositions of this class were to all appearance
framed for the amusement of the Norman Court of En-
gland—or, if the Tristram of Thomas the Rhymer be

the earliest of them all, that was still the work of a poet

who neither wrote in the language, nor to flatter the taste

of the BritishorArmorican descendants of the race among
which tlie historical Arthur flourished.

The facility with which one nation borrows and adopts

the heroic legends of another, is illustrated in every liter-

ature, or very nearly so, that we know of. By such adop-

tion those whose business it is to minister to the delight

of others by the composition of romantic narratives, find

of course their own labour much lightened : nay even

those whose genius sets them above this consideration,

are tempted to the same practice by the superior field

which it obviously opens for the introduction of that

marvellous, which in early and rude times must always

form the most engaging condiment in suchmanufaclure.

Be this as it may, however, the facts we have above sta-

ted are undeniable—and equally so is the still stronger

one, that from the remotest times until this very day, the

favourite and flower of Persian romance is, under the

name of Iskendar, that very Alexander who overthrew

the empire of old Persia. So catching indeed has this

contagion been always felt to be, that we know Mahomet
himself was at considerable pains to prevent the same
" Macedonian madman" from being adopted in a similar

way by the minstrels of his own Arabia.

It would appear, liowever, that at least two causes of

a more particular nature must have operated to a great

extent in the adoption of these foreign legends by the

different romances of modern Europe. The first of these

we take to be this : that in the original imaginative or ro-

mantic compositions of all these nations, the mythologi-

cal apparatus employed must, of course, have been hea-

then, and that when Christianity had been introduced

among them, there was more to disgust than to attract

in the rude and bloody character of that apparatus. The

heroes themselves, moreover, must have been represen-
ted as stained with traits of character extremely offensive

to the Christian priests, who, being in possession of al-

most all the knowledge of the times, must soon have exer-
ted directly or indirectly, a commanding and controlling

influence over its literature. It is only in considerations
of this sort that we can find a satisfactory explanation of
the substitution oLCharlemagnc and his captains, for the
northern ancestors of those who took possession of the
fine province of Neustria, and thence extended their arms,
and, with their arms, these their newly adopted legends
to England and to Sicily. The same thing may be said

of the banishment of the old Saxon legends, and the as-

sumption of those of the Christian Arthur in England;
and precisely the same thing maybe said of the adoption

of the heroes of the Nibelungen-licd, in place of the ori-

ginal heathen Hermanns, &cc. among the Germans.
Another, and scarcely perhaps a less powerful cause,

must have operated in two at least of the cases we have
referred to. The tribes who made conquests in those

days were always far ruder in manners, and of course in

language, than those who were obliged to submit to their

arms. Such conquerors in all cases soon borrow from
the civilization of those whom they have subdued. The
Saxon pirates, and subsequently the old Norman sea-

kings, must have felt themselves to be savages in com-
parison with those whom they deprived of the soil of

England,—a country which had for centuries partaken

in the light of Roman cultivation. The Normans when
they invaded Neustria, to which they afterwards gave
their name, must have felt the same thing in a still more
serious degree; or, at all events, the feeling must have
operated still more strongly with them, since they were
led to adopt so much more of the language of their new
vassals. This must have facilitated to a great extent

the adoption of the more polished and adorned legends

which these rude warriors found in possession of the

conquered soil.

There is indeed one exception, which we ought per-

haps to have mentioned ere now ; we mean that which is

to be found in the existence of certain real old heathen

legends in the literature of Scandinavia. The remains

of these, preserved in some of the Eddas, are no doubt

extremely valuable, not only on account of the high po-

etical nierit which they exhibit, but still more of the light

they throw on the ancient life of kindred nations, the his-

tory of whose manners we can scarcely trace to any ex-

tent worth mentioning beyond the period of their Chris-

tianization. The existence of these relics now, is however
to be accounted for, only by remembering that Scandina-

via was not Christianized until at a comparatively recent

period, and through the agency of missionaries refined

enough to take some interest in the preservation of the

original traditions of the soil, merely as matters of curios-

ity. Even in those regions, it may be added, the legends

of Arthur and Charlemagne soon supplanted, generally

speaking, the old heathen legends ; and as, at all events,

these have not exerted any discernible direct influence

over the literature of modern Europe, however different

may have been the casein regard to the kindred produc-

tions imported from the north at an earlier period, it

may perhaps be considered as sufficient, that we have

chosen to consider them as, after all, forming only an ex-

ception to a rule. The use which has recently been made
of these materials by some ingenious persons in Germa-
ny, cannot deserve to be particularly commented on.

—

That is the work of an age, in which literature is nothing

but an exquisite art, in which the fancy is satiated with im-



ROMANCE. 379

italions of all sorts oflegends, without the popular feelin:^

being deeply worked upon Ijy any of them. La Motte

Fouque and his brethren treat Scandinavia exactly asthe

authors of our own Thalabasand Kehanias do Arabia and

India. Indeed in spite of all their pretences, the Scandi-

navian inspiration of the modern Danish and Swedish

tragedians and romancers, such aslngclmann and Oehlen-

schlcCger, is universally felt to be entirely of the same
artificial and ineffectual character.

Considering the great length at which every the mi-

nutest item of the present subject has been discussed in

separate treatises by authors of the greatest research, in-

genuity and taste, we should certainly involve ourselves

in an attempt alike useless as presumptuous, if we pre-

tended lo exhaust any part of it here ; or indeed, if we
pretended to any thing beyond sketching, for the use of

those who have not as yet entered on this wide field of

study, some of the main topics to which they ought to di-

rect their attention. We shall endeavour to do the little

we pretend to with as much brevity as is possible.

All critical antiquaries, then, are at one as to the opi-

nion of which we have been speaking above, viz. that

the romantic literature was in its origin historical, and
we believe they all concur in lamenting the facility with

which those into whose hands it fell, soon suffered its

original character and purpose to escape them. While
this, however, is admitted on every hand, a world of con-

troversies have sprung up both as to the question w/(c«fe

the historical materials, and as to that whence the mytho-
logical ornaments of the earliest romance-makers, with

whose own works we have any acquaintance, were deri-

ved. One contends, that the legends of European ro-

mance were derived from the scaldsof the north. Another
maintains as unrivalled and alone the pretensions of the

British bards. A third is of opinion, that although our
ancestors might have possessed from a much earlier pe-

riod a few rude strains and bloody stories of their own,
yet for the whole array of fancy, the whole ornaments of

pleasing wonder, the whole soul and spirit, in short, of

what we now talk of as the old Gothic romance—for eve-

ry thing that long made that popular, and still entitles it

to be remembered—our Gothic forefathers were entirely

indebted to that collision with the arts of the east, which
attended their collision with eastern arms at the period

of the Crusades. A fourth party, finally attribute a simi-

lar exclusive influence to the knowledge of the works of

the ancients, which was spread abroad among the Gothic
nations about the same time, and in part at least in con-

sequence of the same causes.

It appears to us, and we believe most impartial judges
are now of the same way of thinking, that there is a great
portion of truth in the essays l)y which each of these hy-
potheses has been asserted and enforced, and that the

fault of each of the theories lies in its being too narrow
and exclusive. We well know that there were bards
among the Celtic, scalds among the Gothic, and story-

tellers by profession among the Oriental people, as far

back as any history reaches them. We know that in con-
sequence, first of Teutonic, then of Roman, and then
again of a long series of Teutonic invasions, the popula-
tion of the western countries of Europe had early acqui-
red a very mixed character. We know that, in every
instance, the conquerors and the conquered people must
to a certain extent have mingled ; and in the names of
places, in the assumption of customs, and in the whole
composition of language, we have perfect evidence that

this mixture took place, in most instances, to an extent
totally irreconcilable with the reveries in which some

writers indulge, as to iht /lurity of any of the races of
man now existing in western Europe. We, therefore,

cannot see any difficulty whatever in believing, that the
descendants of the poets described by Tacitus in his work
on Germany, and those of the poets found by Julius Cae-
sar in Britain and Celtic France, should have commenced
an interchange of their respective legendary treasures
soon, and carried it on until it might be a matter of no
small difficulty for thcinsclves to decide, whether any one
given fact or fable was in its origin the property of the
gnc race of people or of the other. In like manner we
know, that the romantic litcratureof western Europe had
not certainly gained any thing like the shape under which
alone we are acquainted with it, and therefore entitled to

speak decidedly al)out it, until in or about the period of
the Crusades ; and therefore, recognising, as we cannot
fail to do, the extraordinary resemblance between many
of the most striking features of that literature, and many
of the most striking features of the fiction of the " un-
changing east," we cannot hesitate about admitting the

extreme probability, that the minstrels who accompanied
the armies of the Frankish princes into the east borrow-
ed ornaments for their own use among the people with
whom these journeyings carried them into immediate and
intimate contact. We conceive, on the contrary, that

in the absence of all distinct and positive proof—which,
from the character of these uncritical times is of course
the case here—it would be the extreme of inabecility to

regret the views which, supported by all reason and like-

lihood, are, to say the least of it, uncontradicted by any
authority worthy of being opposed for a single moment
to these. And we take exactly the same view of the

matter in regard to the fourth or classical hypothesis
above stated. Our ancestors were descended from the

same original stock with the Greeks. In their mytho-
logy, and in the more elaborate mythology of the Greeks,
there were a thousand essential points of radical resem-
blance. What more natural, than that the ruder people
should be glad to engraft upon their own fables the beau-
tiful ornaments of fancy, which they found interwoven
with fables originally not of an incongruous character?

What more natural, than that tliey who unquestionably
had witches and charms, and giants enough of their own,
should borrow eagerly from those storehouses of classi-

cal fiction, in which all the arts of poetry had been la-

vished on the spells of Circe, the incantations of Medea,
the impenetrable armour of Vulcan's forge, and the ex-

ploits of Polyphemus and his brethren ?

Formed out of the mixture of these several kinds of
materials, we have, in dur European literature, three dis-

tinct bodies of romantic writing; and the most ancient

of these appears from internal evidence to be that of the

Germans. We say from interna! evidence, and by this

we mean not so much the internal evidence of style and
language as that of thought and conception. In early

times, compositions of this class were handed down orally

from one generation to another, and of course the mere
language of them was perpetually undergoing altera-

tions. But one strong circumstance cannot be over-

looked, and indeed appears to us to be conclusive. In

all the existing romances of Artliur and of Charlemagne,
we have tlie clearest traces of that peculiar spirit of re-

ligious chivalry which was first excited in western Eu-
rope in the pcriodof the Crusades. In thcNibclungen-Iicd

we have nothing whatever of this. The poem therefore

may, as it now stands, have been the work of an age pos-

terior to the first Crusades; in all probability it was so by
at least a hundred years ; but the person or persons who

3 B 2
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gave to these legends their present form and dress, must
have carefully followed more ancient ediiions of them,
otherwise it seems impossible that we should be able to

discover in them nothing of the anti-Saracen ardour, no-

thing of the idea of a chivalry formed and preserved for

purposes not political and military only, but religious;

nothing, in short, of that peculiar spirit which animates
the far greater portion of the Norman romances, connect-

ed with the traditions of Charlemagne and Arthur. Be-
sides, the superior antiquity of the Nibelungen-lied le-

gends is equally attested by the far less formal manner
in which the institution itself of chivalry is brought for-

ward. We have no trace of the solemn institutions and
brotherhoods by which chivalry was distinguished in its

perfect state; and we know enough of all the romance
writers to be quite certain, that they, under whatever
colouring of distance, aimed at, or at least indulged in,

nothing so much as the delineation of the actual manners
of their own period.

We have both heathens and Christians in these legends;
but the heathens are genuine worshippers of Odin, not
of Mahomet, and the Christians are represented as living

in peace with them, beneath the tolerating sway of Atiila

the Hun I A great deal of the pure old Scandinavian
tone is preserved in the manners of the heroes, and in

the tone of the narrative. A peculiaily dark and solemn
character of melancholy pervades the whole spirit of the
work. Devotion and daring are carried to their utmost
height ; and a rude and imperfect idea of the Christian
doctrines appears to struggle throughout with elements
of a very different description, softening rather than ex-
pelling the stern and iron gloom of the black and bloody
creed of Scandinavian mythology. It is impossible for

us to bestow more time on this singular relic of antiqui-

ty here; but we regret this the less, as we sec a transla-

tion of it into the English language announced as nearly
ready for publication.

The Heldenbuch, or Book of Heroes, which is com-
monly esteemed as the second great storehouse of this

old German romance, is a compilation of very incongru-
ous materials. Many of the pieces contained in it ap-
proach very closely the tone of the Nibelungen-lied, but
others are obviously the productions of a later period,
as they abound in allusions to the very things, the absence
of all mention of which in the older collection has been
already commented on. We refer our readers to the edi-

tions of these works, published by MUIler, Grimm, and
Haagen, and to the comments on them scattered over
the works of Herder and the Schlegels.

The other two great bodies, however, of romance

—

those which may be generally designated by the names
of Arthur and Charlemagne—are the only ones which
may be said to have possessed a really European charac-
ter and influence. It is by no means easy to decide which
of these ought to be considered as the more ancient.

—

The historical Arthur belonged to an age far remoter
than that of the son of Pepin ; and it can scarcely be
doubted that the people of his own race had founded ro-

mantic narratives on his adventures almost in his own
time. But the romances concerning him and his he-
roes which we now possess, were all, it is obvious, the
productions of a much more recent time. They are all,

in a word, distinguished by the vividness with which the

manners of the most perfect age of chivalry are repre-
sented in them. Nay, many critics have gone so far as
to decide against them the question, as to their relative

antiquity and that of the romances of the Charlemagne
body, upon this ground only, that, as they allege, the spirit

of chivalry appears in them under a purer and more ideal-

ized form than in the others. Such in particular is the
opinion of the great German critic, Schlegel.

This controversy has not yet been terminated, nor do
we consider it as one of any sort of impor'ance. We
now know very well, that both of these bodies of ro-

mantic fiction were arrayed in the dress which is to

us their earliest, among the same nation, and in or
about the same period. The sagacious guess of the
Count de Tressan has been converted into all but cer-

tainty by the accurate researches of the Abbe de la

Rue; and we may state with as much confidence as is

attainable in any matters of the kind, that the earliest

metrical romances both of the Charlemagne class and
of the other were composed in Norman French, for

the amusement of the Anglo-Norman court of the
early Plantagenets, and their powerful barons, who,
in that age held estates for the most part both in

Normandy and England, and among whom the lan-

guage of their old duchy was used almost exclusively

for the better part of three centuries, subsequent to

the invasion of William I. They are all composed
in the Langue d'Oil.* The Abbe has traced in a vast

number of instances the persons to whom they arc

dedicated and addressed; and, lastly^, he has pointed
out with such acuteness, and such convincing tact,

the innumerable, the perpetual complimentary allu-

sions to the power and greatness of the Anglo-Nor-
mans, that altogether the mass of evidence is quite

irresistible. We refer our readers to his interesting

works for the details of his masterly exposition.

Another important particular, in which these two
classes of romance coincide, is this,—(we have al-

ready alluded to it)—that the great and leading in-

spiration of both, seetns to lie in the representation of

Christian knighthood arrayed against the spirit of

paganism. In both, we have a great monarch sur-

rounded by a cycle of knightly brothers, all living

under the rules of an established brotherhood of chi-

valry. The great object of both cycles, is the asser-

tion of the cause of Christ against that of a warlike

race of misbelievers. Arthur and his knights are

opposed to the bloody heathenism of the Saxon hordes,

who invaded the civilized, in so far at least, and
christianized provinces of Britain. Charlemagne,
and the peers of his cycle, are opposed in precisely

the same manner to the Mahometans, who, in the

days of the historical Charlemagne, certainly threaten-

ed to obliterate every trace of western civilization,

and to eradicate the Christian faith from the soil of

Europe. This is the great and presiding idea in

these two kindred classes of romance; and the picture

is filled up in them both with materials and colourings

of a wonderfully similar nature. In each, the monarch
knight forms the centre of a band of brothers, among
whom the great and leading diversities of human cha-

racter and disposition are divided. In each, prophe-

*T\i^ Langue cPOtV vi'as the dialect of northern France, in contradistinction to the iang«e (POc, that of the southern province still

so called. These dialects were so named, from the circumstance that in the one of them, when the Roman tongfue became corrupted,
the affirmative aio (some say ulique) was retained under the form of oil, afterwards oui,- while in the other, hoc, (this, nothing but
this,) was preserved under the form of oc. Sic, shortened to si, gave in like manner a distinctive name to the yidgfar dialect of Italy
herself. Hence Dante's // bd Paese la douc il si si Suona.
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cies, charms, enchantments, giants, dwarfs, witches,

are called in to supply the marvellous; in each, amor-

ous and ludicrous adventures are employed to relieve

the solemnity of the main body of the fiction; in each,

ve find a crowd of minor characters and incidents di-

verging in all directions from the great centre, yet all

in some way or other attesting their connexion with

it. What Charlemagne is to his peers, the romance
of Charlemagne is to its age; and exactly so as to Ar-
thur, and the body of fictions of which his round table

is the centra point.

In both of these classes of romance, reference to

historical authority is continually and ostentatiously

made. In a great measure, the incidents of which
they treat are to be found sketched in the chronicles,

or pretended chronicles, of Turpin on the one hand,

and of Geoffrey of Monmouth and his compeers on

the other. There seems, however, to be no reason to

doubt that the compilers of these chronicles had em-
bodied in them the materials used by the original

bards of Britain and Armorica, and minstrels of Nor-
mandy. Charlemagne, for instance, is personally re-

presented throughout as a character very ditferent

from what he was in real history; as a rather in-

dolent and good-natured old man, harassed by the

conflicting claims and pretensions of a set of too

powerful vassals. This is very much the view of the

matter, which we might imagine likely to be taken

among the original Norman invaders of Neustria;

—

such having been in fact the situation in which they,

for their own luck, found the French monarchy. But
it is not the view of the matter natural to persons in

any other situation.

The earliest romances of both classes now in exist-

ence are, as has been observed above, metrical ; and
the oldest English metrical romances are professedly

translated from the French, unless one exception be

found in tlie Sir Tristram of Thomas of Ercildoun,

which has been so ably edited of late years by Sir

Walter Scott. According to that learned author's

hypothesis, Thomas the Rhymer lived and composed
early in the thirteenth century, close to the boundary
of the old British kingdom of Strath-Clyde, which
had no doubt preserved entire for a long time the ori-

ginal legends of that scattered and htimbled people.

And indeed it is to l)e kept in mind, that the sites of

many of the places and events most illustrious in the

Arthurean romances are in the northern parts of the

island. The great capital is Caerleol, (Carlisle.)

Galloway is sujjposed to have taken its name from
Sir Gawain. Berwick was the giiarde joyeuse, the
residence of Launcelot; and the tomb of the faithless

Queen Guenever is still pointed out by the country
people at Meigle, in Angus. This part of Sir Walter
Scott's essay oji Tristram must be consulted by every
one who wishes to understand the subject; as also

Mr. Ellis's preface to his Specimens of the Ancient
English Metrical Romances, where the hypothesis
first started by Sir Walter is adopted, and strenuous-
ly enforced.

According to the opinion of the best writers, the
earliest French metrical romance about Arthur, as

yet discovered, is Le Brut, the work of Robert Wace,
a native of Jersey, written in 1155, and founded on
the chronicle of Geoffrey of Monmouth. For analy-
ses of this and of the Chevalier au Lyon, attributed
by most antiquaries to the same author, as also of the

various romances of The Sangreal, Percival, 8cc. com-
posed during the two next centuries by Chretien de
Troyes, Menessier, and others, we must content our-
selves with referring to the works of M. Legrand, M.
Tressan, kc. among the French. Many interesting
particulars concerning them may also be found in the
English works of Ellis and Riison, and in the more
recent history of fiction by Mr. John Dunlop.
The oldest metrical romances of the Charlemagne

class are likewise in French. It is not easy to fix
their dates; but Huon de Bourdcaiix, (the foundation
of the charming poem of Oberon by Wieland,) is

generally supposed to be the oldest of them; and the
i-omance of Fierabras, which king Robert Bruce de-
lighted to read to his companions, seems also to be
among the earliest. It would be in vain to attempt
even an enumeration of these works. Mr. Ellis has
furnished us with admirable analyses and abundant
specimens of the English translations and imitations
of them, executed when the use of the French lan-

guage had begun to give way in this country.
About the same time various metrical romances

were composed in French, and imitated both in Ger-
man and English, in which the old Greek heroes once
more make their appearance. The composers of
these followed the same plan as those of the proper
Gothic romances; that is, they took their materials
from monkish chronicles of the Trojan and Macedo-
nian wars written in Latin. The constant habit of
represeiuing the actual manners of the writer's own
time being adhered to, these romances, though pro-
fessing to detail the events of periods so remote, are
in fact quite, or nearly as valuable, to the student of
our own Gothic antiquities, as any others. Achilles
is no more than a preux chevalier, and Alexander the
Great is merely another shadow of Charlemagne or
Arthur. 'J'roy, Babylon, 8cc. are only so many dis-
guises for Palestine. The theme is always the success
of European arms in expeditions to the east.

The expeditions of the crusaders, however, were
celebrated by other romances of iheir own age in a
more direct manner. Richard Cceur-de-Lion, God-
frey of Bouillon, &c. shared the favour of both bards
and historians with the Rolands and Olivers, whose
real or fancied achievements had kindled their own
imaginations, and whom, it must be admitted, they
imitated in many particulars with wonderful success.
The question by whom, or rather by what set of

men these metrical romances were composed, has
been made the subject of much and angry controversy;
some contending that they were always the work of
the minstrels, who, we know, wandered from abbey
to abbey, and from castle to castle, singing or re-

citing them for the amusement of the company there
assembled; others, with equal confidence and pertina-
city, maintaining that the works so dear to them,
bear marks of art and refinement altogether above
what could be expected in the compositions of an
order of men, whom it pleases them to consider as
low-bred, profligate, and vagrants, in all but the most
offensive modern meaning of that term. Here, as
elsewhere, it appears to us that both sides arc in the
right and both in the wrong. The former party, at

the head of whom is Percy, the excellent Bishop of
Dromore, forget, or seems to forget, that with whom-
soever any species of composition originates, it is

always sure to be taken up and imitated by others the
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moment Us popularity is ascertained;—and that there-

fore we may be all but certain, that the ecclesiastics

in whom the information and learning of those times

mostly resided, and who, as their own story shows,

were fond of hearing romances recited, must have

indulged themselves in the compositions of other fic-

tions of the same class. This was the popular litera-

ture of the time, and that is always in the hands of

the most literary persons of the time. The other

party again, and particularly the venomous Ritson

their chief, talk far too slightingly of the minstrels.

We find that men of that class obtained large grants

of land, both in England and Normandy, under the

early Plantagcnets; and we also know, from the autho-

rities produced by Sir Waller Scott in his Tristram,

that they were in many instances treated after the

same liberal fashion in Scotland. Their profession

admitted originally, like most others, of various de-

grees of excellence and of honour within its bound;

and it is ridiculous to suppose, that the degraded con-

dition to which it had sunk, when it was found neces-

sary to suppress it altogether by statute in the reign

of Queen Elizabeth, aflords any evidence whatever as

to the character and manners of its members in those

earlier days, when, as there was scarcely such a thing

as a reading baron, the most intellectual amusement of

the highest classes of society depended on the exerlions

of the visitors, who sung, or said, the legends of ro-

mance in their halls. Wace was a dignified ecclesias-

tic;—Thomas of Erceldoun was a gentleman of fami-

ly and fortune;—yet why should we strive to limit the

claims of genius in a much humbler class of life, we
who have in our time seen so much poetical genius

spring up and command the attention of the world

from the very bosom of our peasantry?

The metrical romances were gradually converted

into prose ones in the course of the two or three fol-

lowing centuries. This was the natural course of

things. Taste for this kind of fiction growing, that

form of composition in which it was the most fully

and elaborately brought out, gained favour, and the

rhymes of the old minstrels, by whomsoever written,

^ave place to longer and much more artificial tales in

pi-ose;—to those romantic histories, in short, of Mer-

lin, Arthur, Tristan and Yseult, Ysaic le Triste, Gy-

ron Le Courtois, Perceforest, Mcliadus, Guerin de

Monglave, Gallien Rhetore, Ogier le Danois, Dolin

de Mayencc, and the other works of the same order,

which are all of them fully described by the modern

authors already referred to, and from which unques-

tionably one of the most fruitful and interesting spe-

cies of modern European literature has been derived,

through but one or two easy gradations of descent.

The French prose romance of chivalry began to de-

cline in popularity from the time when Lobeira* the

Portuguese, (who lived in the fourteenth century)

composed the first four books of Amadis de Gaul.

This formed the commencement of an altogether new
series of chivalrous romances. The adventures of

Amadis himself were so extended by imitators of the

original author, as to fill twenty-five books; "and Pal-

merin of England, Esplandean, Florismund of Greece,

BelianLs, and a variety of other works all grew out of

the same new fie.ld of fiction. Lobeira had the merit

of introducing a regularity of plan and purpose alto-

gether unknown to his Norman predecessors; he en-
riched his web of fiction by a more skilful exposition
and contrast of character: he gave far more dramatic
truth to his interlocutors, and finally he composed in
a style infinitely more artificial and elegant. His great
work, therefore, obtained an easy victory over the
prose tales of Arthur and Charlemagne, and some of
his imitators were not unworthy of partaking his tri-

umph. But it must be confessed that his school was
upon the whole a miserable one, and that the continual
accumulation of inferior stories of the Amadis race
had become a real nuisance, more especially in Spain,
long before Cervantes appeared to put an end to it by
his irresistible satire.

The first essential distinction between the romances
of this class and their predecessors is, that the heroes
of the Amadisian cycle are altogether imaginary per-
sonages: the second is, that in these works the atten-

tion is always fixed upon the fortunes of some one
hero or heroine. We are no longer occupied with
national events, or with national feelings, but with the
exploits and adventures of individual knights. This
was an important step in the history of romantic fic-

tion. It marks the transition to another state of so-

ciety. The great collisions between peoples of differ-

ent races contending for country and faith had passed
over; and romance, following the stream, betook her-

self to the influence of the spirit of chivalry upon
private knights—their wild and wavering adventures

—their restless life—their tournaments, duels, and
other mockeries of war.

Another species of fi.ctitious writing sprung up also

in Spain, under the name of the pastoral romance.
George de Montemayor, a man of great talents, first

gave vogue to this kind of writing by his Diana., a

work which was long most extensively popular, and
from an episode in which, Shakspeare has taken the

story of his Two Gentlemen of I'erona. Cervantes
laughed at the absurdities of Montemayor's disciples;

but his own first romance, the Galatea, was after all a

production of the very same school. The wearisome
languors of the Arcadian existence depicted in the

works of this brood, their piping sentimental shep-

herds, and crook-bearing heroines, their /«f/c and un-

manly tone, were radical and ineradicable absurdities,

and not even the names of IViontemayor, Cervantes,

and our own Sir Philip Sidney, have been able to keep

their productions of this class from total neglect—all

but total oblivion.

We may despatch in as few words the heroic ro-

mance as it was called of the seventeenth century.

This was begun by Honore D'Urfe, a fantastic cha-

racter, who wished to shadow out some adventures of

his own family under a stately disguise of remote

manners. He was much obliged to the unreadable

love romances of the later Greeks, but on the whole
his colouring is the reflection of the romance of chi-

valry. He was followed by Madame Scuderi and other

writers of considerable talent, who in vain endeavour-

ed to give life to a species of composition radically

absurd. Nevertheless the melanchijly meta^)hysics of

this school of amorous fiction, its ridiculously over-

strained sentimentality, its pompous aftectations of all

* We give this name without hesitation: for we consider the controversy

tied by Mr. Southey.

as to the a\ithorsbip of Amadis to have been quite set-
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sorts, found favour for a time; the enormous folios in

•which these follies were embodied, coulinued to infest

the taste of the reading public until the nature and

sense of the modern novel appeared, and gave them

the coup-de-grace.

But before we enter upon the consideration of the

existing literature of romance, we must say a few

words in regard to some other elements which were

mingled in its original formation with the general

form (however improved and refined) and with not a

little also of the spirit of the genuine old European
romance. All down through the ages in which those

old romances were composed and admired, there was
another and a totally distinct species of fictitious nar-

rative in which our ancestors found sources of amuse-

ment and delight, generally speaking, of a lighter and

more comic character, It is not easy to say what
were originally the precise limits of the proper Ro-

man, the fabliau, and the lai. By many critics of

great name it is supposed that lai was originally the

name given to compositions in verse borrowed by the

Romans from the people of Bretagne—in other words,

of Celtic origin; and they go on to state their opinion

that the proper Roman differed from the Fabliau only

in being of greater length, and turning on incidents

of a more serious cast. We have no room for dis-

cussing these controversies here, but it is certain that

the Norman Trouveurs had a body of light ludicrous

poetry from a very early period, and that, whatever
hands the fictions of this class may have passed
through, they may in far the greatest proportion be

traced to an oriental original. The collection of

tales by Petrus Alphonsus, the collection entitled

Gesta Romanorum, the famous legend of the Seven
Wise Masters, were obviously among the readiest and
most used sources whence the trouveurs took their

materials, and a very great part of these materials

has been already traced to the ancient literature of

Persia, and the yet more ancient literature of India.

The corresponding class of men in southern France,

the troubadours, pn5duced but few fabliaux ; they be-

took themselves almost exclusively to the poetry of

sentimental and metaphysical love. Each of these

classes of poets have produced a powerful influence on
European literature, but their influence has not been
equally acknowledged by those indebted to them.
Petrarch and Dante gloried in confessing their obliga-

tions to the troubadour poets of Languedoc and Pro-
vence; but Boccaccio and his followers, the classical

novelists of Italy, have preserved silence as to their

not inferior obligations to the fictions of the trouveurs.

Tlie apologues, merry tales, satirical anecdotes, witty
turns, comic satires, and ludicrous love-stories of the
Fabliaux, were transformed into the elegant novelli of
the old Florentines. From them they passed into Eu-
ropean literature at large, under a shape of refinement
which secured them lasting popularity; and, in a
word, it is not quite easy to say whether the drama
and romance of Spain and of England be more in-

debted to the Italian novelists for humorous incidents,

or to the old romance of the middle ages for elements
of a higher description.

Cervantes was the great genius for whom it was re-
served to mould out of the admixture of these various

elements of fiction, that species of composition, the
possession of which may be said to form one of the
chief distinctions of modern literature in general as
compared with the literature of classical anti(iuity.
He tried them separately ere he hit upon the happy
idea which has immortalized him. He imitated the
tales of Boccaccio and the Diana of Montemayor, and
he at one time certainly had entertained thoughts of
writing a serious imitation of Amadis.* But Don
Quixote was the felicitous conception destined to form
a new era in European letters.

The Spaniards had, before this work appeared, di-
vided their favour between the brood of Amadis on
the one hand, and on the other comic satirical tales,

formed no doubt from the Italian novels, but composed
at greater length, turning almost exclusively on the
tricks of cheats, sharpers, and vagrants—the tales of
what they called the gusto piscaresco—of which Laza-
rillo de Tormes, and Guzman D'Alfarachc are the
best, and the best known. In these works the base
side of nature was caricatured as exclusively as the
lofty one was exaggerated in the proper romances.
Cervantes conceived a plan by which he was enabled
to unite all the best elements of both, and to give both
the benefit of being illustrated by the power of con-
trast. How far he was himself aware of the extent to
which he was about to change the whole face of ro-
mantic literature, it is hard to say, for no great man
was more modest than he, not even his contemporary
Shakspeare. The result, however, is, that we have a
species of literature which the world had never had
before, and which appears to have a fair chance of
ultimately holding a rank not inferior to that of the
drama itself—the prose epic of actual life—a form of
composition which opens the widest field imaginative
genius has ever been engaged upon; which admits the
use of materials of at least as diverse character, and
is capable of rewarding the exertions of talents at
least as various as the stage; and which permits man-
ners, feelings, characters, incidents,—above all, the
development of individual natures, and the picturesque
of manners,—to be represented in a style infinitely

more full, satisfactory, and complete, than any other
mode of composition with which the world has ever
been acquainted.

It would be ridiculous to enter into a particular de-
scription of a work so perfectly known to all who read
any thing, as this; we shall only observe, yfr.s/, that it

is a total mistake to suppose that Cervantes intended
to attack the spirit of heroism; on the contrary, in
Don Quixote himself, he is careful to make us revere
the high feelings of the Castilian gentleman, even
while we are smiling at the extravagances of the
madman. It is equally wrong to suppose that he at-

tacked the real old stately romance of the middle ages:
on the contrary, he had at one time an intention to

write a solemn romance of that sort himself; and
throughout all his books we have distinct laudations of
Amadis and Palmcrin, and the truly excellent ro-

mances. He caricatured indeed some of the incidents
of the original Amadis, because they were universally

familiar to his readers, but his true object (and he
himself says so in his preface) was to put down the
taste for the bad imitations of Amadis with which

• This is certainly the fact, if the Canon of Toledo in Don Quixote be intended, as few can doubt he is, to speak the critical sen-
timents of Cervantes himself.
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Spain was at that time actually deluged. His happy

genius rendered him incapable of executing this with-

out doing things infinitely belter. He could not ridi-

cule those trashy romances, without producing a true

romance himself—a romance in which the ludicrous

and the pathetic, the satirical and the poetical, the

fulness of narrative, and the clearness and terseness

of dramatic composition, were all for the first time

blended together,—each element gaining life and

beauty from the contrasts under which it is surveyed.

This masterpiece has been imitated in the most close

and direct manner by many, and some of these works

so composed, with the avowed purpose of laughing

down particular absurdities in the same way in which

Cervantes had exploded the romances of knight erran-

try, are by no means destitute of merit and interest.

The English Spiritual Quixote, in which, the enthusi-

asm and folly of the first itinerant Methodist preachers

was attacked; the Sylvio de Bosalva of Wieland, di-

rected against the mania for Fuii-y Talcs which pre-

vailed in those days in Germany; 7'hp. Heroine, a laugh-

able satire upon modern novel readers, by the late

]\Ir. Barrett; and a crowd of other works of the same

order might be mentioned. By far the ablest and best

of them all, however, is scarcely known in this coun-

try even by name—the Bon Gcnindio of the Spanish

Jesuit Ysla, a work written with the view of ridiculing

the various tricks of the Mendicant Friars, who still

infest every quarter of the Peninsula. The author

being a man of true genius, has done much more than

his plan might seem to suggest—so much that in its

own country the Don Gerundio has come to be ge-

nerally talked of as the Quixote of Letters.

But the influence of Cervantes has extended very far

beyond all this. He had set the example of represent-

ing men and manners in a totally new style— a style

not essentially less captivating than that of the drama,

and admitting of a fulness of detail and execution far

beyond the limits of works intended for stage-repre-

sentation. His work, though designed for a main

comic purpose, contains, within itself, abundant speci-

mens of serious eloquence, and profound pathos, and,

written to ridicule one kind of romance, overflows

with every element of romantic interest, the loftiness

of sentiment, and the picturesque of nature. In a

word, it may be doubted whether any one specimen of

fictitious narrative in prose, has since that lime com-

manded real lasting success in any European country,

the author of which has not been in a high degree

indebted to the Cervantic model. The whole race

of our modern novel and romance writers are his imi-

tators, in the just but liberal sense of that term. He
has taught every thing to those whose genius -was

exclusively comic: and to those whose turn of mind

and purpose of writing are the most opposed to the

comic—to the most ardent lovers of the tragic, the

marvellous, the sentimental, the passionate, he still

continues to teach the great lesson of controlling the

extravagances of enthusiasm. It was he who revealed

the secret of throwing an air of truth and reality even

over the wildest dreams of imagination.

It is true that Xenophon, in his Cyropajdia, set the

first example of attempting to attain a particular phi-

losophical purposes-through the means of narrating

the life of a particular individual. But, to say nothing

of the important circumstance that after all Cyrus

was a real personage, and that we do not know how

much, or how little, of Xenophon's materials falls

within the proper limits of fiction, the tameness and
total want of dramatic power of his work are too ob-
vious to be denied by any one. He was not a man of
sufhcient genius to do a thing that had not been done
before, so well as to make that often be done again.
It is doubtful whether Cervantes knew Xenophon at

all. It is certain that if the elegant Greek modelled
a coldly pleasing statue, he was the true Prometheus
who breathed the breath of life into it.

The truth is, that refined as the arts of Greece were,
the Greek nation was never in such a state of refine-

ment as to admit of this kind of composition becoming
an effectual instrument of delight and instruction

among them. The drama was their romance. Their
imagination was more lively than their curiosity was
profound, and they preferred the visible representation

of a part to the complete exposition of a whole. In a
word, they were not a reading population; and we
hold it to be eciuaJly clear, that a species of composi-
tion, such as the modern fictitious narrative of Europe,
could never have become extensively popular among
any people, unless reading had come to be most ex-

tensively the amusement of that people; in other

words, we consider this species of literature as inca-

pable of existing, unless among nations far more tho-

roughly educated and refined than any of the nations

of classical antiquity could have been. " The drama,"
says Goethe, in his Ifllkclni Meister, " has characters

and deeds—the field of romance is incident, feeling,

and manners." The Greeks were (when their litera-

ture flourished) a young people; they were almost
ignorant of peace; their proper heroic poetry was so

unrivalled in excellence,—and its heroes were, com-
paratively speaking, so near to them; and their drama
was so admirably calculated to satisfy all the wishes
of a clever people, who, as a people, could not read;

—that it is any thing but wonderful they should have
left at least one great department of imaginative litera-

ture to be opened and cultivated by the moderns.
Their domestic manners, moreover, were always bar-

barous—the hearth had with them but a narrow cir-

cle.—What wonder that they should have clung ex-

clusively to the literature of character and of action,

as contradistinguished from that of sentiment and

feeling ? Lastly, they knew 710 manners but their

own, therefore, they did not understand their own
manners. Upon what other principle can we account

for the real ignorance of their domestic life, under

which, with so much of their beautiful literature before

us, we unquestionably feel ourselves to be left, unless

upon the very same principle which we have men-
tioned as accounting for their having no literature of

the kind we are now discussing; none, at least, that

can be talked of as worthy of their genius—none that

has, in point of fact, been found worthy or capable of

commanding our elsewhere willing imitation ?

It does not, we must confess, appear to us, that this

matter has ever, in any of its really essential points,

obtained any thing like the attention to which it is

entitled. Above all, it does not appear to us, that the

philosophical criticism of modern Europe has been

in any effectual manner directed to the consideration of

a fact, which one might have supposed to be of a na-

ture sufficiently distinct and obvious, as well as im-

portant—the fact, namely, that to all intents and pur-

poses the literature of romance has supplanted, in-
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modern Europe, the literature of the drama. Lope

de Vi-ga was the contemporary of Cervantes; and

Calderon flourished immediately after him. Lope

was a greater man in his own day llian Cervantes,

and Calderon was as jjreal a one in his: but what are

their plays to Spain now ? What have they been to

Spain, compared with the author of Don Quixote ?

What characters of theirs are known at all, when
compared with his? Arc their books, or have they

been, like his, the staple food of the Spanish mind?

It is absolutely impossible that if they had been so,

they should have remained so completely unknown
out of Spain as they have done. Lookintj to England,

again, Shakspeare was exactly contemporary with

Cervantes; he alone created the drama of England

—

did not that drama also (to all serious intents and
purposes,) terminate with liim? Is it not the fact that

the genius exerted on our drama, subsequent to his

time, is totally unworthy of being named in the same
day with the genius exerted on our romance, since the

masterpiece of Cervantes was made known amongst
us? Is it not the fact, that but few even of Shak-
speare's plays are in possession of the British stage?

Is it not the fact, that the stage has ceased to be to

any extent worth mentioning an entertainment of the

more refined classes of British society? Is it not the

fact, that Shakspeare is studied and enjoyed by us in

the closet?—Is it not a fact, that Lear and Macbeth
are read rather than seen?—In France the play-house

is more popular than with us—the French arc a more
frivolous people than we; and are more easy to be

pleased as to amusements. But what has been the

case as to the real talent of France? What has been
the course of her literature? Their drama has cer-

tainly made no progress since the time of Louis XIV.
—their imaginative literature has been, the literature

of romance, not of the drama. What are all their co-

medies subsequent to Moliere, compared with a sin-

gle volume of Le Sage? What literature has exerted
that sort of influence over them which the Greek
drama did over the old Greeks?—Not their drama
certainly—but their exquisite romances. Rousseau's
Emilius, Voltaire's Candide, Madame de Stael's Del-
phine and Corinne—what plays of the last century
can they compare as to real influence with such works
as these? Germany is the only other country worth
mentioning. Her modern imap-inative literature, how-
ever, is essentially nothing but an imitation of the li-

terature of England, of recent growth too, and grown
among a nation highly refined and educated ere it be-
gan to appear among them. Their stage, in particu-
lar, is a mere child of ours, and so is their romance.
In spite of all the exertions of courts and patrons,
what has been the fate of these? Have not Werther
and William Meister produced ten times more effect

in Germany, than the dramatic works of Goethe?
excepting, perhaps, the Faustus, which is a dramatic
poem, not a drama. And is not the only tragedy of
Schiller's that can be said to sustain his fame in the
altitude for which his genius was born—his Wallen-
stein—is not that tragedy a complete romance, thrown
merely into a dramatic form? A tragedy in three
long plays; a complete history, in the form of scenes!
The drama has been found incapable of contending in
the great race of influence with the romance. The
latter species of composition has almost supplanted
the former, even among the nations richest in them

Vol. XVI. Part IL

both. And why? It is a species of literature, the

peculiar growth of the modern mind, and peculiarly

calculated to keep pace with that mind, by turns lead-

ing and led, reflected and reflecting.

The very popularity of this new literature will form
the best of all apologies for not detaining our readers
with much farther disquisition upon it here. What
readers are not as well acquainted as we can he with
Le Sage, Rousseau, Mariveaux, Marmontel, De Stael,

De Foe, Richardson, Fielding, Smollett, Sterne,
Goldsmith, Radcliffe, Sec. at least with those works
of theirs which deserve to be placed in the first class

of romantic literature?

The first thing that must strike every one, consi-

dering the matter in a broad light, is the extraordi-

nary range which this species of literature opens for

the exertion of talent. What beings can we conceive
of, as more diametrically opposed to each other than
almost any two that could be selected even from the

small number of names we have just been repeating?
What is iliiit peculiar vein of thought, what is that

variety of passion, what is that field of manners, what
that sphere of philosophical purpose, what that sa-

tire, what that sentiment, that may not find its easy
and adequate representation within this earth-wide
walk?

Perhaps the very greatest charm of this form of
composition, is the facility with which it permits the
most various elements of interest to be blended and
interfused together within one work; and perhaps the
very best of its productions are those, in which the
greatest variety of these elements are found in combi'
nation. The very first romance writers have indeed
been men of that highest order of intellect, which ex-
cludes the notion of the possessor being distinguished
by the greatness of one class of his powers alone.

The very greatest have been both wise men and wits,

both poets and orators, both humorists and satirists,

great both in the conception and development of cha-
racter, great in dialogue, in narrative, and in reflec-

tion. The greatest of them, however, have as cer-

tainly exerted these variety of powers, under the gui-
dance of some one leading aim and purpose. The
free and unfettered character of the form of composi-
tion, has, in other words, allowed and encouraged each
individual mind to stamp upon it the broad and inde-

lible traces of its own favourite energies. Here ge-
nius paints full lengths of itself, as well as of its crea-

tions. Who does not feel as if the elegant wit of
Fielding, the irresistible humour and sarcasm of
Smollett, the precise hair-pencil description of Rich-
ardson, the capricious flights of Sterne, the sharp and
all but demoniacal satire of Le Sage, the profound
pathos of Goethe, the easy gentlemanlike humour (to

mention nothing else at present) of the author of

Waverley—who does not feel as if these had been the

most distinguishing elements of the fireside conversa-
tion of some of his own most intimate associates?

No mode of composition was ever invented, in

which it is so easy to lay bare the inmost mysteries
of the nature of man; and for that reason, the nature
of man becoming the favourite object of attention ex-

actly in proportion as civilization is extended, we
have no hesitation in expressing our opinion, that this

branch of imaginative literature has the fairest pros-
pect of continuing to be, as it unquestionably has been

30
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during the last century, the most popular and suc-

cessful of all.

A distinguished contemporary, (alluded to at tlie

beginning of this paper) seems to consider the novel

and the romance as forming two essentially distinct

classes of modern literature, drawing his distinction

from the presence or absence of the marvellous. We
have already ventured to express our dissent from this

view of the matter; but it may be proper to say a few
words more on the subject ere we close our article.

To us, then, it seems that, from the date of Cervan-
tes' masterpiece, the mere marvellous has ceased to

form the essential merit, and therefore we cannot con-

sider it as forming the essential distinction, of any
successful class of fictitious narrative. From that

time actual nature was and is imperatively demanded
from every one, who hopes to fix attention on his com-
positions in this great department of literature; and
•we venture to doubt, whether even the highest genius

could now give any thing more than a mere epheme-
ral popularity to any lengthened work of fiction, in

which possibility should be absolutely set at naught,

for any purpose other than a mere satirical one. Gul-

liver is the only work of first-rate genius of last cen-

tury, the substratum of which is an actual impossibi-

litv; and even there we have only to grant one postu-

late (a startling one we admit) at the outset, and from

that moment we are reading an admirable narrative

of actual nature. The day of the castle of Otranto,

and of all similar works, is but a short one, and more-

over, such works are, even in their own day, admired

only as elegant modernizations of the genuine old ro-

mance of the middle ages. They have nothing to do

•with that literature which derives its power and its

charm from its expressing the movements of living

mind, and the picturesque of real manners.

It would be totally ridiculous to deny that the mar-

vellous, (even taking the term in its strictest sense,)

has ceased to be a great element of interest. Super-

stition is not yet eradicated from the human mind:

fear and terror never will be so. Schiller, in his

Ghostseer, Radcliffe in her admirable works, Godwin
in his 'S'^ Leon, and some others, have produced a

powerful effect by their use of supernatural machine-

ry; but how? only by presupposing, as Swift did in

Gulliver, the possibility of one or two absurdities, and

then proceeding to write a narrative, it is no matter

whether one calls it a romance or a novel, of what

might have occurred—these preliminaries being

granted. The whole charm with them lies in the su-

perstructure of actual feeling and manners. In the

old romance the marvellous stood per se the grand

bauble of a young and unthinking age, totally and ra-

dically distinct from the worthy delight of a highly

refined, a profoundly curious, and a profoundly re-

flective state of society.

This literature is the reflection of actual life—that

is its essential character and its peculiar merit. Dif-

ferent authors will of course tinge their compositions

according to the turn of their own mindi; a Defoe

will always describe incidents with a more prosaic,

yet a more satisfactory fulness than a Sterne; a God-

win will always sound the depths of passion plummet
and plummet below the reach of a Fielding; a Field-
ing again will always represent more of the bright
side of human existence than a Smolk-tt, and a Smol-
Ict will always paint mere absurdities more strongly
than a Fielding; a Rousseau will always skim the sur-
face of manners, and plunge into the world of senti-

ment. A Cervantes alone, or an Author of Waverley,
will have the comprehension and the grasp to unite in
his picture, all, or nearly all the elements of human
life and sources of human interest.

It is impossible for us to guess to what purposes
this branch of literature may be hereafter converted.
One remark we may hazard, and this is, that as the
external manners of the different nations of Europe as
nations, of the different classes of society as classes

within each nation, and of the members of each class

of society within itself, are daily becoming more
closely assimilated, that department of this art which
concerns itself with manners chiefly, must of necessity

be the first e^ibaubted. You may teach men to behave
like each other, but you never can teach them to feel

and to think so; and there is the really inexhaustible
province.

In our own time, no doubt, the painting of mere
manners has been considered as forming one of the
principal sources of attraction in the most popular
w-orks of this kind that have appeared. We attribute

this circumstance, however, to mere secondary causes,

and to causes which are not likely to operate again;
and, besides, we cannot doubt that the best and most
lasting charm of the works to which we allude, will

be found to consist in elements of a much higher or-

der—in the universal nature of character, and the pro-

found feeling for truth and beauty by which the Au-
thor of Waverley is throughout distinguished. To
say truth, we think the solemn, formal, and elaborate

way in which even that unrivalled writer describes

mere manners, is of itself a sufficient proof that the day
of such description is near its close

—

nx'': °v T^avBam.

The admirable antiquarian knowledge possessed by
this author, and the peculiar circumstances of the coun-

try in which he was born, have, in short, enabled him to

open and to adorn a field on which we do not appre-
hend he is likely to have any very successful success-

ors. But there are two higher elements in his fame

—

his Shakspexian range of character, and his happy
expression of the peculiar spirit and tone of thought
and sentiment impressed on the character of his own
age, so directly the reverse of that of the age imme-
diately preceding; and there are excellencies in which,
though we cannot suppose it likely he shall ever be
surpassed, we yet see no unlikelihood of his being
followed with steps less disadvantageous. Romance
may always continue to be the mirror of that human
nature which is inexhaustilile, and depict the spirit

of age after age, throughout whatever varieties of

thought and feeling it may be the fortune of our race

to pass. We see no form of imaginative literature

which appears to us so likely to keep pace with the

daily increasing luxury, and yet the daily increasing

expansion of the modern mind.

i
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ROMAN EMPIRE.
The early history of Rome, like that of all other

ancient nations, is involved in mystery -and fable.

When the memory of distant events has been pre-

served only in poetry, it is diflicult to separate the

true from the fictitious narrative; and this difliculty is

nowhere greater than in the early history of Rome.
If the poet, however, exagtjerates and embellishes,

and even invents new circumstances, we must not

deny the whole narrative as fictitious, because a part

of it has^ existed only in the imagination of the narra-

tor. In such a case the probability of the events is

the only test which we can obtain of their truth; and
even if the pod has been careful to stamp this cha-

racter upon his own creations, we cannot err much in

adopting the leading outlines of his story.

When vEneas was driven from his native land by the

sack of Troy, he landed in Italy after a variety of wan-

derings and misfortunes.* He first disembarked at

Cape Minerva, in Japygia, and afterwards sailed to

Drepanum, in Sicily, where a Trojan colony had al-

ready established itself under Elymus, and jKgystus.

Either from necessity or choice, or perhaps partly

from both, he left behind him at Drepanum several of

his followers, and pursuing his course over the Tyrr-
henian Sea, he lauded in Italy near a cape, to which
he gave the name of his faithful pilot Palinurus, who
terminated his life and his duties at the same inter-

esting moment. From hence jEneas continued his

examination of the Italian coast, till he reached the

territory of Latium, situated on the east side of the

Tiber, and now forming a part of the Campagna di

Roma. The capital of this territory was called Lauren-
tium. It was subject to Latinus, who was then en-

gaged in a vi'ai' with the Rutuli, and who on that

account gave a warmer reception to the helpless stran-

gers, and speedily secured their friendship by a libe-

ral alliance. The character of jEneas and of his fol-

lowers, seem to have inspired the Latins with the

highest confidence. Latinus gave ^neas his daugh-
ter Lavinia in marriage; and the rest of the Trojans
formed matrimonial alliances with Latin families.

These events, however, while they united the houses
of Latinus and of ^Eneas in the closest bonds of friend-

ship, gave rise to a formidable attempt against La-
tium. Turnus, a relation of the queen, and who had
been brought up in the family of Latinus, had con-
ceived an early attachment to Lavinia. Enraged and
mortified that a stranger should possess that being on
whom he had placed his happiness, he joined the
arms of the Rutuli; and in the first battle which took
place both Turnus and Latinus fell.

Having thus come into the peaceful possession of
the throne, jEneas united the religion of Troy with
that of Latium. He introduced the worship of Vesta,
and it was probably from him that the Latins derived
their knowledge of Jupiter, and many other of the
Trojan deities.

An alliance between the Rutuli and Mezentius, the
king of the Tyrrhenians, again forced Aneas into the
field. The hostile armies met near Lavinium, and
-£neas, being pressed by superior numbers to the
banks of the Numicus, was driven into the river and

drowned. Having concealed his body, the Trojans
pretended that he had ascended to heaven; and a tem-
ple was erected to him under the appellation of Jupi-

ter Indiges.

The Trojan warrior was succeeded by his son As-
canlus, or Euryleon, who prudently sought to termi-

nate the war by an honourable peace. Mezentius,
however, having demanded too high a tribute, the La-
tins resolved to try the contingencies of war. The
flower of the Tyrrhenian army lay entrenched at the

very gates of Lavinium, and was placed under the

command of Lausus, the son of Mezentius. The Tro-

jans, accustomed to this species of warfare, made a
valorous sally against the besiegers, and having forced
the entrenchments under Lausus, drove him to the

main body, which was posted in the plain. The ter-

ror which was thus struck into the confederated army,
incited the Latins to pursue their advantages, by driv-

ing the enemy into the fastnesses of the neighbouring
mountains. In this pursuit Lausus fell, and Mezen-
tius, disheartened by the loss of his favourite son,

sued for peace, and yielded to the principal condition

of the Latins, that the Tiber should henceforth be the

boundary between the Latin and the Tyrrhenian ter-

ritories.

Lavinia, who was with child at the death of .Eneas,

began to entertain an unreasonable dread of Ascanius;
and retiring to the woods, was delivered of a son, who
received the name of yEneas Sylvius. As soon as As-
canius became acquainted with the retreat of Lavinia,

and the cause of her alarm, he treated her with the

greatest gentleness, and prevailed upon her to return

to Lavinium with her child.

As yEneas Sylvius was the undoubted heir to the

throne of Latium, Ascanius cheerfully resigned the

sovereignty, and built for himself the town of Alba
Longa, where he died after a reign of thirty-eight

years, of which he had spent twelve in his new city.

Ascanius left behind him an only son Julius, the

undoubted sovereign of Alba Longa. To prevent the

risks of a divided kingdom, the Latins agreed to unite

both these states under the political sovereignty of

Sylvius, and to confer upon Julius the sovereign au-

thority in religious afi'airs.

After the death of Sylvius, who reigned 29 years,

his son jEneas Sylvius governed Latium for 31 years;

Latinus Sylvius for 51 years; Alba 39; Capetus or

Atys 26;Capis 28; Capetus 13; Tiberinus (who gave
his name to the Tiber where he was drowned) 41

years; and Alladius 19. His successor Aventinus left

his name to the Aventine Hill, .where he was buried;

and Procus, who reigned after him for 23 years, left

the throne to his eldest son Numitor. His younger
brother Amulius, however, murdered jEgestus, the

only son of Numitor; and, in order to secure the sove-

reignty, he consecrated Numitor's daughter, Rhea
Sylvia, to the worship of Vesta, and to the virginity

which that office demanded.
While the unwilling vestal was fetching water frotn

a neiglibouring spring, she was ravished by a person

in a military dress; but whether the ravisher was
Mars, Amulius, or some lover of her own, she was

• Sec JEneas, Skeid, Anchisis, and Homib.
3 C 2
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carefully -NTatched by Amullus till she was delivered

of two sons. An assembly of the people condemned
Rhea to death, and her offspring to be thrown into

the Tiber. The sentence upon Rhea was changed into

confinement; but the innocent children were launched

upon the Tiber in a wooden trough. Fortune drove
their frail bark upon the strand, and its helpless crew
•were saved by the king's shepherd Faustulus, and
carefully suckled by his wife Acca Laurentia.

At the age proper for education, Faustulus sent

the boys to Gabii, to be instructed in Greek learning.

A superiority of mien and of intellect acquired for

them a superiority among the other shepherds; and
during a quarrel between the herdsmen of Numitor
and Amulius, the twins, who had received the name
of Romulus and Remus, took tlie part of the latter.

The herdsmen of Numitor seized the earliest opjjui-

tunity of revenging themselves for the injury which
had been done to their party. They surprised Remus
at the festival of the Lupercalia, and carried him be-

fore Numitor, to receive the punishment which he

was thought to have merited. The appearance of the

young prisoner inspired Numitor with a deep interest

in his fate. He inquired into his early history, and

he quickly perceived in the mysterious circumstances

of his infancy that Remus was his own grandson.

In order to dissuade Romulus from pursuing the

shepherds who had carried off his brother, Faustulus

was obliged to disclose the history of his birth. The
mingled excitements of ambition and natural affection

to which this disclosure gave rise, instantly prompted
Romulus to deliver his mother and his grandfather

from the tyranny of Amulius. Remus had by this

time received the same information respecting his

origin from Numitor; and a plan was speedily ar-

ranged for assembling the peasantry, and investing

the palace of Amulius. Formed into companies of

100 each, and carrying as ensigns the manipuli, or

bundles of hay, upon long poles, this army of pea-

sants entered the palace, and having slain the tyrant

after a reign of 42 years, they restored Numitor to

his throne.

With the advice of Numitor, Romulus and Remus
resolved to establish a new colony on the lands near
the Tiber, where they had been educated. Most of

the Trojan families, and the inhabitants of the two
small towns of Pallantium and Saturnia, united them-
selves with Romulus and Remus. The workmen were
formed into two detachments, one under Romulus and
the other under Remus; but this separation gave rise

to two parties, one of whom chose the Aventine,
while the other under Romulus fixed upon the Pala-

tine hill, as the most desirable site of the city. Hav-
ing failed in settling this difference by augury, the two
factions had recourse to arms, and, in the contention

which ensued, Faustulus was killed, and Remus fell

by the hand of his brother.

Thus left at the head of the colony, Romulus re-

solved to build the city on Mount Palatine, and to dis-

tinguish it by his own name. After perform.ing the

preparatory ceremonies and sacrifices which the cus-

toms of the Etruscans required, Romulus yoked an ox
and a cow to a plough, and surrounded Mount Pala-

tine with a square outline, to form the wall of the new
city, which was begun on the 21st of April, about the
year 753 before Christ.

After the city was fiaished, it consisted of about

1000 houses irregularly arranged, and the inhabitants
were principally employed in the cultivation of the
soil. When they were thus sheltered from the wea-
ther, their first care was to choose their form of go-
vernment. Romulus was unanimously elected king,

and no sooner had he obtained this high office, than
he devoted himself to the formation of laws, and the
establishment of good order among his people. As-
suming a distinctive habit for himself, he appointed
twelve lictors as his body guard, and divided his sub-
jects, who amounted to about 33,000, into curiae, de-
curise, patricians, plebeians, patrons, clients, &c. He
established a senate of 100 patricians; and he formed
a guard of 300 youth, for the purpose of fighting

either on foot or on horseback. To the senate he
gave the power of debating and resolving upon mea-
sures proposed by the king; and to the people he gave
the power of electing magistrates, enacting laws, and
resolving upon any war which might be proposed by
the king. Of the religious affairs of his kingdom lie

was equally careful, electing priests, establishing fes-

tivals, and constructing a regular system of religion.

The scarcity of females in the new colony, induced
Romulus to resort to violence for recruiting this

branch of his population. By the advice of Numitor,
and the consent of the senate, he proclaimed a solemn
feast and public games in honor of Neptune Eques-
tris, which were notified in all the neighbouring
towns. The splendid preparations which were made
for that celebration, attracted to Rome the Csninen-
ses, the Crustumini, the Antemnates, and the whole
nation of the Sabines, with their wives and children.

The strangers were every where received with the

warmest civility. But when the shows began, a sig-

nal was given, and the Roman youth seized and hur-

ried off about 700 of their female visitors, the most
beautiful of whom were carried to the houses of the

principal senators.

Although the Sabine women were soon reconciled

to their husbands, yet their fathers resolved to have
revenge for that breach of hospitality which they had
experienced. The injured nations under Acron, king
of Caenina, invaded Rome; but Romulus succeeded in

defeating the armies which were successively brought
against him, and in adding to his own population the

inhabitants of the conquered districts. By this acces-

sion of inhabitants, it became necessary to add the

hill Saturnius to the city, and the citadel which was
erected upon it was placed under the charge of Tar-
peius.

Although several of the Etruscan states had volun-

tarily submitted to the Roman power, yet the Sabines,

undismayed at their success, demanded the restitution

of their women, and when the request was refused,

they marched to Rome with an army of 25,000 foot

and 1000 horse, under the command of their king,

Titus Tatius. Romulus took the field with 20,000

foot and 800 horse, and fortifying himself in an ad-

vantageous position, would probably have driven back
the Sabines, had not the treachery of Tarpeia, the

governor of the citadel's daughter, betrayed this im-

portant position into the hands of the Sabines. En-
trenched in this strong hold they defied for a while

the power of Romulus. They were defeated, however,

in a general engagement, and driven back into the ci-

tadel; but the Romans in attempting to retake this

post, were assailed from the top of the hill with huge
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stones, one of which wounded Romulus on the head,

and were pursued with great loss to the very gates of

Rome. The king, however, having quickly recover-

ed from the blow, rallied his retreating forces, and

drove the Sabines back into the citadel. In this cri-

sis of danger the Sabine women, who had been car-

ried off, marched in a body to the camp of their coun-

trymen, and pleaded the cause of their husbands with

such sincerity and force, that an union was instantly

effected between the contending nations.

The conditions of this treaty were highly favourable

to both parties. It was stipulated that the two kings

should reside and reign jointly at Rome; that the

name of Quirites, peculiar to the Sabines, should be

taken by the Romans, while the city should preserve

the name of Rome, and the Sabines enjoy all the pri-

vileges of Roman citizens. Peculiar marks of distinc-

tion were conferred on the Sabine women; and their

children were allowed to wear decorations and gar-

ments to distinguish them from the rest of the people.

During the joint reign of Tatius and Romulus, the

city of Cameria was reduced, and 4000 of the Came-
rini transplanted to Rome. An affray, however, un-

luckily arose between the kinsmen of Tatius and the

Laurentian ambassadors, and when the king went to

an annual sacrifice at Laviniuin, the populace rose

and put him to death. The Laurentians delivered up

the assassins, but Romulus did not think it prudent to

inflict upon them any punishment, and he contented

himself with renewing the treaty between Rome and

Lavinium.
The progressive increase of the Roman state induc-

ed the inhabitants of Fidenae to disturb its tranquillity.

A number of young men suddenly ravaged the coun-

try between Fidense and Rome. Romulus lost no time

in repelling this unlooked-for assault. He encamped
his army about a mile from Fidens, and by a skilful

ambuscade, with which he deceived the Fidenates, he

routed their army and pursued them into the heart of

their capital. Having added the country of the Fide-

nates to his empire, the Veientcs, dreading a similar

fate, endeavoured to avert it by force of arms. Romu-
lus drew up his army to meet them, and after an ob-

stinate engagement he drove them within the walls of

Veil, and forced them to sue for peace. Seven small

towns on the Tiber, the salt pits near the mouth of

the river, and fifty hostages, were the results of this

short campaign.
Being thus freed from all opposition on the part of

the neighbouring states, Romulus devoted the rest of

his life to the improvement of the laws. He is said,

however, to have conducted himself in such an arbi-

trary manner that the senate, whose rights he had
usurped, resolved to destroy him, and accomplished
their purpose during a review of his troops, when a

violent storm had dispersed the army and left him in

the hands of the senators. The body of Romulus was
never seen; and it was foimd necessary to impose upon
the soldiers the easy belief, that the violence of the

tempest had carried up their divine sovereign and
placed him among the gods.

During the interregnum which followed the death
of Romulus, the senate governed the kingdom; but,

as all parties wished to be under the rule of a king, it

was agreed that he should be a Sabine by birth, and
that the Romans should make the election.

{ifuma Pompilius, who had married Tatia the late

king's daughter, was unanimously chosen. Devoted
to philosophy and the superstition of the times, he
employed himself in cherishing the arts of peace. He
promoted agriculture, reformed the calendar, divided
the citizens into distinct trades, erected temples, and
regulated the religious condition of the kingdom.

After a reign of forty-three years, he was succeeded
by Tullus Hostilius, whose impetuous temper proved
a striking contrast to that of Numa. A system of
mutual plunder having been for some time curried on
among the Roman and Alban peasants, a war ensued
between the two nations. The Albans pitched their

tents about five miles from Rome; but feeling that they
were descended from the same stock, the contending
armies seemed unwilling to fight. Coelius, the Alban
general, having been found dead in his tent, Mettius
Fuffetius was chosen his successor. Intelligence, how-
ever, having arrived that the Veientes and Fidenates
intended to attack the Romans and Albans after they

had been weakened by battle, Fuffetius sent a herald

to Tullus and decided upon the settlement of their

differences by single combat.
In the Roman army there were three brothers born

at one birth, called the Horatii, and in the Alban
army there were other three also born at one birth,

called the Curiatii. The rival armies agreed to sub-
mit their cause to the martial decision of these two
families, and a treaty was formally ratified by which
that nation whose representative champions came off

victorious, should peacefully reign over the other.
The arena of the combat lay between the marshalled
hosts of the Romans and Albans. The combatants
took their stations in the midst of the hopes and
anxieties of their countrymen, and the glittering of
their burnished swords and the clashing of their arms
indicated the commencement of that fatal encounter.
Three of the Albans were soon wounded, and two of
the Romans having fallen dead beneath their blows, the
surviving, but unhurt Roman, was soon surrounded
by the three wounded Curiatii. Unable to contend
with three antagonists, the Roman immediately re-

treated, and was followed at unecjual distances by the

three wounded Curiatii. No sooner did he perceive

that he had succeeded in separating his enemies, than
he turned round upon the nearest, and having slain

him at one blow, he flew to encounter the second,

whom he despatched before the third could come to

his assistance. The joyful shouts which had so lately

resounded from among the Alban legions, were now
transferred to the Roman line. Tiie wounded and
dispirited Alban became an easy prey to the victori-

ous Roman, and yielded up with his life the sove-

reignty of Alba.

The treachery of the Fidenates in the late war, and
their unwillingness to atone for it, called forth the

hostility of Tullus. Aided by the Veientes they drew
out their forces, and Tullus, availing himself of the

Alban army under Fuffetius, made preparations for a

general engagement. The Alban general, however,

resolving to side with the conqueror, withdrew his

army to an eminence; but no sooner did Tullus per-

ceive this than he pretended that this post was occu-

pied by his allies, so that his own army, unacquainted

with the defection of their allies, obtained a victory

over the Fidenates. After consulting the senate re-

specting this act of treachery, he sent Horaiius to de-

molish Alba, and commanded the Roman and Alban
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armies to attend him unarmed. The Romans, how-
ever, had their swords concealed, and when the

treachery of Fuffetiiis was explained to the assembld
troops, he was ordered to be torn in pieces by horses,

his accomplices were put to the sword, and the inha-

bitants of Alba transported to Rome. After reducing
the Fidenates, Tullus sunk into indolence and super-

stition. Having reigned 33 years, he and his whole
family were either liilled by lightning, or by the hands
of Ancus Martius, the grandson of Numa, who suc-

ceeded him on the throne.

The peaceful pursuits with which Ancus Martius
began his reign induced the Latins to invade Rome.
This attempt, however, was crushed by the activity

of the king; and defeating the Latins in a pitched

battle, he vanquished the Fidenates, Veientes, and Sa-
bines. After building the port of Ostia, and adding
Mount Janiculum to the city, he died in the 24,\.h year
of his reign.

The two children of Ancus Martius having been put
under the care of one Tarquin, an opulent merchant
from Corinth, who had risen to the rank of patrician

and senator, he ventur.-d to assume the sovereignty.

After conquering the Latins and the Hetrurians, he
devoted himself to the arts of peace. He built the

walls of Rome with hewn stone; he constructed the

cloaca, those immense common sewers which have
been the wonder of succeeding ages; and he erected

the circtis and the capitol. The sons of Ancus Mar-
tius assassinated him in his palace, in the 80th year

of his age; but his wife Tanaquil, having spread the

report that the king was only stunned, the sons of

Ancus fled, and Servius Tullius, the son-in-law of

Tanaquil, pretended to supply the place of the sove-

reign. When the royal deputy had acquired the

respect of the people, the death of Tarquin was pro-

mulgated, and Tullius was chosen his successor.

After vanquishing the Hetrurians, the new sovereign

began to enlarge and beautify the city. He added to

it the Esquiline and Viminal Hills, and built a palace

on the former. He divided the Roman state into dis-

tinct tribes, with a pagi/s or village in each. He re-

lieved the poor from public burthens, and increased

the power of the rich. He divided the population

into six classes. He gave freedom to the slaves; and
finally abridged the regal power.

The age and services of Tullius did not protect him
from the ambitious views of his son-in-law Tarquin,
to whom he had given his daughter Tullia in marriage.
The younger Tullia, who had married Arunx the
brother of Tarquin, formed the scheme of murdering
her husband and her sister, and of thus acquiring the

hand of Tarquin. After paving the way to this in-

cestuous marriage by the help of poison, their union
was effected with the consent of the king; but their

ambition did not stop here. Tarquin laid claim to

the crown itself, and after several unsuccessful at-

tempts to attain it through the medium of the people,
he tried to take it by storm, and appropriate the name
and the functions of royalty. He entered the temple
and the senate, and seated himself upon the throne.
Servius having arrived at this conjuncture, ascended
the steps, but was immediately precipitated by his

son-in-law into the forum. Assassins were sent to

complete the murder, and the unnatural Tullia, in her
eagerness to salute her husband as king, is said to

have driven the wheels ofher chariot over the mangled
body of her father.

The means by which Tarquin obtained the throne
held out no favourable prospects of his future conduct.
He abolished the salutary regulations of Servius. He
banished the nobles who wei'e most distinguished by
their virtues, and he seized the estates of those who
were more wealthy. The tyranny which he exercised
at home, was equalled only by the treachery and bad .

faith with which he treated his enemies. He subdued
the Volsci and the Gabii by the most dishonourable
expedients; and he appointed his son Sextus king of
the Gabii. The power thus acquired by oppression
and dishonour could not last long. Among the in-

jured parties was one Marcus Junius, who had married
the daughter of Tarquinius Priscus. His son Lucius
Junius Brutus had assumed idiotcy, to evade the cruel-

ty of the tyrant. Titus and Arunx the sons of Tar-
quin, were sent to consult the oracle at Delphos re-

specting the plagues which had broken out at Rome;
and they took along with them the supposed idiot for

the purposes of amusement.
Sextus Tarquinius, having conceived a passion for

Lucretia, the wife of Collatinus, the nephew of Tar-
quin, paid a visit to her house in her husband's ab-

sence. In the dead of night lie entered her apartment,
and demanded her person at the risk of her life. The
virtuous Lucretia resisted his entreaties, but when the
monster threatened to kill one of her male slaves and
lay him naked by her body, he extorted from her
dread of shame what she would have prevented at the
risk of her own life. Next morning she sent for her
husband and her father, and after entreating them to

revenge her wrongs, she stabbed herself with a dagger
which she had concealed beneath her robes. Brutus,
who was present at this tragical event, drew the dag-
ger from its wound, and swore by the blood which
stained it, that he would be revenged on the tyrant

and his hated offspring. The assembly took the same
vow. They shut the gates of the city of which Lu-
cretius was governor. They exposed the body of Lu-
cretia to public view; and Brutus explaining the reason

why he had counterfeited mental imbecility, exhorted
the people to aid him in expelling the tyrant. The
senate decreed his expulsion. Tarquin was deposed,

and the government of Rome was vested in two con-

suls.

The establishment of a republic being approved of

by all classes of the people, Brutus and Collatinus

were proposed as the first two consuls. Having in

vain attempted to enter the city, and finding that the

army had been gained over to the nev/ state of things,

Tarquin, at the age of 76, was compelled to take

refuge along with his wife and three sons, with his sou
Sextus, king of the Gabii. Li the mean time, the con-

suls endeavoured to secure the liberties of the republic.

They assembled the people by centuries; they con-

firmed the expulsion of Tarquin—they elected a rex

sacronan to superintend their religious affairs, and
they revised many of the salutary laws of Servius Tul-

lius. The restless spirit of Tarquin, however, suc-

ceeded in disturbing the tranquillity which these wise

measures seemed so well calculated to secure. After

many attempts to regain his authority, he contrived,

by means of his ambassadors, to organize a conspira-

cy in his favour, in which were implicated three sons

of Collatinus's sister, two brothers of the wife of Bru-
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tMS, along with Titus and Tiberius, Brutus's own sons.

The proceedinffs of the conspirators having been over-

heard by Vindicius, a slave, they were immediately

apprehended. Brutus sat as the judge of his own sons,

and with the feelings of a true patriot, he passed the

stern decree that they should be beheaded in his

presence. When the sentence was executed, he quitted

the tribunal, and left CoUatinus to preside at the other

trials. CoUatinus, however, allowed his feelings to

soften the demands of justice; but the people called

aloud for Brutus, and by a decree of the council, the

other traitors suflcred the punishment which they so

justly merited. Vindicius received his liberty; the

palaces of the Tarquins were destroyed, and the lands

divided among the poor.

In consequence of the abdication of CoUatinus, ren-

dered necessary by his recent pusillanimity, X'^alerius

was chosen to supply his place. The Volsci and the

Tarquinienses now united their forces at the instiga-

tion of Tarquin. Brutus at the head of the cavalry,

and Valerius at the head of the infantry, marched out

to meet them. A personal combat took place between
Brutus and Arunx, one of Tarquin's sons, and both of

the combatants fell. The battle raged with the utmost
fury till night, when some supposed stratagem of Va-

^ lerius influenced the superstitious minds of the Volsci,

and caused them to quit the camp in confusion.

The great attachment of Valerius to the interests of

the people, procured for him the surname of PopUcola,
and at the expiration of his consulship he was re-elect-

ed along with Titus Lucretius, the brother of Lu-
cretia. While they were providing against an incur-

sion from the Latins, Porsena, king of Clusium, in He-
truria, commanded the Romans either to take back the

Tarquins, or to restore them their estates; and he sup-
ported the demand by a formidable army which
marched towards Rome, and was joined by the exiles,

and by the Latins, under Mamilius, the son-in-law of
Tarquin. The Romans were soon driven from the

fort Janiculum, but they made a bold stand at the

bridge which separates the fort from the city. Vic-
tory, however, declared for the Hetrurians ; but
Horatius Codes, the Consul's nephew, with Sp. Lar-
tlus and T. Herminius, who had commanded the right
wing, posted themselves at the entrance of the bridge,

and maintained it for a long time. The defensive
arms of Lartius and Herminius having been broken,
they retired across the bridge, and Horatius having
desired them to have the bridge cut down at the other
end, he sustained, single handed, the whole force of
the enemy. Being at last wounded in the thigh, and
perceiving that the bridge was nearly broken down,
he leapt into the river, and Bwam across it amid a
shower of darts.

The dangerous position in which Rome was now
placed, excited a young patrician, Mutius Cordius, to
attempt the assassination of Porsena. In the disguise
of a peasant he penetrated the king's tent; but mis-
taking the richly dressed secretary for the king, he in-

stantly slew him. When seized and brought before
Porsena, he expressed in his countenance the disap-
pointment which he felt, and he thrust his right hand
into a pan of burning coals which stood by. Porsena,
admiring his courage, granted him his life and liberty,

and even returned the dagger which had been aimed
against himself. Mutius, however, deceived the Tus-
can king, by the declaration that 500 young Romans

had sworn to take away Porsena's life; and hence he
was induced to enter into an amicable arrangement
Willi the Romans. This wise resolution was confirmed
by an act of treachery on the part of the Tarquinian
exiles, which had placed his own life in imminent dan-
ger. He ordered them to leave his camp, concluded a
peace with Rome and left behind him all the corn and
provisions which he had accumulated.
Although the generosity and wisdom of Porsena

had thus relieved Rome from the greatest danger that
had ever threatened her, yet the persevering ambition
of the Tarcjuins soon succeeded in besetting her with
new difficullies. A conspiracy of the slaves to burn
the city was no sooner discovered and put down, than
a more general one, embracing the lower classes of

the citizens was comjilelely organized. Sulpilius, one
of the consuls, having been put in possession of all

their plans, contrived by the help of the two informers
to have the conspirators assembled in the forum,
which he invested witli a body of chosen troops. The
people were convened by curiis, and made acquainted
with the conspiracy. The conspirators were unable

to make any defence when they were called upon, and
sentence of death decreed by the Senate, was ap-

proved of by the people. When these steps were
taken, the people were ordered to retire, and the con-

spirators were put to the sword. The two informers

were highly rewarded, and the deliverance of the city

was marked by festivities, expiations, and public

games. The general joy, however, was disturbed by
the death of Manlius Tullius, the consul, who fell

from his chariot when the people were conducting
him from the Circus to his own house.

The reduction of the city of Fidenje by the Romans,
incited the Latins to make a vigorous attempt against

Rome. A spirit of mutiny, however, arose among
the nobles and the lower classes. They loudly de-

manded a remission of their debts; and though various

expedients were proposed to quiet this turbulent dis-

position, yet it was found necessary to place the com-
monwealth under a dictator, with absolute power.
When the popular concurrence was obtained to this

measure, Titus Lartius, one of the consuls, was elect-

ed to the high office. Lartius chose Sp. Cassius gene-

ral of the horse, which gave him the second station

in the republic; and from the pomp and stale in which
the dictator always appeared, the seditious were over-

awed, and tlie Romans again united against their

common enemies. Lartius raised four armies, and
having succeeded by his skill and his moderation in

restoring the republic to its former tranquillity, he re-

signed the dictatorship.

A new war having been excited by the Tarquins,

Posthumius was appointed dictator. With an army
of 40,000 foot and 3000 horse, commanded by himself,

by Virginius, and Ebutius Elva, general of the horse,

he encamped on a steep hill, near Lake Regillus, while

Virginius posted himself on another opposite, and Ebu-

tius occupied a third eminence. Lucius Tarquin at-

tacked Ebutius, but he was thrice repulsed with great

loss. Having learned from two intercepted couriers

that in a few days the Volsci and Hernici were to join

the Latin forces, Posthumius immediately gave them
battle. At the commencement of the affair Titus Tar-

quinius engaged the dictator in single combat; being

wounded in the side by Posthumius's javelin, the

Latins began to retire; but being rallied by Sextus
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Tarquinius, the field was contested -with great vio-

lence. The generals on both sides displayed great

skill and personal bravery; and when victory was

doubtful, it was agreed to decide it by single combat.

Ebutius and Mamilius were thus brought into contact,

and in a short time both of them were wounded and

fell from their horses. Marcus Valerius, who suc-

ceeded Ebutius in his command, renewed the general

engagement, but he was immediately wounded, and

his nephews, the two sons of Poplicola also fell. The
Roman left wing thus disheartened by the loss of their

leaders, began to give way; but Posthumius, with a

body of Roman knights, brought them back to the

charge, and obliged the enemy to retire in confusion.

At that critical juncture Titus Herminius rallied some
of the flying troops, and fell upon some close bat-

talions under Mamilius; he slew Mamilius with his

own hand, but he himself received a fatal wound while

he was stripping the body of his enemy.

While the battle was raging between Sextus Tar-

quinius and the Roman left, under Virginius, which
had begun to give way, it was unexpectedly supported

by the dictator. The career of Sextus being thus

checked, he threw himself in distraction in the middle

of the Roman knights, and perished bravely among
their swords. The Latin army was thus entirely

routed and destroyed, and when the Volsci and Her-

nici arrived next day, they found it more prudent to

retire than to try their strength with a victorious

though exhausted army.

The Latins yielded entire submission to the Roman
power, and having agreed to abandon the Roman
exiles, Tarquin retired to Aristodemus, king of Cumae,
where he died in the 90th year of his age, and the 14th

of his exile.

No sooner were the Romans delivered from their

foreign enemies, than they began to oppress each other

at home. The Patricians and the Plebeians cherished

opposing interests; and in the midst of the disturb-

ances which were thus excited, the Volsci, Hernici,

and Sabines advanced to the gates of the city. P.

Servilius succeeded in raising a small army, with

which he defeated the enemy in a pitched battle, and

took and plundered their capital. He then marched
against the armies who had entered Latium. and com-
pelled them to retire into their own territories.

Notwithstanding these successes Rome was again

agitated with fresh dissensions. The Sabines invaded

the republic and were beaten; but the army revolted

and retired precipitately to a hill, afterwards called

Mons Sacer, about three miles from Rome, where
they continued till the Senate agreed to institute

tribunes of the people, whose persons were to be

sacred, and who were to have the power of preventing

any law from being passed which was prejudicial to

the people.

The people being thus reconciled to the Senate by
the predominance thus given to their own order, made
no opposition to the levies which were required

against the Volsci. The Consul Coreinius,-aftcr de-

feating them in battle, and taking Longula and Po-

lusia, marched against Corioli,a city strongly fortified.

The scaling party being repulsed at the first attempt,

were rallied by Caius Marcius, who led them back to

the walls, and made himself master of the city. He
afterwards marched against the Antiates, who had

come to relieve the city, and defeated them after dis-

playing the greatest bravery.

The Consul Cominius assembled the army next
morning, pronounced a panegyric upon Marcius, put
a crown upon his head, and bestowed upon him the
surname of Coriolamts. The army returned to Rome,
and the arts of peace flourished for awhile.

The neglect of agriculture, which had arisen from
the revolt of the army, occasioned a severe and de-
structive famine; and it was only by the breaking out
of a dreadful pestilence among the Volsci that Rome
was protected from their incursions. The distresses

and hunger of the lower orders excited disturbances in

Rome, which the tribunes of the people made it their

business to exasperate. The most violent and inde-

cent contentions took place; and when a large supply
of corn arrived from Gelon, King of Sicily, Corio-
lanus insisted that it should not be distributed till the
grievances of the senate were redressed.

The resentment which this proposal excited, en-

couraged the tribunes of the people to devise charges
against that intrepid warrior. They charged him with
aspiring to the sovereignty, and accused him of having
embezzled the plunder of Actium. Summoned to
stand trial before the people, this great general, who
had saved his country, appeared unconcerned before

the august tribunal. Neither his sorrow nor his elo-

quence could save him. He was condemned to per-

petual exile; and having returned home to take leave

of his wife, his children, and his mother Veturia, he
took refuge with Tullus Atticus, a powerful Volscian.

The Volscians soon found reason for availing them-
selves of the injury done to Coriolanus, and war having
been formally proclaimed, the Volscians laid waste the

Roman territory, with a powerful army, commanded
by Coriolanus and Tullus. The most unexampled suc-

cess followed all their operations, and the city itself

was speedily invested by their triumphant arms.
When the Romans saw no hope but in submission,
they sent embassy after embassy to avert the fate

which awaited them; but when all these attempts
proved fruitless,—when the pontiffs, the priests, and
the virgins returned from the inflexible Coriolanus,

despair seized upon all ranks, and hurried the old and
young to the shelter of the altars. The last resource,

however, was suggested. A deputation of Roman
matrons, attended by Veturia, and Volumnia, the

mother, and the wife of Coriolanus, and by his own
children, set off to the hostile camp, to make a last

intercession for their country. When he saw from
afar the approach of the mournful train, Coriolanus

assembled his officers to witness the resolution which
he had summoned up for the interview; but when he

learned that his wife and mother were amongst the

supplicants, the sternness of the warrior could not re-

sist the claims of natural affection. The eloquence

with which they pleaded for their country was irre-

sistible, and raising his mother from her feet, he ex-

claimed, "Thou hast saved Rome, but lost your son."

The besieging army was withdrawn; but the lenity

which was thus shown to the Romans was avenged by

the Volsci, who slew Coriolanus during an insurrec-

tion of the people which followed their return from
Rome.
The attempt of the Roman people to pass the agra-

rian law, by which the lands of the commonwealth
were to be equally divided among the inhabitants.
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created party dissensions between the Senate and the

people. Under these circumstances the consuls had

recourse to the influence of a dictator. Quintus Cin-

cinnatus was chosen for that high office; and the sena-

torial deputies found him in the attire of a husband-

man tilling the ground with his plough. By wisdom,
moderation, and justice, Cincinnatus succeeded in

softening the animosities of the contending factions.

He ordered the tribunes to postpone the consideration

of the agrarian law, and when he gave tranquillity to

his divided country, he retired again to enjoy the se-

clusion of a rural life.

The tranquillity of Rome was again disturbed by an

incursion of the Equi and Volsci. The Consul Minu-
cius was sent to oppose them; but he unskilfully per-

mitted his army to be driven into a defile between two
mountains, from which there was no escape but

through the ranks of the enemy. Some kniglus who
had contrived to find their way through the enemy's

camp, brought the news of their disaster to Rome. In

this alarming crisis all eyes again were directed to

Cincinnatus, whom it was resolved to make dictator.

Taken a second time from the labours of rural indus-

try, he hastened to provide for the pressing exigency

of the Roman army. He chose a poor man, Tarqui-

tius, to be master of the horse. He assembled before

sunset all who could bear arms, and providing them
with corn, and with five days provisions, he marched
all that night, and arrived at day break before the

camp of the Volsci. He intimated, by the loud shouts

of his army, that succour was at hand, and immedi-
ately threw up entrenchments to prevent the escape of

the Equi, who were thus enclosed between two ene-

mies. A furious combat ensued. The Equi, assailed

on both sides, offered Cincinnatus his own terms. The
generals and captains were made prisoners of war.
The enemy's camp was given up to plunder; and after

Rome was thus saved from imminent danger, Cincin-

natus resigned his dictatorship, which he had held for

a fortnight, and retired to the tranquillity of a country
life. The agrarian law again agitated the contending
factions. Licinius Dentatus, a plebeian veteran of
extraordinary bravery, who had fought in 120 battles,

and gained all kinds of military honours, pleaded the
cause of the people, by the eloquence of his scars.

The measure, however, was violently opposed by
several young patricians, who broke the balloting urns,

and dispersed the multitude that threatened to oppose
them. The tribunes joined the offending parties, but
declined to press the obnoxious measure.

Both the Senate and the people were tired with the
endless discussions which had taken place between
them; and all parties concurred in the opinion, that
these evils might be greatly removed by the enact-
ment of wholesome laws. Three ambassadors, Posthu-
mius, Sulpicius, and Manlius, were accordingly sent
to collect the legislative wisdom oi" Greece; and after

a year's absence, during which time Rome was depo-
pulated with the plague, they returned with a body
of laws which, when digested into ten tables, and two
additional ones added, formed the celebrated code of
the Laws of the Twelve Tables, of which some frag-
ments still exist.

In order to digest these new laws, and to carry them
into effect, ten of the principal senators were chosen,
•whose power should be annual, and equal to that of
kings and consuls, without any appeal. Thus clothed
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in absolute power, the decemvirs discharged their

duties with zeal and industry; but at the expiration of

their year of authority, they were permitted by the

Senate to continue in office, on the ground that laws
were yet necessary to complete the code.
When this pretence could no longer be urged, the

decemvirs openly resolved to continue in power. The
popular discontents which were thus excited, called

forth fresh acts of tyranny on the part of the decem-
virs. The very property of the people was seized,

and a system of slavery and proscription was thus or-

ganized into law.

Amid these intestine divisions the Equi and Volsci
advanced within ten miles of Rome. The leading
members of the decemvirate took the command of the

army; but in order to punish their generals, the Ro-
man soldiers shamefully abandoned their camp on the

approach of the enemy. When the news of this de-
feat icu.i^hcil Runic, the blame was thrown upon the
generals; some cried out for a dictator, and the veter-

an Dentatus spoke with openness and freedom of the
commanders. Enraged at this treatment, Appius,
the principal leader marked out Dentatus for destruc-
tion, and under the pretence of doing him honour, he
was sent from Rome with supplies for the army. The
aged hero was received most respectfully at the camp.
Having found fault with the situation of it, he was
put at the head of 150 men, to discover a more com-
modious place. The soldiers who attended him were
ordered to assassinate him. They conducted him
into the hollow of a mountain and attacked him from
behind. The brave veteran saw the design of his

enemies; he placed his back against a rock, and killed

fifteen of his assailants, and wounded thirty. He kept
off their javelins with his shield, but he at last sunk
beneath the stones which they hurled down upon him
from above. The decemvirs decreed him a public
funeral with military honours, but their pretended
sorrow only added to the detestation in which they
were so justly held.

An event of a still more horrible nature opened the

eyes of the Romans to a deep sense of the oppression
under which they groaned. Appius conceived an in-

controllable passion for Virginia, the daughter of Vir-
ginius, a centurion. This lady, who was only fifteen

years of age, possessed the most exquisite beauty, and
was betrothed to Julius, formerly a tribune of the

people. Appius would have himself married Virgi-
nia, had the new laws permitted the Patricians to in-

termarry with the Plebeians; but finding that impos-
sible, he adopted the most flagitious measures for gain-

ing possession of her person. He bribed one Claudius
to maintain that Virginia was his slave, and to refer

the question to the decision of his own tribunal. The
cause accordingly came on ; the miscreant Claudius
maintained that she was born of a female slave in his

own house, and that that slave sold her to the wife of

Virginius when she was born; and he offered to pro-

duce witnesses to these facts. Appius decided that

Virginia should be kept by Claudius till Virginius's

arrival; but the clamours of the multitude became so

violent that Claudius fled from their fury, and Appius
was obliged to suspend his judgment. The following

day was fixed for the trial. Appius wrote to the Ge-
neral to confine Virginius, who was with the army,
about eleven miles from Rome; but these letters were
intercepted by the friends of the centurion, who made
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him acquainted with the plot which had been laid

against his own liberty, as well as the honour of his

only daughter. Indignant and bent on revenge, the

centurion obtained leave to go to Rome, and appeared
next day at the tribunal of Appius, conducting his only
daughter, clad in the deepest mourning. When Clau-
dius had repeated his story, Virginius declared that

his wife had many children, that hundreds had seen
her pregnantj and that Virginia had been nursed by
her. The people saw at once the justice of his cause,

but the brutal consul did not hesitate to adjudge her
to Claudius, and to order the lictors to carry her
away. Virginius apparently acquiescing in the sen-

tence, wished permission to take a farewell of his

child; and while he was supporting his distracted

daughter in his arms, he seized a knife, and buried

it in her breast. Brandishing in his hand the bloody
weapon, he exclaimed, " By this blood, Appius, I

devote thy head to the infernal gods," and running

wildly through the city, he roused the.people to arms,

and hastening to the camp, he spread the same flame

through the army, who instantly left their generals,

and again took their stations on Mount Aventine.

The army which opposed the Sabines, joined them in

large parties, and all the attempts of Appius to quell

the general insurrection were utterly fruitless. The
Senate yielded to the wishes of the army. The de-

cemvirs were abolished. Appius died by his own
hands in prison. Oppius, one of his colleagues,

shared the same fate, and the other decemvirs fled

from the country.

The demands of the popular party now became
more clamorous, and the Senate was obliged to pass

a law which permitted the Plebeians to intermarry
with the Patricians. Still, however, they were not

satisfied, and had recourse to their former plan of re-

fusing to enlist upon the approach of an enemy. In

order to remedy this evil, it was agreed to appoint

military tribunes, who should have the power of con-

suls ; but this measure, though carried into effect,

was neither useful nor popular; and consuls were
again appointed, who were to be assisted by censors,

chosen every fifth year. The first two censors were
Papirius and Sempronius; and the office was filled for

100 years by Patricians.

The tranquillity which followed these changes,

though enlivened by the triumph gained by the Consul
Geganius, over the Volsci, was disturbed by a famine
which occasioned new discontents. In this conjunc-

ture, Spurius Mcelius, an opulent merchant, bought
Bp all the corn in Tuscany, and distributing it among
the poor, he acquired a sort of influence which prompt-
ed him to aim at the sovereignty of Rome. The plot

which he had for this purpose organized was detected

by Minucius. The election of a dictator was again
resorted to, and Cincinnatus, at the age of SO, was
again summoned to the deliverance of his country.

Mselius was commanded to appear before him, but
having refused to obey, Attila, master of the horse,

killed him on the spot. Cincinnatus comm.ended the

heroism of Attila, and ordered the house of Maelius

to be demolished, and his goods divided among the

poor.

The insolence of the \'^eiente3 induced the Romans
to resolve upon the destruction of their capital. This
resolution, however, was more easily made than exe-

cuted. The Roman army which invested Veii, con-

tinued their operations with various success for ten
years. The loss which they sustained had become
very alarming to the state, and a law was on that ac-
count made, that the bachelors should marry the
widows of the soldiers who were slain. Vigorous
measures, however, now became necessary, and Furi-
us Camillus was chosen dictator, for the purpose of
putting an end to the war. Already distinguished as
a military tribune and as a consul, he had acc|uired
the confidence of the people. Unable to take Veii by-

force of arms, he contrived by arduous labour to carry
a mine beneath the citadel. When the operations
were nearly finished, he wrote to the Senate, request-

ing that all who wished to partake in the plunder of
Veii should repair to the army; and having directed
his men how to get through the breach, his legions

entered without opposition, to the utter consternation
of the besieged, who were unable to make any effectual

resistance. The fortunate issue of this siege, while
it rewarded the victors, gained a splendid triumph
for the general who achieved it.

The same good fortune attended the arms of Camil-
lus, in an expedition against the Falisci. When the
capital Falerii was vigorously resisting the Roman
arms, a schoolmaster contrived to decoy the children
whom he taught to the Roman camp, for the purpose
of putting them into the hands of Camillus. Horrified
with this act of treachery, Camillus ordered the mis-
creant to be stripped, to have his hands tied behind
his back, and to be whipped into the town by his own
scholars. Struck by the generosity of this action, the

magistrates of Falerii submitted to the Senate; and
the city was received into an alliance with the con-
querors.

Notwithstanding these signal triumphs, Camillus
speedily felt the ingratitude of his countrymen. Petty

cliarges were constantly brought against him, and,
resolving to avoid the ignominy of a trial, he embraced
his wife and children, quitted Rome; and as he was
about to leave its gates, he turned his face to the

capitol, and with uplifted hands he prayed to the gods,
that his country might one day be sensible of their

injustice and ingratitude.

The destinies of Rome soon icquired to be guided
by the spirit of Camillus. An army of Gauls under
Brennus, had been for some years occupying the

country from Ravenna to Picinum, and were slowly

advancing to the Roman territories. At the insti-

gation of Arunx, a wealthy Clusian, who had been ill

used by the magistrates, Brennus laid siege to Clusi-

um. The Romans sent three young patricians of the

Fabian family to offer their mediation between the

Gauls and the Clusini; but they accompanied this

offer with the taunting request, to know the pretences

which a remote nation could have upon Hetruria.

Brennus replied, that every thing was the property of

the brave; that his right lay in his sword; and that the

Romans themselves had in all their conquests acknow-
ledged no other right than that which the strong ex-

ercises over the defenceless.

The Fabii smothered the feelings which that answer

excited, and obtained leave to enter Clusium, to con-

fer with the magistrates. Forgetting the character

with which they were invested, Q. Fabitis headed a

sally against the besiegers, and slew with his own
hand one of the chief officers of the Gauls. Incensed

at this act of treachery, Brennus raised the siege, and
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marched deliberately to Rome at the head of 70,000

men. A herald who preceded him, demanded that

the Fabii should be delivered up to him; but the

senate having referred the question to the people, the

requestwas not only refused, but at the next election

the Fabii were chosen the first three of the military

tribunes.

After this expression of popular opinion, Brennus

proceeded on his march. An army of 40,000 men,

commanded by the six military tribunes, marched out

against him, and the hostile armies met near the river

Allia, about sixty furlongs from Rome. The flower of

the Roman army, aniountin.;^ to 24,000 men, was post-

ed between the river and the neighbouring fields, while

the remainder occupied the hills. Brennus attacked

the latter, and having soon thrown them into disorder,

the forces on the plains were panic struck, and fled

without drawing their swords. Most of the Roman
soldiers fled to Veii, others were drowned in the Tiber,

many fell beneath the avenging sword of Brennus; and
a few who fled to Rome, filled the capital with terror

and consternation. Brennus marched towards Rome,
and encamped on the Arnio. The Romans, abandon-
ing the city, retired into the capitol, with all that

could bear arms; while the old men, women, and
children, sought for refuge in the neighbouring towns.

The vestals carried off the sacred utensils to Ccere, in

Heti-uria, where they performed their sacred riles,

which were hence called Ceremonies. About eighty
of the most illustrious and venerable old men in

Rome resolved to await their destiny in the city,

and, clothed in their pontifical, consular, and tri-

umphal robes, they seated themselves in their usual
chairs in the forum.

After many needless precautions, Brennus entered
Rome four days after the battle of Allia. Advancing
into the forum with his troops, he saw with amaze-
ment the band of old men who had devoted themselves
to death. The troops at first kept aloof from the sa-

cred group; but a soldier, more adventurous than the
rest, having from curiosity touched the beard of M.
Papirius, the old Roman struck him with his ivory
stafi", when the soldier instantly slew him; and the
Gauls following his example, slaughtered without
mercy this little band of devoted patriots. The city
was now delivered up to pillage; the inhabitants were
put to the sword without distinction; and Brennus
having been repulsed in an aiicmpt upon the capitol,

he burnt the city, demolished the temples and public
buildings, and razed the walls to the very earth.

Brennus now converted the siege of the capitol into

a blockade, hut, from the scarcity of provisions, he
was compelled to raise contributions in the neighbour-
ing cities. When one of these foraging parties ap-
peared before Ardea, Camillus, who had spent two
years as a private individual in that city, encouraged
the Ardeatcs to arm their youth in the defence of their
city. This unexpected resistance brought the army
of the Gauls before Ardea; but, despising the
Ardeates, they devoted themselves to drunkenness, and
no longer preserved any order or discipline in their
camp. At the head of a chosen band Camillus sur-
prised the camp in a dark night, and when Uie troops
were drowned in wine he made a dreadful slaughter
among them, while those who escaped were massacred
without mercy by the peasants. This unlooked-for
success revived the drooping spiri.Xs of the Romans.

The wreck of the army defeated at Allia rallied round
his standard; but though he was urged to take the
command of them, he refused till he received a regu-
lar appointment from the people.

In this emergency Pontius Cominius, a bold but am-
bitious plebeian, threw himself into the Tiber early in
the night, and suffering himself to be floated down
with the stream, landed at the foot of the capitol, at a
steep place where no sentinels were placed. Mounting
its precipitous sides, he informed the besieged of the
success of Camillus; and the senate being assembled,
and the Curix> called together, the condemnation of
Carnillus was abrogated, and he was unanimously ap-
pointed dictator. Cominius soon returned with the
joyful tidings, and in a short time Camillus found him-
self at the head of 40,000 men.

In walking round the base of the capitol, some of
Brennus's soldiers observed the print of Cominius's
feet and hands on the side of the hill, and having com-
municated the intelligence to their leader, he resolved,

to enter the capitol by the same path. He according-
ly selected a determined band of mountaineers, who
climbed the rock, and entered the citadel without
alarming cither the sentinels or the dogs. A flock of
geese, however, was frightened at their approach, and
running up and down cackling and flapping their

wings, they awakened Manlius, who mounted tlie i-am-

parts, slew one of the assailants, and precipitated an-
other from the top of the rock. The Romans in the
mean time assembled in numbers, and speedily dis-

persed the Gauls, the greater number of whom threw
themselves over the rock, in order to escape the
swords of the enemy.
Next morning the tribune Sulpitius assembled the

troops. They rewarded Manlius for his courage; ex-
ecuted the captain of the guard for his negligence;
and resolved that a flock of geese should ever after-

wards be kept in Rome at the pulilic expense.
While Brennus continued the siege of the capitol. he

was himself hemmed in by the activity of Camillus.
Famine added itself to the other calamities both of the
Gauls and the Romans; and a plague broke out in the
camp of Brennus, which was pitched among the ruins

of the city, and the bodies of the unburied Romans.
The brave defenders of the capitol were ignorant

both of the distresses of their enemies, and of the ac-

tive exertions of their friends. Famine had reduced
them to the last extremity of distress, and seeing no
prospect of deliverance, Sulpitius was compelled to

negotiate with the Gauls. On the condition that the
Roman territory should be evacuated, Sulpitius agreed
to pay 1000 pounds weight of gold (£43,000); but
after the gold was brought, the Gauls weighed it with
false weights; and when Sulpitius complained of the
deception, Brennus threw his sword and belt into the
scale, and exclaimed Vre vicli'i.

While the broken spirit of the Romans was thus
insulted amid the ruins of their city and of their for-

tunes, Camillus appeared at the gates with his army.
With a chosen band he hastened to the conference,
and learning on his way the insolence of Brennus, he
exclaimed as he approached, " Carry back the gold
into the capitol, and you Gauls retire with your
weights and scales. Rome must be ransomed by steel

and not by gold." Brennus replied that the treaty

was ratified by mutual oaths; but Camillus, as invest-

ed with the supreme power, declared the contract to
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be void. Breniius flew into a rage, and both parties

having drawn their swords, the Gauls after some loss

retired into their camp, which they abandoned in the

night, and, after a march of eight miles encamped on
the Gabinian way. Camillus pursued them at break
of day, defeated them after a faint resistance, and put
great numbers to the sword. Besides those which
were slain in the action and in the retreat, numbers
were killed by the peasants, and not a Gaul survived
to carry home to his country the tidings of this me-
morable action. Loaded with the spoils of the bar-

barians, Camillus returned triumphant to the city,

and was honoured as the father of his country, and
the second founder of Rome.
The almost total destruction of the city induced

many of the tribunes to propose to abandon it, and re-

move the seat of government to Veii, a city strongly
fortified both by nature and art. The people were dis-

posed to enter into the measure; but Camillus, sup-
ported by the senate, urged the rebuilding of Rome
by every appeal which could be made to their in-

terests and feelings. When the question was] about
to be decided, L. Lucretius was beginning to speak,
when a centurion exclaimed in passing by, " Plant
your colours ensign, this is the best place to stay in."
Lucretius taking advantage of the words, cried out,
" A happy omen; I adore the gods who gave it." The
senate applauded his speech, and the decree for re-

building Rome was passed without opposition.

The rebuilding of the city was scarcely completed,
when the Equi, Volsci, Latins, and Hernici, entered
into a formidable combination against the Romans.
Camillus was a third time chosen dictator, and having
made Servilius his general of horse, he marshalled
the citizens of all ages, and formed three armies. One
was placed under A. Manlius, the second was sent to

the~neighbourhood of Veii; and at the head of the
third he marched to the relief of the tribunes, whom
the \'olsci and Latins had closely besieged in their
camp. Upon the arrival of Camillus, the Volsci and
Latins fortified their camp with huge trees newly cut
down. Observing that the wind blew full on the enemy's
camp, the dictator ordered a detachment to proceed
with firebrands to the windward side to set it on fire,

while with the main body he obtained possession of it,

and leaving his sou in it to guard tlie prisoners, he
made himself master of Bola, the capital of the Equi.
lie then carried his arms against the Volsci, whom
he speedily subdued.

The town of Sutrium, in alliance with the Romans,
having been invested with a powerful Hetrurian army,
Camillus set out for its relief; but the want of provi-

sions forced them to surrender before his arrival. The
inhabitants, deprived of every thing, had set out in

quest of new habitations, and fortunately fell in with
Camillus's army. The dictator encouraged them to

return; and arriving at Saturium when the Hetrurians
were engrossed with the plunder of the city, he put
them to the sword, and restored the city to its rightful

owners. After tiiese brilliant exploits, Carnillus en-

tered Rome in triumph, and resigned the dictator-

ship.

During the subsequent administration of the six
military tribunes, new works were added to the part
of the Capitol which had been scaled by the Gauls; the
territory of the Equi was laid waste; and the two

cities of Cortuosa and Contenebra were taken froni
the Hetrurians, and demolished.
The approach of a new war induced the people to

elect Camillus one of the military tribunes. The rest
of his colleagues agreed to give him the sole direction
of affairs in time of war; so that without the name he
possessed the powers of a dictator. His first enter-
prise was against the combined armies of the Antiates,
the Latins, and the Hernici; but his troops showing
an unwillingness to engage an enemy so superior in
numbers, Camillus mounted his horse, encouraged all

the ranks of his army, and dismounting and seizing
thenearest standard-bearer by the hand, he called upon
the soldiers to advance. He was immediately followed
by his troops with a great shout, and having thrown a
standard among the enemy's battalions, the soldiers
struggled to regain it, and speedily broke the ranks
which opposed them. The Antiates were completely
routed. The Latins and Hernici returned home, and
the Volsci retreated into Satricum. Camillus invest-
ed this city, and, having taken it by assault, he forced
the Volsci to surrender at discretion.

Camillus was now called upon to succour the allied

cities of Nepet and Sutrium against the Hetrurian
power. Sutrium had nearly yielded to the besiegers
when Camillus arrived. Dividing his army into two
bodies, he ordered Valerius to march round the walls
as if he meant to scale them, while he himself should
charge the Hetrurians in the rear, and shut them up
between the besieged and his own forces. The He-
trurians, seeing these plans, sought for safety in a dis-

orderly flight, and left great numbers on the field who
had fallen by the swords of the Romans. The city

of Nepet, which had surrendered to the enemy, was
also taken by assault, and the Hetrurians put to the

sword.
The splendid successes of Camillus eclipsed the mi-

litary glory of all his contemporaries. Marius Man-
lius who had saved Rome by his bravery in the capi-

tol, began to envy the fame of Camillus, and to aban-

don himself to those ambitious views which the

circumstances of the times had induced him to subdue.

His bravery had made him respected by all ranks, but

it was through the affections and support of the people

that he looked for the fulfilment of his plans. Pro-

fuse in the distribution of his money he soon acquired

popularity among the needy, and availing himself of

every opportunity of dcfentling: the rights of the peo-
ple, and of calumniating the conduct of the patricians,

he acquired great influence over the Roman populace-
The military tribunes did not fail to see through the

schemes of Manlius. It was now obvious to all that

he aspired to the sovereignty of Rome, and being ac-

cused of his crime, he was found guilty, and thrown
headlong from the capitol.

Having now subdued the nations which had so often

threataned to destroy them, the Romans during the

consulship of Valerius Corvus and Cornelius, turned

their arms against the Samnites, a nation which inha-

bited a part of southern Italy which now belongs to

the Neapolitan territory. Valerius Corvus was sent to

relieve Capua, the principal town of Campania, while

Cornelius led the Roman army to Samnicum. The
Samnites, though the bravest of the enemies of Rome,
were compelled to fly after many well-fought battles.

Valerius was less successful than his colleague. Hav-
ing inconsiderateJj led his troops into a defile, he was



RO]MAN EMPIRE. 397

savetl by the tribune Decius, who posted himself on a

hill which commanded the enemy. This skilful ma-

noeuvre placed the Samnites between two enemies, and

they were defeated with the loss of more than 30,000

men.
During the consulship of Manlius, a war broke out

between the Romans and the Latins. The similarity

between the arms and the language of the two people,

rendered it necessary to prevent any confusion in the

time of action. Orders were therefore issued by Man-

lius, that death should be inflicted on any soldier who
should leave his ranks. When the armies were drawn

out for battle, Melius, the commander of the Latin

cavalry, advanced from the lines, and challenged to

single combat any of the Roman knights. Indignant

at the insult thus offered to his country, the consul's

son, Titus Manlius, forgetting the stern order of the

general, accepted the challenge and slew his adver-

sary. Manlius sternly ordered his son to be beheaded,

but his body, adorned with the spoils of Melius, was
buried by the soldiers >vith military honours. The
battle now began between the two armies, Manlius com-
manded the right, and Decius the left of the Romans.
The augurs had foretold that if any part of the Roman
army should be in distress, the commander of it should
devote himself for his country. Accordingly when
the Roman left began to give way, Decius determined
to sacrifice himself to the gods. After some idle

ceremonies, he mounted his horse and carrying con-

sternation and death wherever he appeared, he at last

fell covered with glory. The Romans were inspirited

while the Latins were disheartened by this act of

magnanimous devotion. The ranks of the Latins
began to give way, a total rout ensued; and the Ro-
mans pressing the victory with ardour, made such a
carnage among the Latins that scarcely a fourth of

the army survived the defeat. The vanquished Latins
sued for peace, and some time afterwards entirely

submitted themselves to the Roman sway.
The Samnites having been refused a peace from the

Roman senate, Pontius their general resolved to obtain
it by a stratagem. Occupying the defile of Claudium
and defending all its outlets, he dressed ten of his sol-

diers as shepherds, who were instructed to tJirow

themselves in the way of the Romans. The consul
himself fell in with the shepherds, and having learned
from them that Pontius's army had gone to besiege
Luceria a town of Apulia, he marched straight through
the defiles, and never suspected the stratagem till he
found himself enclosed in the middle of the Samnite
army. Stripping them of every thing but their gar-
ments, Pontius made them pass through the yoke,
and stipulated that they should evacuate the territory
of the Samnites. The Romans were deeply afflicted

with this disgraceful treaty, but they soon found cause
to break it. Under the dictatorships and consulates of
Papirius Cursor,the Romans gained repeated triumphs
over the Samnites, and by the exertions of Fabius
Maximus and Decius, they were finally subjugated.
Alarmed at the increase of the Roman power, the

Tarentines resolved to oppose them; but being de-
voted more to the pursuits of indolence and pleasure
than to those of war, they invited Pyrrhus king of
Epirus to lead their armies to battle. When the Ro-
man general Emilius heard of this invitation, he car-

' ried on the war with greater viguur, and soon drove
the Tarentine army within the walls of their capital.

The Tarentine ambassadors succeeded in making a

treaty with Pyrrhus, who immediately despatched his

skilful general Cyneas with 3000 men to take posses-

sion of Tarentum. When he had, after much diffi-

culty, got the command of the citadel, he solicited

Pyrrhus to hasten into Italy. Emilius now resolved

to go into winter quarters in Apulia, but his road lying

through defiles flanked by lofty hills on the one side

and by the sea on the other, he was unexpectedly at-

tacked by the Tarentines and Epirots, who had posted
archers and slingers on the hills, and armed several

barks with ballistae. Emilius, however, placed his

Tarentine prisoners between him and the enemy, and
thus made his way through the defiles without any

farther molestation. In the following year Emilius

was made proconsul.

Pyrrhus had no sooner arrived in Tarentum than he

found the inhabitants engrossed with licentiousness

and gaiety. They had expected that the Epirots alone

were to brave the dangers of the war; but Pyrrhus
resolved to reform them and to put an end to the di-

visions which were fomented by their idleness and

vices. He prohibited their feasts, their masquerades,

and their plays. He put down the harangues and de-

bates of their demagogues; and, selecting the strongest

of the youth he inured them to military exercises and

the use of arms. The Tarentines could not brook

such a system of severe and rigorous discipline; they

complained loudly of their new ally, and even at-

tempted to quit their country, but Pyrrhus made it a

capital crime to abandon their territory, and increased

the severity of his measures in proportion as they en-

deavoured to resist or evade them.

While Pyrrhus was thus disciplining the Taren-

tines, P. Valerius Laevinus the Roman consul entered

Lucania and ravaged the country. Though Pyrrhus

had not yet collected his contingents from the allies of

the Tarentines, he yet ventured into the field, and ad-

vanced to the Roman camp on the banks of the Siris.

Upon reconnoitring the camp from the opposite bank,

and observing the entrenchments, and the good order

which characterized the whole, he renounced his plan

of attacking them, and waited in his own entrench-

ments for the reinforcements which he expected.

The Roman consul, however, was desirous of bring-

ing Pyrrhus to a general engagement before the arrival

of the confederate troops. He accordingly addressed

his army, and drawing up his infantry on the banks
of the Siris, the cavalry were ordered to make a great

detour in order to cross some unprotected part of the

river. Having succeeded in passing the Siris, the

cavalry attacked the troops which Pyrrhus had drawn
up in front of the Roman infantry, and thus gave time

to the latter to cross the river by bridges which had
been prepared for them. In the mean time, Pyrrhus
advanced with his army, in the hopes of destroying

the Romans during the hurry and disorder of forming
on the banks of the river; but the Roman cavalry kept

the Epirots in check till the infantry were formed. At
this early period of the action, Pyrrhus astonished the

Romans by his bravery and skill. He had a horse

killed under him at the first onset, and as a report had
gone abroad that he was slain, he rode through all hie

ranks before he began the general attack. The rich-

ness of his equipments having marked him out to the

enemy, he exchanged his dress and his helmet with his

favourite Megacles, and thus masked he attacked the
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Romans with a vigour to which they had not been ac-

customed. The Romans bore the onset with undaunted
firmness. The Epirols and the Romans gave way by
turns, and by turns were rallied, and their leader Me--
gacles, in the royal garb, was pursued by Dexter a
Roman knight, who slew him and carried his dress
and armour to the consul. When these were shown
to the Epirots, they began to give way under the be-

lief that their king had I'allen; but Pyrrhus learning
what had happened, rode bare-headed along the first

lines of his army and raised their hopes and their

courage.
LsEvinus now ordered his cavalry to advance; but

the moment this was observed by Pyrrhus, he brought
twenty elephants in front of his army, having towers
on their backs full of archers. Awed by the sight of

these animals, which they had never seen before, the

courage of the Roman cavalry began to abatej but as

they advanced nearer to them, their horses took fright

at the strange noise of the elephants, and either threw
their riders or carried them oft' at full gallop. Al-
though the cavalry were thus thrown into disorder,

and many of them slain by the darts of the archers,

yet the infantry still maintained their position till

Pyrrhus at the head of his Thessalian horse attacked

them in a furious onset, and forced them to repass the

river in disorder, and take refuge in Apulia. Although
Pyrrhus remained master of the field, yet he lost in

this engagement many of his best officers and soldiers,

and was heard to confess that another such victory

would compel him to return to Epirus.

While he was engaged in burying the dead, with
which the field of battle was covered, Pyrrhus is said

to have observed that the Romans had all fallen by
honourable wounds, and that the dead still grasped
their swords in their hands. He remarked even in

the faces of the slain a martial air and a boldness of

aspect which drew from him the celebrated exclama-
tion, "Oh that Pyrrhus had the Romans for his

soldiers, or the Romans Pyrrhus for their leader—to-

gether we should subdue the whole world."
After repairing the disasters of this bloody engage-

ment, Pyrrhus followed the Romans into the territories

of their allies, and after advancing even into the neigh-

bourhood of Rome, he made liimself master of the

greater part of Campania. Here he was joined by the

Samnites, the Lucanians, and the Messapians, and
with these reinforcements he laid siege to Capua.
Lsevinus, however, forced him to raise th:: siege, but

Pyrrhus turning all on a sudden towards Rome by the

Latin way, surprised Fregella:, and passing through
the territory of the Hernici, he arrived at Pra:neste.

Here he is said to have obtained a sight of Rome from
the top of a hill, and even to have driven a cloud of

dust into the city. Titus Coruncanius the other con-

sul, having returned from the reduction of Hetruria
with his victorious army, compelled Pyrrhus to raise

the siege of Pra;neste,and to retrace his steps into Cam-
pania. Here he found Lajvinus with a more powerful

army than the one he had defeated. The Roman con-

sul endeavoured to bring him to a battle, but l^yrrhus

declined it, and terminated the campaign by retiring

to Tarentum.
The knowledge which Pyrrhus had acquired of

Roman valour, pointed out to him the prudence of

seeking an honourable peace. He learned, therefore,

with joy that three ambassadors had been sent to him

from Rome; but he was mortified to find that their
only object was to redeem 1800 prisoners whom he
had taken. After consulting his council, Pyrrhus re-
leased 200 of the prisoners without ransom, and per-
mitted the rest to return to Rome on their parole, to
celebrate the saturnalia in the midst of their families.
Having thus created a friendly disposition in his fa-

vour, he despatched his faithful general Cvncas to
Rome to conclude a peace. The conditions, however,
which he proposed, though by no means unfavourable
to Rome, were nevertheless violently opposed by Ap-
pius Claudius, an old and blind orator, who prevailed
upon the conscript fathers to reject all offers of peace
till Pyrrhus had quitted Italy.

Pyrrhus had now no other course than to prepare
for a new campaign. The Roman army under the
consuls, P. Sulpicius Saverrio and P. Decius Mus,
marched into Apulia, and having found Pyrrhus en-
camped near Asculum, they fortified a position at the
foot of the Appennines, separated fron^ the enemy by
a broad river which flowed through the plain. The
Romans crossed the river, and drew up in order of
battle on the plain; their centre, consisting of four le-

gions, who were to engage the phalanx of the enemy,
while the Roman cavalry and the light armed auxilia-

ries were placed in the wings. Pyrrhus likewise mar-
shalled his troops with that consummate skill which
he possessed, having in the centre his phalanx, on the

right wing his Epirots and Samnites, and on his left

the Lucanians, Bruttians, and Salentines. The Ro-
mans had provided chariots armed with scythes, and
filled with soldiers carrying firebrands, to frighten the

elephants and burn their wooden towers, and they di-

rected a body of Apulians to attack Pyrrhus's camp
during the battle. The contest at last began. The
central phalanx of Pyrrhus sustained the furious attack

of the four legions; but being compelled to give way,
Pyrrhus marched round his elephants against the Ro-
man cavalry which were thus thrown into disorder.

The phalanx again returned to the charge, and drove
back the Roman legion, who left their consul Decius
among the dead. The preconcerted attack of the

Apulians, however, upon the enemy's camp turned the

fortune of the day. The king was obliged to send a

strong body to defend it, and the Epirots thinking

that their entrenchments were forced, lost their cour-

age and begun to retire. The whole army followed

their example, and though Pyrrhus strove to rally

them, and returned to the battle with a small band of

his friends and officers, yet his gallant exertions were
fruitless, and after being severely wounded, he retired

with his band of heroes, and left the Romans in pos-

session of the field. Unable to pursue the advantage
Avhich he had gained, Sulpicius recrossed the river,

and returned to his camp; but when he found that

Pyrrhus had retreated to Tarentum, he put his army
into winter quarters in Apulia.

The Roman army again took the field under the

command of the new consuls, C. Fabricius and Q.
Emilius Pappus. Advancing into the territory of Ta-
rentum, they came up with Pyrrhus, and wliile they

were waiting for a favourable opportunity of giving

him battle, his physician Nicias brought a letter to

Fabricius offering to poison his master. The consuls

were so shocked with the proposal that they wrote a

letter to Pyrrhus informing him of the traitorous

plans of those around him. Grateful for this mark



ROMAN EMPIRE. 399

of kindness, Pyrrlius immediately released the Roman
prisoners without ransom; but the consuls, unwilling

to accept of a favour, sent back to Pyrrhus an equal

number of Tarentincs and Samnites. Unable to pro-

cure an honourable peace with the Romans, and sen-

sible of his want of resources to withstand their mili-

tary prowess, Pyrrhus accepted of an invitation from

the Sicilians to assist them against the Carthaginians.

He, therefore, set out for Sicily with a fleet of 200

ships, and an army of 36,000 infantry, and 2500 ca-

valry. His success was at first brilliant, but the seve-

rity of his exactions alienated the affections of the

Sicilians. A powerful Carthaginian army speedily

recovered the cities which Pyrrhus had taken, and he

found himself unable to resist their overwhelming
force. See our article CARTiiyVGExA. His presence

in Italy being anxiously demanded by the Taren-

tincs, Pyrrhus landed in that country, having escaped

from the dangers of an attack by the Mamcrtines.

In passing through the country of the Locri, who
had put to deatb the troops he lei't liehind him,

he retaliated by every kind of severity, and supplied

his army from the plunder of the temple of Proserpine.

The vessels in which he shipped the treasures of this

temple were overtaken by a tempest, and every soul

on board perished in the waves. The treasure which
was cast on shore, he ordered to be collected and re-

placed in the temple, and he endeavoured to appease
the irritated goddess by killing those who had advised

him to commit sacrilege against her shrine.

Reinforcing his army by his Italian auxiliaries,

Pyrrhus was soon opposed to two Roman armies,

under the consuls Curias Dentatus and Cornelius Len-
tulus. Having repulsed the vanguard of Pyrrhus,
Dentatus drew up his army in the Taurasian fields,

and gave battle to the enemy. The narrowness of the

plain was unfavourable to the large army of Pyrrhus,
and though one of his wings began to give way, yet

that which he commanded drove back the Romans to

their entrenchments by the aid of the armed elephants.

Curius immediately ordered a corps of reserve to at-

tack the elephants with torches in one hand, and
swords in the other, and having put them to flight,

the elephants broke into the phalanx of the Epirots
and threw their ranks into the utmost confusion. The
Romans took 1200 prisoners, and S elephants, and the
loss of Pyrrhus has been variously stated from 20,000
to r>0,000 slain.

Finding it in vain to cope with the Romans, and
having been disappointed in his demands of assistance
from {'.reece, Pyrrhus arrived at Acroceraunium in

Epirus, after an unsuccessful war of six years in Italy.

He, however, left Milo with a strong garrison in Ta-
rentum, and in order to remind him of his duty, he is

said to have presented this general with a chain co-
vered with the skin of Nicias.

Thus deserted by their great ally, the Samnites haz-
arded a general battle with the Romans, but their army
was almost exterminated in the engagement; and Rome
thus became mistress of almost all Italy.

The reputation of the Romans had now become
widely extended. Foreign nations solicited their pa-
tronage and aid, and they were thus involved in fo-

reign wars which had nearly proved fatal to their
country.

In this way they were involved in a war with Car-
thage, which lasted twenty-three years, and of which

we have given a full account under our article Cae-
THAGE.

After the termination of the first Punic war, the

Romans reduced the Boii and the Ligurians, two na-

tions of the Ciauls who had revolted. They took the

islands of Sardinia, Corsica, and Malta; and in conse-

quence of the piratical proceedings of several Illyrian

ships, they carried their arms into Illyricum, a king-

dom bordering upon Macedon and Epirus.

Teuta, queen of Illyricum, had not only authorized

the piracies of her subjects, but had sent troops to be-

siege the island of Issa in the Adriatic, which the

Romans had taken under their protection. Lucius
and Caius Coruncanius were sent as ambassadors to

Teuta to remonstrate with her on these acts of injus-

tice; but instead of giving them any satisfaction, she

caused the ambassadors to be murdered on their re-

turn home to Rome. The Romans, who were then

threatened by the Gauls, accepted of the offer of Teuta
to deliver up the assassins, but the faithless queen for-

got her promise, and even sent her fleet to seize the

island of Issa.

To revenge these acts of cruelty and perfidy, a fleet

of 100 galleys under Fulvius the consul, with an army
of 20,000 men, under his colleague Posthumius, set

sail for Illyricum. The city and island of Corcyra
were given up to them by Demetrias the governor,

and ApoUonia, one of the keys of Illyricum, was also

put into their hands. The siibmission of the Andy-
seans, the Parthini, and the Atintancs, and the cap-

ture of the principal towns in the interior, induced
Posthumius to return to the coast, and to lay siege to

Nutria, a place of great strength, which, after much
loss, he succeeded in reducing. He captured also

forty Illyrian vessels laden with booty, and afterwards

drove the Illyrians from the siege of Issa.

Spurius Corvilius and Q. Fabius Maximus, having
succeeded to the consulship, Fulvius, in the charac-

ter of proconsul, took the command of the army in

Illyricum. Teuta retired to Rhizoii, one of her strong-

holds, but finding opposition in vain she sued for

peace. The Romans, however, refused to treat with

her; but they made peace with the young king, on the

condition of his paying an annual tribute, and surren-

dering a part of his dominions.

The progress of the Carthaginians in Spain, and
various hostile movements among the Gauls, excited

great alarm at Rome. In order to meet these extra-

ordinary emergencies, an army of 800,000 men is said

to have been raised; but the Gauls, forcing their way
through Hetruria, advanced towards Rome. Here
they had the good fortune to beat one of the Roman
armies, but encountering other two, they were totally

defeated with the loss of 50,000 men. The Romans
pursued them into Gaul, and laid waste their country;

but the breaking out of the plague compelled them to

return. A new war, however, broke out, and Insubria

and Liguria were reduced to a Roman province.

The second Punic war now commenced, and at first

threatened to overwhelm the Roman power; but sub-

sequent events, of which we have given a minute ac-

count under Cauthage, led to the destruction of Car-

thage, and the total subversion of the Carthaginian
power.
Our limits will not permit us to follow the Roman

arms in their wars in Spain and in Syria. In the con-

quest of Macedon they experienced considerable diffi-
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culties. Philip, the last, but one, of the Macedonian
kings, after quarrelling with the Romans, was obliged
to enter into an unfavourable treaty with themj but on
the accession of his son Perseus, (179, B. C.) the Ma-
cedonians renewed the war. The Romans were for
the first time called upon to resist the Macedonian
phalanx, a square body of 16,000 men, having 1000
men in front, and 16 in depth. Each soldier carried
a pike 23 feet long; the pikes of the fifth rank extend-
ed beyond the front of the phalanx, and hence the
shock of such a body of men was almost irresistible.

In their first encounter with the Macedonians, the
Romans were defeated with the loss of 2200 men.
Perseus did not avail himself of this success, and the
war was protracted without any decisive advantage
on either side.

Paulus Emilius, a commander of much experience,
was now sent to Macedon. Perseus made great pre-
parations to receive him, and resolved to hazard a
general engagement. The light troops of the Mace-
donians charged the Romans with incredible vigour,
and did great execution, while the phalanx was en-
gaged with the main body of the Roman infantry.
Upon seeing this advantage Emilius is said to have
rent his garments, and abandoned himself to despair;
when perceiving that the phalanx lost its order in
some particular places, he commanded his light
troops to charge them at these weak points. By this

skilful manoeuvre this formidable body was thrown
into disorder, and the Macedonian king, followed by
his army, sought for safety in flight, after leaving
about 20,000 dead on the field. The whole kingdom
now submitted to the conquerors. Perseus took re-

fuge in Samothracia, but was at last obliged to sur-

render to the consul, who carried him in triumph to

Rome. The Roman dominion over Macedon was oc-

casionally disturbed by some pretenders to the throne;
but the kingdom was finally reduced to a Roman pro-
vince.

The tranquillity of Rome, which the splendour of
her foreign conquests had so long contributed to pre-
serve, was now shaken by an intestine sedition. Ti-
berius Gracchus, the most accomplished youth in

Rome, was equally distinguished by his personal ap-
pearance, by his commanding talents, and by his

powers of eloquence and persuasion. He had been
deeply attached to the interests of the Patricians, both
from his own connexions, and from those of his wife,

who was the daughter of Appius Claudius, then at the
head of the Senate; but having negotiated a disgrace-
ful, though a necessary peace with Numantia, he was
condemned, along with all those who had signed it,

to be delivered up to the Numantines. The people,
however, would not suffer Gracchus to be thus sacri-

ficed; and he himself, stung with indignation at the
treatment which he had experienced, resolved to re-

venge himself upon the Patrician families.

Having with this view obtained the tribuneship of
the people, he determined to revive the Licinian law,

which prevented any citizen from holding more than
five hundred acres, and thus to make a direct attack
upon the property of the nobles, who, in opposition
to this enactment, had kept possession of some exten-
sive lands for more than 250 years. Tiberius pro-
posed that those who possessed more than 500 acres
should receive payment for tlie surplus out of the
public treasury, that every child might hold 250 acres

in his own name, independent of what was held by hh
father, and that the lands thus released should be di-
vided among the poorer citizens. In these views
Gracchus was supported by Mutius Scaevola, the
ablest lawyer in Rome, and also by his father-in-law,
Appius Claudius, and by P. Crassus, the Pontifex
Maximus; but the wealthy Patricians, especially those
of the senatorial and equestrian orders, opposed it

with the utmost vehemence. The influence and the
argument which they brought against it, were power-
fully exposed by the eloquence of Gracchus; and
when they found themselves unable to make an im-
pression upon the people, they assailed the Tribune
with every species of calumny, and are said even to
have laid plans for his assassination.

When the people had assembled in the Comitium to
decide upon the new law, it was unexpectedly opposed
by the tribune Marcus Octavius Caecina, who had
been gained over by the Patricians, and who pro-
nounced against it his veto.

At another meeting of the Comitium, the rich con-
tinued to put off the vote by carrying away the urns,
and a most violent altercation having ensued, two ve-

nerable senators, Manlius and Fulvius, threw them-
selves at the feet of Gracchus, and prevailed upon him
to refer the question to the conscript fathers.

This uproar, however, as might have been expected,
was vain. The Senate resisted the law, and Gracchus,
was again obliged to appeal to the people. The ob-
stinacy of his colleague, Octavius, rendered this ap-
peal unavailing; and Gracchus and the people had no
other resource than to depose Octavius from the tri-

buneship; and when this was accomplished, the Li-

cinian law was passed in its original and unmodified
condition, without any of those clauses by which
Gracchus had hoped to render it palatable to the Pa-
tricians.

In order to carry this law into effect, Tiberius
Gracchus, along with his brother Caius, and his fa-

ther-in-law, Appius Claudius, were appointed trium-

virs. They accordingly travelled through the Italian

provinces, to inspect the state of property; but finding

that their principal agent had been poisoned in their

absence, they caused to be added to the law the new
and more obnoxious clause, that the triumvirs should

take cognizance of the lands that had been usurped
from the republic.

About this time, Attailus, king of Pergamus, had
bequeathed to Rome his dominions and his treasures.

The treasures had actually arrived in Rome, and
Gracchus availed himself of his private influence to

pass a law, in virtue of which they should be divided

among the Roman citizens, who were not likely to re-

ceive any of the surplus lands taken from the Patri-

cians. This act of popularity gave him almost abso-

lute command of the voice of the people; and feeling

the strength of his influence, he laid a plan of making
his father-in-law consul, his brother tribune, and of

being himself continued another year in the tribune-

ship, in order to secure the last of these objects, he

gave out that the mob intended to assassinate him,

and that his life could only be preserved by the pro-

tection which the sacred nature of that office afforded

him.
This extraordinary request the people were williivg

to grant, though the senators resisted it with all their

influence. The people watched the house of Gracchus
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by day and night, in order to save a life which they

deemed so vahiablc. The senators, however, conspired

against him, and had determined to get rid of so tur-

bulent an enemy. Mutius ScKvola, the consul, re-

fused to arm his legions against the people, in conse-

quence of which Scipio Nasica exclaimed, "Since we
are betrayed by our consul, let the friends of the re-

public follow us." Quitting the temple along with

numbers of the senators, he was joined by the friends

of the Patricians, armed with slaves. Nasica at

length came up with Gracchus, who, in his anxiety

to escape, made a false step and fell down; but, in at-

tempting to rise, he received a blow upon his head,

and his enemies taking advantage of the accident,

rushed in and put an end to his life. About 300 of

his friends fell in this ferment, and their bodies, along

with that of the tribune, were thrown into the Tiber.

The rest of his abettors were either slain or banished,

and Caius Billius, nne of his most staunch adherents,

was enclosed in a cask, along with snakes and vipers,

where he was allowed to perish. The Senate acquit-

ted Nasica and his assistants, and justified by a de-

cree the cruelties which had on this occasion been
exercised.

There is no page of history more deeply instructive

than that which records the life of Gracchus. That
the public measures which he endeavoured with so

much violence to carry, were, to a certain degree,

wise and just, cannot be denied; that the motives from
which he pursued them, and the objects at which he
aimed were selfish and detestable, may with equal

truth be affirmed. A good cause does not necessarily

demand the support of the disinterested patriot.

What is in itself excellent, may be rendered noxious
by the motives and character of those who pursue it.

However devious be the track of ambition, and how-
ever baneful its final object, its closest associations

are often with wisdom and virtue, and its immediate
purposes are often those of benevolence and public

good.

A revolt of the slaves in Italy suspended for awhile
the animosities between the Plebeians and the Patri-

cians. The Liciniau, or the Scmpronian law, as it

was now called, was soon brought forward by the
people. Scipio Africanus, the younger, had not only
opposed this law with all his influence, but he had
goive so far as to declare that the murder of his bro-
ther-in-law, Tiberius Gracchus, was lawful. The po-
pularity which he had acquired by his valour was soon
lost, and the people even went so far as to insult him
in public. His election to the dictatorship was con-
sidered as necessary to the peace of Rome; but on the
morning of the day on which this honour would have
been conferred, he was found dead in his bed, with
marks of having been slaughtered; and it has been
supposed that this flagrant act was committed by the
triumvirs Papirius Carbo, C. Gracchus, and Fulvius
Flaccus, whom his own wife, Sempronia, had admit-
ted into his apartment. The Roman people attended
his funeral with cries and lamentations, but no inqui-
ries were instituted concerning his death.

Caius Gracchus was not content with reviving the
Sempronian law; he proposed the new one of granting
the privileges of Roman citizens to all the Italian al-

lies to whom the grants of land could be given under
the Sempronian law. The flame of discontent was
thus spread through all Italy, and the enemies of

Vol. XVI. Part II.

Rome availed themselves of the distractions which It

excited. The Senate, however, could not longer brook
the attempts which Gracchus had made against their
order. The Senate offered their weight in gold for
the heads of Gracchus and Fulvius. Gracchus fled to
the Temple of Diana, where he was murdered, and his
body, along with that of Fulvius, thrown into the
Tiber.

These intestine commotions, fermented by the am-
bition of demagogues, and in which no Roman patriot
was concerned, were unexpectedly checked by a horde
of barbarians from the north of Europe.
The Cimbri and Teutones, who inhabited the south-

ern shores of the Baltic, left their own country in

search of more genial settlements. Being repulsed

by the Boii, a tribe of Gauls who lived near the Ilcr-

cynian forest, they were thus driven towards the

Roman provinces. The consul, Papirius Carbo, ad-

vanced against them with a powerful army, but he sus-

tained a signal defeat, and was obliged to seek for

shelter in the neighbouring forests. The victorious

Cimbri carried their devastations into Transalpine
Gaul, and after remaining there five or six years, they
defeated another Roman army under the Consul Sila-

nus. The Roman empire was now threatened with
total destruction, and a new army was sent out under
the Consul Mallius, and the Proconsul S. Caepio. In
consequence of a quarrel between these two generals,
they divided their army, and thus exposed it to the
most imminent danger. A detachment of Mallius'
army was cut off by the Cimbri; and as soon as the
disunion between the two generals became known to

their enemies, it was resolved that the camp of Caepio
should be attacked by the Cimbri, and that of Mallius
by the Gauls. In both these attacks the assailants

were successful, and no fewer than 80,000 of the citi-

zens and allies of Rome, with 40,000 attendants, per-
ished in these unfortunate engagements; and it is said

that only ten men and the two generals themselves
were left to carry the sad intelligence to Rome. The
Cimbri destroyed all their spoil, threw the gold and
silver into the Rhone, drowned the horses of the Ro-
mans, and put to death all the prisoners. The con-
sternation which this terrible overthrow occasioned,
called forth all the energies of Rome. Every citizen

capable of bearing arms was called into the field,

fencing-masters were introduced into the Roman
camp, and a powerful army was quickly raised, and
placed under the command of the celebrated Marius.
The first object of the Roman general was to meet the

Ambrones and Teutones, who were marching into

Italy over the western Alps. Having fallen in with
this immense army, he defeated them with great

slaughter, and is said to have left dead on the field no
fewer than 100,000, whose bones were used to fence

the vineyards of the peasantry.

The Cimbri had by this time entered Italy. The
troops of Catullus and Sylla, intimidated by their ter-

rible aspect, fled before them; and had the barbarians

not waited for the arrival of the Teutones they might
have easily taken possession of Rome. By this delay

Marius had time to unite his forces with those of Ca-

tullus and Sylla, of which he received the chief com-
mand. This little army of 52,300 men, did not hesi-

tate to attack the Cimbri, who, when drawn up in a

square, are said to have extended over thirty furlongs.

The Cimbri had tied themselves together with corda
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fastened to their belts, to prevent them from flying.

The Romans soon threw them into disorder, and, un-

able to quit one another, they were butchered in such
crowds, that 120,000 were left on the field. Having
taken 60,000 prisoners, the Romans had to contend

with the Cimbrian women, who defended their camp
with the utmost ferocity and valour.

No sooner was Rome delivered from this swarm of

barbarians, than she began to suffer from her own
domestic commotions. Marius, embracing the cause
of the Plebeian faction, associated himself with Apu-
leius and Glaucia: An open rebellion took place, and
tranquillity v/as not restored till Apuleius and Glaucia,

with a number of their adherents, were massacred.
The privileges of a Roman citizen having been used

by many of the Italians in Rome, and a considerable
preponderance thus given to the popular faction, a law
was passed which compelled all those pretended citi-

zens to quit Rome. The Italian states resented this

hasty step, and tlie Marsi, Samnites, Campanians, and
Liucanians, &c. revolted from Rome, and formed them-
selves into a republic.

In this manner arose the Social war, in which the

Romans were defeated in almost every engagement.

In order to divide their enemies, a law was enacted

by which all the Italian states, whose alliance with

Rome was unquestionable, should be entitled to the

privileges of Roman citizens. Several of the allied

powers were thus detached from the general cause;

and the command of the Roman armies having been

intrusted to Sylla, the Social war was speedily brought
to a conclusion.

That union of parties which one common danger
generally effects, never fails to be dissolved on the

restoration of tranquillity. Marius and Sylla, who had
fought bravely in the same ranks, were now opposed
to each other as political rivals, the former supported

by the plebeian, and the latter by the patrician in-

terest. In conjunction with the tribune Sulpitius,

Marius excited such disturbances, that Sylla was
forced to retire from Rome. Marius was now ap-

pointed general against Mithridates king of Pontus;

but the soldiers refused to march under any other

leader than Sylla, and a civil war immediately took

place. Sylla entered Rome sword in hand, Marius
was forced to retire; and a reward was offered for his

head and that of Sulpitius, and several of their adhe-

rents. Sulpitius was seized, and put to death. Ma-
rius made his escape; and such was the cruelty with

which Sylla exercised the power which he now ob-

tained, that he made himself odious to the senate as

well as to the people. Cinna, a violent abettor of the

interests of Marius, being chosen consul, summoned
Sylla to answer for his cruelties. Sylla, however,
thought it prudent to march for Asia, and left his

country enveloped in the flames of discord which he
had contributed to raise.

Marius was now recalled from Africa, and having
landed in Italy, he was joined by numbers of slaves,

and men of ruined fortunes, who soon composed a for-

midable army. Cinna, whom the senate had expelled

from Rome, raised another army among the Italian

states. Sertorius headed a third army, and, as their

adherents daily increased, a fourth army was put under
the command of Papirius Carbo. The senate, after

making an idle attempt at resistance, was obliged to

open the gates to the combined troops. A guard of

slaves, organized by Marius for the purposes of re-
venge, received orders to assassinate all whose salutes

he did not return; and these bloody commands were
executed to a great extent. Thus privileged to mur-
der, these wretches abandoned themselves to every
kind of vice, and Cinna and Sertorius found it neces-
sary to put them all to the sword. The four chiefs,

with the exception of Sertorius, entered into a resolu-

tion to butcher all the senators who were obnoxious
to the popular faction. A general slaughter now com-
menced. The heads of the murdered senators were
stuck upon poles, and their bodies, dragged into the

forum, were left a prey to the dogs. Sylla was de-

clared an enemy to his country, and his house demo-
lished.

After desolating Rome, the soldiers of Marius dis-

persed themselves over the neighbouring towns and
villages, and committed acts of cruelty and murder
which have not been exceeded in the blackest periods

of history.

While Rome was suffering under these cruelties,

Sylla was waging a successful war against Mithridates.
After landing in Attica with only five legions and a

few cohorts, he speedily made himself master of the
capital. The united armies of Archelaus and Tax-
iles, amounting to 120,000, encountered Sylla near
Cheronea with only 15,000 foot and 1500 horse; but
such was the bravery of the Romans, that they totally

defeated the Asiatic army, and left 110,000 dead on
the field.

Dreading the influence which Sylla'a success might
procure him, the senate sent Lucius Valerius Flaccus
the consul, accompanied by Fimbria, an experienced
general, and two legions, to attack IMithridates, and to

turn their arms against Sylla if they found him disaf-

fected to the senate. In the mean time Sylla, who was
in BcEotia, came up with a large Asiatic arrny under
Dorylaus, the king's favourite, over which he gained
two victories, in the first of which Dorylaus lost

150,000 men, and in the second the remnant of his

fine army. In the last of these engagements, 20,000
were driven into a river where they perished, and a

similar number were cut to pieces in a marsh. Plu-

tarch informs us that the marches were dyed with

blood; that the course of the river was stopped by the

bodies of the slain; and that in his own day, about

200 years after the battle, numbers of swords, bows,

helmets, and coats of mail, were found buried in the

sand. Archelaus himself is said to have lain three

days stripped among the slain, till he obtained a small

vessel to convey him to Euboea. In consequence of

Sylla having bestowed upon that general 10,000 acres

of ground near Chalcis, a suspicion arose that he had
betrayed his master; but Dio, and Sylla himself in his

Commentaries, have cleared the name of Archelaus

from this odious imputation.

In consequence of some differences between Flaccus

and Fimbria, the latter, who had gained over the sol-

diers, attacked his colleague, and having put him to

death, took the command of the Roman armies in Asia.

A battle soon took place between his troops and a nu-

merous army of Mithridates, and, after fighting with

equality of success, the Asiatic army withdrew to the

opposite side of the river to entrench themselves. A
violent storm having soon after arisen. Fimbria sei^d

the opportunity which it gave him, crossed the river,

and, surprising them in their tents, he made such
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havoc among them that only the generals and a few

troops of horse escaped. Mithridatcs, the king's son,

fled to Pergamus, where his father resided; but Fim-

bria pursuing him day and night, entered Pergamus

sword in hand. Mithridatcs and his son having fled

only a few hours before, Fimbria followed them to

Pitane, which he invested. Having no ships to block-

ade it by sea, he ordered Lucullus, the Roman admi-

ral, to hasten to Pitane with his fleet; but, under the

influence of private pique, he refused to come, and

thus permitted Mithridates to escape in his fleet to

Mitylene.
Most of the Asiatic cities yielded to the arms of

Fimbria; and Mithridates's fleet was entirely defeated

in two engagements by Lucullus. The king of Pontus,

therefore, sued for peace, which Sylla concluded fa-

vourably for his country.

Having subdued the common enemy, Sylla turned

his arms against his rival Fimbria. Unable to defend

himself by force, Fimbria laid a plot for murdering
Sylla; but the scheme failing, he put an end to his

existence. Thus freed from all his enemies in Asia,

Sylla imposed inordinate exactions upon the nations

who had resisted his arms, and, having collected im-

mense treasure, he set sail for Italy, leaving behind

him Lucullus as quKstor, and Muraena as praetor.

Previous to his departure from Asia, Sylla trans-

mitted to the senate a full account of his victories,

and announced his resolution of returning to Rome to

take revenge upon his enemies. This letter spread

terror through the Roman states. Marius, dreading
the encounter, abandoned himself to excessive drink-

ing, of which he died.

The senate organized an army under Valerius Flac-

cus, but they all deserted to Sylla; and no sooner had
Cinna declared himself consul, and assumed Papirius

Carbo for his colleague, than the Romans, fearing the

misgovernment of their tyrants, flocked in crowds
to the standard of Sylla. The senate, indeed, at-

tempted to make an appeal to the compassion of the

conqueror; but Sylla persisted in the declaration, that

his enemies should perish either by the sword or by the

axes of the executioners; and, though numerous ar-

mies were raised against him, yet he was everywhere
victorious. Cinna fell in a tumult; and the younger
Marius, after being defeated, and flying to Prseneste,

was closely besieged in that city.

In the midst of this civil war, Pontius Telesinns, an
experienced general of the Samnites, marched with an
army of 40,000 men, under the pretence of relieving

Marius. Having thus drawn Sylla and Pompey from
Rome, he made a rapid march in the night towards
the capital, and arrived at day-break within ten fur-

longs of the city. Here he avowed his design of de-

stroying every Roman to whatever faction he belonged.
The Roman citizens sustained great loss in a sally

which they made, and Sylla himself was driven back
to his camp. Rome was now on the verge of ruin.

Telesinns advanced to destroy her; but Crassus hav-
ing defeated the olher wing of his army, fell upon
Telesinus's army, put them to the rout, and saved his

country.

The power of Sylla was now predominant. March-
ing through Atemnjc, he carried 8000 prisoners to

Rome, who were at once massacred in the circus.

Twelve thousand of the Prxneslines suffered the same
fate; and the inhabitants of Norba, in Campania, set

fire to their houses, and perished in the flames. The
streets of Rome were literally filled with dead bodies;

and when a senator ventured to ask the tyrant when
he meant to cease from his cruelties, he answered
with great coolness that he would take the question

into his consideration. No fewer than 4700 of the

most wealthy and eminent men in Rome were slaugh-

tered by the orders of Sylla; and when he had thus

satiated himself with the blood of his enemies, he

caused himself to be proclaimed perpetual dictator.

Being now absolute sovereign of Rome, Sylla abro-

gated every law that stood in the way of his ambitious

purposes, and enacted others to sanction the objects

he had in view. To the surprise, however, both of his

friends and of his enemies, he resigned the dictator-

ship, and retired to a villa at Puteoli, where he spent

the rest of his days in the society of licentious persons,

and in the occasional pursuits of literature. His in-

temperance hastened his death, which took place in

the 60th year of his age. The public honoured him
with a magnificent funeral, and a monument, with an

inscription written by himself, was erected to his

memory in the field of Mars.

About this time, Ccesar and Pompey, who had been

long distinguished by their military achievements, be-

gan that career of rivalry and ambition which proved

so fatal to their country. After the death of Marius

and Cinna, Scrtorius fled to Spain, where he esta-

blished an independent republic. Pompey and Metel-

lus, who were sent against him, were defeated in every

battle, and, though the best generals of the age, they

were coinpelled to abandon their enterprise against

him. The officers of Sertorius, however, jealous of

his fame, conspired against him. At a public banquet,

Perpenna overturned a glass of wine as a signal to

the conspirators, and immediately Antonius, another

offir.pr, stabbed the aged general to the heart. Desti-

tute of talents, the conspirators were unable to supply

the place of their former leader; and Pompey put a

speedy termination to the Spanhh war.

The tranquillity of the republic was now disturbed

by Spartacus, a Thracian shepherd, who was one of

the gladiators kept at Capua, in the house of Lentulus.

Escaping from his confinement with thirty of his com-
panions, he took up arms against the Romans. At
the head of 10,000 men he laid waste the country,

hiding himself at first in the solitary regions of Cam-
pania; but as his army increased in numbers, and im-

proved in discipline, he engaged the Romans in open

battle, and defeated with great loss two consuls that

were sent against him. Crassus was next placed at

the head of a powerful army, and though he at first

despaired of success, yet he at last succeeded in de-

feating Spartacus in a bloody engagement, and putting

12,000 of the slaves to the sword. Spartacus displayed

great personal valour in this encounter. When wound-

ed in the leg he fought on his knees, wielding his

sword in the one hand, and shielding himself with his

buckler in the other; and when he was overpowered

by an irresistible force, he breathed his last above a

heap of Romans who had fallen beneath his sword.

A part of the army of Spartacus, however, rallied

after their defeat, and, being routed by Pompey, this

ambitious leader claimed too great a portion of thfi

glory which was due to Crassus.

Pompey was now chosen consul along with Crassus;

and it soon became evident that the commonwealth
3 E2
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was to suffer from the ambition of these two rivals.

After they had with difficulty been made to lay down
their arms, they entered into a contest for popular
favour. Pompey attempted to ingratiate himself with
the people, by reinstating the tribunes in their rights,

of which Sylla had deprived them. Crassus, who
was the richest man in Rome, and whose property
exceeded considerably a million of English money,
entertained the populace in the most liberal manner
at 10,000 tables, and distributed amonsj them corn
sufficient to serve their families for three months.
With the view of putting down the numerous pira-

cies which prevailed, Pompey received absolute autho-
rity for three years over all the isles within the Pillars

of Hercules, and over all the countries 400 furlongs
from the sea. He was authorized to raise soldiers and
sailors, to take the necessary sums out of the public
treasury without being accountable for them, and to

select fifteen senators as his lieutenants. The tribune
iloscius attempted in vain to resist this grant of power
and of money. The law was passed, and Pompey
executed the duties of his office to the satisfaction of
his country. Without resigning his sovereignty of the
seas, he was nominated general of all the forces in

Asia, by a law which was supported by Caesar and by
Cicero. This great charge he executed with the
highest success, and completed the conquest of Pon-
tus and other eastern countries.

Rome was at this time nearly destroyed by the con-
spiracy of Catiline, to which it has been said that both
Caesar and Crassus were privy. The history of the
conspiracy, and an account of the defeat and death of
Catiline, have already been given under our article

Catiline.
In the absence of Pompey, Caesar rose rapidly in fa-

vour with the people. In the year of Catiline's con-
spiracy, he was chosen Pontifex Maximum. He was
next advanced to the praetorship, and, when this office

expired, he was appointed by lot to the government
of Lusitania. Having'subdued several nations in Spain
that had not before been subject to Rome, Caesar
publicly claimed a triumph. Ambitious, however, of
the consulship, he waved his pretensions to the tri-

umph, and entered Rome.
Here he found Pompey and Crassus struggling for

popularity and power. Under the mask of friendship
for both, he proposed to them to forget their differ-

ences, to unite their interests, and to form a triumvi-
rate, in which the whole power of the senate and the
people should be centred in Pompey, Crassus, and
Caesar. This secret league was soon formed and rati-

fied by mutual oaths. Through the influence of his
colleagues, Caesar was raised to the consulship, and,
in order to root himself more deeply in the affections

of the people, he passed the Agrarian law, by which
a provision was to be made for 20,000 of the poorer
citizens. To secure the influence of the knights, he
abated a third part of the rents which they annually
paid into the treasury, and he was thus able during
the rest of his consulship to govern Rome with the
most despotic sway. The influence of Pompey, how-
ever, stood in the way of Ca;sar's ambition. A strong
military force was necessary to the accomplishment of
his schemes, and, through the influence of his friends,
he was appointed proconsul of Cisalpine and Transal-
pine Gaul for a period of five years, and with an army
of four legions. During this period he carried on

eight campaigns in Gaul, and made two descents on
Britain, a fuli acCCUI't of which he has left behind
him in his Commentaries ; afid he thus gained the

two great objects of his ambition, the highest mili-

tary renown, and a victorious army devoted to his
cause.

Pompey and Crassus having been raised to the con-
sulship, waited on Caesar at Lucca, where they ar-
ranged their new schemes of mutual ambition. It was
stipulated between them, that Crassus was to have the
government of Syria and the eastern provinces; that
Pompey was to govern Spain and Africa; while Caesar
was contented with the continuance of his command
in Gaul for other five years.

Crassus having undertaken an expedition against
the Parthians, he was met in an extensive plain by the
Parthian army under Surena, by whom he was de-

feated with a loss of 20,000 killed, and 10,000 prison-
ers. Crassus and the rest of his army escaped by the
darkness of the night; but the mutiny of his soldiers,

and the treachery of his guides, compelled him to sur-

render himself to the Parthian general, who cut off

his head, and sent it to the king Orodes. In conse-

quence of this event Caesar and Pompey were left the

sole arbiters of the fate of Rome.
When Caesar had succeeded in subjugating Gaul, it

was resolved by the senate that both he and Pompey
should disband their armies; but the designs of Caesar

having become more obvious to his countrymen, a de-

cree of the senate was passed, ordering the consuls,

the proconsul Pompey, the praetors, and all who had
been consuls, to provide by every means in their

power for the public safety. When this decree for a
civil war was passed, the rnnsnls Marcellus and Len-
tulus presented Pompey with a sword, requiring him
to defend the republic, and to command their ar-

mies. Lucius Domitius was appointed to succeed
Caesar, and the most active preparations were made
by the senate for defending their country. Caesar,

however, determined to commence hostilities. With
one of his legions he surprised and made himself
master of Ariminium; and he sent immediate orders

to the powerful army which he had left in Gaul to

join him without delay.

Alarmed at the unexpected activity of Cxsar, Pom-
pey retired to Capua. In the mean time Caesar was
busy raising fresh troops; and his own army, and that

which he placed under Mark Antony, took posses-

sion of several towns in Italy. Corsinium having been
reduced, Pompey retreated from Capua to Brundu-
sium, which was immediately invested by Cssar; but

before he had completed his contrivance for shutting

up the harbour, the fleet had carried the two consuls

and thirty cohorts to Dyrrachium. Pompey having
thus the means of escape in his power, masked his de-

signs, by walling up the gates, digging ditches in the

streets, and making every preparation for withstand-

ing a siege. He placed his light infantry on the walls,

and commanding the citizens to keep within doors,

he embarked all his troops in the space of three days,

and giving a signal for the light troops to follow, they

repaired in haste to the ships. No sooner did Caesar

observe that the walls were unguarded, than he ordered

them to be scaled; but before his troops could reach

the harbour he found Pompey's fleet in full sail, with

the exception of two ships which had run aground in

the hurry of quitting the harbour.
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Being thus left in the peaceful possession of all Italy,

Cxsar advanced to Rome, where he conducted himself

with that moderation and humanity which he thought

most likely to gain his object. Quartering his troops

in the neighbouring municipia, he took up his own
residence in the suburbs, where, through his friends

Mark Antony and Cassius, he requested the senate to

i-eceive a justiScalion of his conduct. At the conclu-

sion of the speech which he made on this occasion, he

proposed to offer terms of accommodation to Pompey;

and he even requested some of the conscript fathers

to carry pacific terms to the consuls. Having thus

ingratiated himself even with those who were not of his

party, he applied for money from the public treasury.

On the authority of a law, Metellus, one of the tri-

bunes, opposed this demand; but Caesar, disregarding

his opposition, went to the temple of Saturn, where

the public money was kept, broke open the doors, and

took from it the enormous sum of 300,000 pounds

weight of gold.

With such a liberal supply, Caesar raised troops

over all Italy, and sent governors into the different

provinces: to Mark Antony he gave the command of

the armies in Italy; to his brother C. Antonius, the

govej-nment of Illyricum; and to Licinius Crassus,

that of Cisalpine Gaul. He gave the charge of the

capital to jEmilius Lepidus, and he set over his fleets

P. Cornelius Dolabella, and the younger Hortensius.

As Pompey had placed governors over the same pro-

vinces, the flames of a civil war raged in almost every

part of the world.

After settling his affairs at Rome, Caesar hastened

to Spain; but when he arrived in Transalpine Gaul,

he found that Lucius Domitius Ahcnobarbus had ar-

rived at Marseilles with a squadron of seven galleys,

and had taken possession of the city in the name of

Pompey. He therefore built twelve galleys at Aries,

and invested Marseilles with those legions which he

left under the care of C. Trebonius. He likewise sent

forward Q. Fabius with three legions, to take posses-

sion of the Pyrenees, and immediately followed him
with the rest of his army. Having learned on his ar-

rival that Africanus and Petreius had posted, on a hill

near Lerida, their combined forces, consisting of 5

legions, 20 native cohorts, and 5000 horse, Caesar en-

camped in a plain between the Segro and Cinca, and
attempted to seize a small eminence between the ene-

my's camp and Lerida, from which they derived their

provisions. After a severe conflict, which continued

five hours, Africanus maintained his position. The
failure of Caesar in the first action, was followed by
calamities of the most distressing kind. From the

swelling of the rivers and continued rains, the two
rivers, between which Caesar had encamped, swelled

to such a degree that they broke dovi'n all his bridges,

and inundated the neighbouring country. By this

accident he could no longer receive supplies from the

cities that had declared for him; and though he at-

tempted to rebuild his bridges, yet the force of the

current would not permit it, and his army was on the

eve of perishing with want.

The adherents of Pompey in Rome began to show
their opinions when the intelligence of Caesar's dis-

tresses reached the capitol. Even Cicero, whom Cae-

sar himself had requested to remain neutral, set off

for Dyrrachium, where Pompey received him in the
most friendly manner.

The distress of Caesar, however, was only tempo-
rary. The resources of his great mind increased with
his calamities, and when he found it in vain to erect

his bridges, he built a number of boats with singular
expedition; and while Africanus was attempting to

intercept the succours sent him from Gaul, he con-
veyed his boats during the night on carriages to a dis-

tance of twenty-two miles, when a large detachment
passed the Segro, and pitching their camp on the op-

posite bank, erected a bridge in two days, and, saving

the supplies from Gaul, relieved the necessities of the

army. Thus preserved from the horrors of famine,

Caesar pursued the armies of Africanus and Petreius,

and without coming to a general engagement, he forced

them to lay down their arms, and thus possessed him-

self of all southern Spain. Varro, who commanded in

farther Spain, followed the example of Africanus, and

left Caesar in the quiet possession of the whole king-

dom.
Leaving Cassius with the legions as governor of

Spain, Cajsar returned to Rome by the way of Mar-
seilles, which he found on the eve of surrendering to

Trebonius. Upon his arrival in Rome, M. jEmilius

Lepidus, one of the praetors, in opposition to the

wishes of the Senate, nominated Casar dictator, an

office which he immediately accepted. During the

eleven days which he held that office, he acquired by

his moderation the affection of all classes. He re-

called those who were banished, and conferred the

rights of Roman citizens on all the Gauls beyond the

Po. As dictator lie presided at ilie election of the

consuls, and resigning that office, he and Servilius

Isauricus, one of his best friends, were elected consuls

for the next year.

Determined to carry his arms into the east, he sent

twelve legions to Brundusium. In the beginning of

the year he arrived with five legions and 600 horse, in

Chaonia in Epirus, and sent back two ships to bring

over the rest of his army. Pompey was equally ac-

tive in marshalling his forces; and had received rein-

forcements of extraordinary magnitude both from
Europe and from Asia. He had obtained one legion

from Sicily, one from Crete, and two from Syria.

The princes in alliance with Rome raised three thou-

sand archers, six cohorts of slingers, and seven thou-

sand horse. The free Asiatic cities joined him with

their best troops; and he is said to have received suc-

cours from Arabia and Ethiopia, and even from the

Indus and the Ganges. His own army comprehended

almost all the Roman knights, and the flower of the

young nobility; and his soldiers were principally vete-

rans, accustomed to all the dangers and privations of

war. His fleet consisted of about 500 ships, and his

army was accompanied by the two consuls of the last

year, and about 200 Roman senators. The cause of

Pompey was therefore everywhere considered as the

cause of the Roman commonwealth. Those who had

hitherto remained neutral flocked to his standard;

and all who were distinguished by their patriotism

and their virtues had taken refuge in his camp.

When Caesar had landed in Epirus, he took Oricum

and Cephalonia; and \\c was on the eve of marching

to Dyrrachium, which contained Pompey's maga-

zines, when he heard that thirty of the ships which

he had sent back to Brundusium had been taken by

Bibulus, one of Pompey's admirals, and that his

troops at Brundusium were likely to fall into the
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hands of the enemy, who possessed all the harbours
between Salonium and Oricum. Under these circum-

stances, Cffisar offered to make peace with Pompey,
on the conditions that the armies of both should be
disbanded in three days; that their former friendship

should be solemnly renewed, and that they should re-

turn together into Italy. These terms were twice sent

to Pompey, who refused to enter into any accommo-
dation. Caesar therefore advanced towards Dyrrha-
chium; but Pompey having entrenched himself in its

immediate neighbourhood, he was disappointed in

his expectations of taking it by surprise. The two
hostile armies were unwilling to engage; and Csesar,

who was sensible of his great inferiority in numbers,
sent the most urgent despatches to Mark Antony to

hasten to his assistance. Having received no reply to

these demands, he disguised himself in the habit of a
slave, and resolved, in the frail bark of a fisherman,
to cross over to Brundusium, through the enemy's
fleet; but the boat being driven back by contrary
winds, he despatched Posthumius with the most ur-

gent orders to Mark Antony to bring over the troops
at every hazard. These succours at last arrived under
Mark Antony and Calenus, who landed them safely at

Nyphccum. Pompey attempted in vain to prevent
their junction with the main army, and no sooner had
Cc-Esar collected his forces than he offered Pompey
battle, and drew up his army in his sight. Pompey,
however, declined the engagement, and encamping
on a hill called Petra, which commanded the sea, he
expected to be supplied wiiU pruvisionb fruiii tirccce

and Asia, while his rival would be reduced to the ne-

cessity of procuring them from Epirus by a danger-
ous and expensive route.

C^sar, who saw his design, conceived the bold

plan of besieging Pompey in his camp. He drew
round it a line of circumvallalion, and hemmed in

Pompey so completely, that his horses died for want
of forage, though his troops were liberally provided
for by sea. Caesar's army suffered great distress for

want of corn, but those of his men who had been in

Sardinia made bread from an herb called clsera, which
they steeped in milk. The diseases which broke out

in Pompey's camp, and the want of forage, forced

him to break through the line of the enemy. Em-
barking his archers, slingcrs, and light infantry, he
marched at the head of sixty cohorts to attack the

part of Cxsar's lines next the sea that were incom-
plete. The seventh legion who defended them gave
way; and notwithstanding the succours that were sent

by Marccllinus, Pompey was successful till a power-
ful body of troops under Mark Antony compelled him
to retire. Cxsar now attempted to seize a post occu-
pied by a legion of Pompey's troops. He accordingly
attacked it with thirty-three cohorts, and in spite of
the most powerful resistance, penetrated to the second
entrenchment. Caesar's right wing, however, mis-
took the entrance into the camp, and having separated
from the left wing, were thrown into great disorder,
which Pompey no sooner perceived, than he attacked
them with his cavalry and completed the defeat.

Caesar attempted in vain to rally his routed soldiers,

who left thirty-two Roman eagles in the hands of the
enem.y.

Mortified, but not disheartened by this severe de-
feat, Casar addressed his army with the most sooth-
ing eloquence, and retired to Appollonia. He thence

marched to Macedon, with the view either of drawing
Pompey into a general engagement, or of cutting off

Scipio Metellus, Pompey's father-in-law. The news
of his late defeat threw immense obstructions in his

way; but having marched into Thessaly, the principal

towns opened their gates to him.
The dilatory conduct of Pompey, though no doubt

founded on true wisdom, and on a thorough know-
ledge of the talents and situation of Caesar, began to

give umbrage to his own officers; and under the influ-

ence of these feelings, which had extended themselves
even to the common soldiers, he resolved upon risk-

ing a general battle. With that view, he occupied
the wide plain of Pharsalia between Pharsalus and
Philippi, where he was joined by his father-in-law

Metellus.

Pompey pitched his camp on the declivity of a
mountain which was entirely inaccessible; but he was
deeply impressed with the propriety of destroying his

enemy by the slow weapons of fatigue and hunger,

rather than staking his whole fortune on the issue of

an engagement with a brave and almost desperate

army. He therefore availed himself of various pre-

tences to evade an action, till he was compelled to it

by the unanimous decision of a council of war, which
his officers had almost forced him to assemble. Hav-
ing determined to offer Pompey battle, C^sar led out

his army; but Pompey still kept his advantageous

position under the cover of his trenches at the foot of

the hill. Unwilling to attack his enemy in such a

position, Caesar resolved to decamp next day, and
had jubi siruck' hib teiilb when he learned that Pom-
pey had quitted his entrenchments and advanced into

the plain. He immediately halted his army, and
drew them up in order of battle. The army of Caesar
did not exceed 22,000 foot and 5000 horse, while that

of Pompey was above 45,000 foot and 7000 horse.

In order to make up for this inequality in his cavalry,

Caesar had selected the strongest and the most active

of his foot soldiers, and taught them to fight between
the ranks of his cavalry. Pompey placed his veteran
troops in the centre and two flanks of his army, and
he distributed his new levies over the main body of

the army. Scipio commanded the Syrian legions in

the centre, Domitius Ahenobarbus led the Spaniards
on the right wing, which was covered by the river

Cnipus, while Pompey placed himself at the head of

two legions on the left, where he had assembled all

his horse, slingers, and archers, with the view of

making the most vigorous attack from that quarter.

Caesar's army was divided into three bodies. Do-
mitius Calvinus commanded the centre, Mark Antony
the left, and Caesar the right wing, which was to be

opposed to Pompey, and which consisted of his fa-

vourite tenth legion. The appearance of Pompey's
cavalry in one spot, indicated to Caesar the intentions

of his rival. He therefore drew six cohorts from his

rear, and concealing them behind his right, he in-

structed them to reserve their javelins till the ap-

proach of Pompey's cavalry, and to push them in the

faces of the horsemen, who, consisting of the young
Roman nobility, dreaded a scar in the face more than

the severest wound in the body. He then placed his

own handful of cavalry on the right of the tenth le-

gion, and commanded his third line to await his

signal.

After encouraging their respective troops, Cassar
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gave the signal for battle, and his army advanced,

•while that of Pompey had been instructed to receive

the first shock without quitting their places. While

Csesar's line, advancing boldly to the combat, saw the

enemy motionless, they suddenly halted, and during

the pause which ensued, the hostile lines gazed at

each other with inward horror, but with undisturbed

serenity. After having breathed for a while, Caesar's

troops advanced with fury, discharging their javelins,

and fighting with their swords. Pompey sustained

the attack by similar weapons; but no sooner had he

ordered his cavalry to charge, along with the archers

and slingers, than Cajsar's men began to give way.

The reserve of six cohorts which Cajsar had prepared

to resist this attack now advanced, and striking at the

faces of their pursuers, produced the complete effect

which Cjesar had expected. The young Roman nobi-

lity, who had valued themselves on their beauty, were
intimidated by the unsightly wounds which were in-

flicted on their companions, considered only how to

defend their persons; and being put to the rout, they

fled in a most disorderly manner to the mountains,
leaving the archers and slingers to be cut to pieces

by the enemy. The successful cohorts now advanced
against the flank and rear of Pompey's left, which
made a brave resistance, till Cresar's third line at-

tacked them in front, and forced them to fly to their

camp. The auxiliaries had fled, while Pompey's
right wing was fighting with great bravery, but Cte-

sar, seeing that the issue of the conflict was no longer

doubtful, cried out to his men to pursue the strangers,

but to spare the Romans. The auxiliary troops were
slaughtered in great numbers; but the Romans laid

down their arms, and received quarter. Notwith-
standing this great overthrow of his enemy, Caesar

considered his victory as incomplete until he was in

possession of Pompey's camp. He therefore marched
on foot at the head of his army, and incited them to

complete the victory which they had already achiev-

ed. The cohorts and the Thracian troops who de-

fended the camp made a bold resistance; but they
were driven from the trenches, and forced to take re-

fuge in flight. As a strong body of the fugitives had
retired to the mountains, Ca-sar thought it necessary
to pursue them ; and, after various operations, he at

last compelled them to surrender. When Cjcsar saw
the field covered with the bodies of his countrymen,
he exclaimed to one who stood near, " They would
have it so." He treated the vanquished with great
humanity; and the honours which he acquired as a
victor were soon rendered more glorious by the attri-

butes of clemency and moderation by which he was
ennobled. Caesar los_t about 200 men, and Pompey
15,000. No fewer than 24,000 laid down their arms,
and entered into Caesar's army.

After this unfortunate event Pompey fled, and Ck-
sar resolved to follow him into whatever country he
should fly for refuge. In this pursuit, Caesar went to
Amphipolis, to Ephesus, and from Ephesus to Rhodes,
where he learnt that Pompey had retired to Egypt.
He therefore set sail without delay and reached Alex-
andria with about 4000 men; but he had no sooner
landed, than he heard of Pompey's assassination by
the king of Egypt, and was soon presented by one of
the murderers with the head and ring of his great ri-

val. Casar turned from the sight with instinctive
horror, and subduing the feelings of animosity which

ho had so long cherished against an inveterate enemy,
he ordered a splendid monument to be erected to the
memory of Pompey, and he consecrated the spot by
building a temple to Nemesis.

Disliking their alliance with the Romans, the Egypt-
ians conceived the design of breaking off their allegi-

ance. Photinus, the eunuch, not only behaved with
disrespect to Cxsar, but he even attempted to murder
him. Conscious of the inadequacy of his military
force, Caesar checked the resentment which these
circumstances had raised; but he sent privately for
the Roman legions which were nearest to Egypt.
When these reinforcements arrived, Ca;sar avowed
his intention as Roman consul to settle the succession
to the crown of Egypt, which was then contested be-
tween Ptolemy and his sister Cleopatra. Although
the Roman senate had taken the part of Ptolemy, and
had therefore concurred in the banishment of Cleopa-
tra and her sister Arsinoe into Syria, yet Ctesar treat-

ed the question as undecided, and commanded Cleo-
patra and Ptolemy to appear before him to plead
their cause. Enraged at this proposal, Photinus, the
guardian of Ptolemy, sent an army of 20,000 men to

besiege Caesar in Alexandria. The Egyptians were
soon repulsed; but CfEsar finding Alexandria too ex-
tensive to be defended by this small army, resolved to

make a stand in the palace which commanded the
harbour. Achillas, the Egyptian commander, at-

tacked him in this position, and attempted to seize
his fleet; but Casar set fire to the ships, and having
afterwards taken the Isle of Pharos, Sec. the key to
the harbour, he was abundantly supplied with every
thing, and resolved to oppose every attempt on the
part of the enemy.
Although Cleopatra had raised an army in Syria,

yet she trusted principally to the influence of her per-
sonal charms in engaging Cjesar in her cause. As all

the avenues to the palace were occupied by the ene-
my, she got on board a small vessel and landed near
the palace; she was wrapped up in a coverlet, and
carried by one Aspolodorus into Caesar's chamber,
where she succeeded in interesting him in her cause.
Arsinoe, who likewise aspired to the sovereignty,
had, through the influence of one Ganymede, her con-
fidant, created a strong interest in the Egyptians.
She caused Achillas to be murdered, and giving the
command to her favourite, she carried on the siege of
Alexandria with renewed vigour. Ganymede gained
several advantages over the besieged, and seizing a
bridge which joined the Isle of Pharos to the main
land, an action ensued, in which the Romans were
panic-struck and thrown into confusion. Csesar re-

tired into a ship, into which he was followed by such
crowds, that fearing it wotild sink, he threw himself
into the sea and swam to the fleet before the palace.
As Caesar had seized upon the young king, the

Egyptians employed every kind of artifice to get him
into their possession; and pretending a great anxiety
for peace, they requested their king to ratify it by his
signature. Ca;sar saw through their schemes, but sur-
rendered the king, who exerted himself in carrying on
the war with new vigour.

Mithridates, king of Pontus, one of Cccsar's faithful

allies, had collected a numerous army in Syria for the
purpose of relieving C^sar. He accordingly took
Pelusium, and defeating the Egyptians, he joined his

forces to those of Caesar, and then attacking their camp.
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he put great numbers to the sword. Ptolemy, who
had escaped on board a vessel, was drowned by the

sinking of the ship; and Cxsar having thus obtained

the mastery over his enemies, appointed Cleopatra and
her younger brother joint sovereigns of Egypt, and
banished Arsinoe and Ganymede from the country.
Seduced by the charms of the Egyptian queen,

Caesar abandoned himself for awhile to the dissipa-

tions of peace; but when he proposed to accompany
Cleopatra to Ethiopia, his brave troops remonstrated
against his conduct, and being thus roused to a proper
sense of his duty, he tore himself from the spells of his

enchantress, and marched against Pharnaces king of
Pontus, who had gained some advantages over Cneius
Domitius Calvinus governor of Asia.

When Caesar was approaching to Armenia, Phar-
naces attempted to deceive him by offers of peace ;

but Cajsar imderstanding his object, appeared very
desirous of meeting his views. AVhen Cassar arrived

in Pontus, and had collected his forces, Pharnaces of-

fered him a crown of gold and his daughter in mar-
riage. Ciesar offered him conditions of peace, to

which Pharnaces assented ; but being dilatory in ful-

filling them, Caesar attacked him unexpectedly in his
camp, and defeated him with great loss. Caesar divid-

ed the spoils of his camp among the soldiers, and made
Mithridates Pergameus the king of Bosphorus sove-
reign of Pontus.

Having thus settled the affairs of Pontus, and left

Domitius in it with adequate forces, Cjesar returned
to Italy, and found Rome agitated by commotions
which Mark Antony had given rise to by the riotous

and unprincipled life which he led. Caesar, however,
treated all parties with moderation and humanity ; and
when he had given tranquillity to the capital, and
established his own authority, he set out on an expedi-

tion to Africa, where Scipio and Cato, aided by Juba
king of Mauritania, still supported the cause of Pom-
pey. Cffisar invested the city of Thapsus, and having
thus drawn to its relief Scipio and Juba, he brought
on a general engagement, in which his enemies were
totally overthrown. Juba and his general Petreius

slew each other in a fit of distraction, and Scipio was
slain in an attempt to escape into Spain. Cato retired

to Utica, but finding his adherents unwilling to stand

a siege, he stabbed himself with bis sword.
The war in Africa being thus ended, Caesar returned

in triumph to Rome. The splendour of this triumphal
procession exceeded every thing that had formerly
been seen. The procession continued four days, one
for Gaul, one for Egypt, a third for Asia, and a fourth

for Africa. Every soldier received about £l50, and
every citizen ten bushels of corn, ten pounds of oil, and
a sum equivalent to £2. The populace were entertain-

ed at 20,000 tables, and Rome was crowded with visi-

tors from every part of Italy to witness the celebration

of Caesar's glory.

The popularity of Caesar rose to the most unexam-
pled pitch. He received the title of emperor, and fa-

ther of his people ; his person was declared sacred,

and every species of incense was offered to this great
warrior. Flattering as these marks of favour were to

a mind like Caesar's, there never was a sovereign who
used his power with more wisdom and moderation.

—

The first act of his authority was to repress vice, and
promote private and public virtue. lie restrained the

luxuries of the rich by sumptuary laws, and he vested

the power of judicature in the senate and the knights.
From the midst of these wise regulations he was sud-
denly called into Spain, to oppose an army under the
two sons of Pompey and Labienus. The insurgent
leaders endeavoured to protract the war ; but Casar
at last forced them to a battle on the plains of Munda,
where, after a desperate and bloody encounter, Pom-
pey was defeated with the loss of 30,000 men.
Having thus acquired, by the force of his arms, the

whole Roman empire, Caesar returned to Rome the
master of the world. He pardoned all who had carried
arms against him ; he allowed the people to nominate
the consuls ; he enlarged the number of the senators ;

and, with his usual liberality, he again set up the sta-

tues of Pompey. Besides these acts of moderation and
i

political wisdom, he ornamented Rome with the most
magnificent buildings; he rebuilt Carthage and Co-
rinth ; and he conceived many noble projects both of a
pacific and a military character, which he was not des-
tined to realize.

The fresh honours with which the senate continued
to load Caesar, gave rise no doubt to the envies and
jealousies of a body of men, who conspired against his

life. At a public festival Caesar had repeatedly refused

a diadem, which Mark Antony had offered for his ac-

ceptance ; and, notwithstanding this, a rumour was
widely circulated that he aspired to the name of an
office, of which he enjoyed all the splendid realities.

Whatever were his designs, he conducted himself in a.

way which put down every suspicion; and when he
was informed of the jealousies of particular indivi-

duals, he declared that he would rather die once by
treason than live in the continual apprehension of it.

He went so far even as to disband his Spanish body
guards, and thus to throw himself upon the affections

of the Roman people.

Notwithstanding tliis generous confidence in his ene-
mies, the conspiracy which we have already mentioned
became more daring in proportion to the facility of
carrying it into execution. No fewer than sixtv sena-

tors had combined themselves against him ; and at the

head of this band of pretended patriots stood Brutus
and Cassius, the same men whose lives Cajsar had
spared after the battle of Pharsalia. The one sought
for the equivocal reputation of sacrificing all the ties

of friendship and of gratitude to a virtue that assassins

never feel ; while the other panted for revenge against

a superior, whose pre-eminence had mortified his

pride, and exasperated his hatred.

The rumour that the crown was to be offered to

Caesar on the ides of March, (which was itself proba-
bly the invention of the conspirators,) induced them to

fix upon that day for the execution of their designs

—

and thus to sanction their atrocities by making them
appear to be the punishment of a crime which existed

only in their own imaginations. Among the fables of

Roman superstition, it has been said that the augurs
had predicted that this day would be fatal to Caesar ;

and on the night preceding, his wife Calphurnia is re-

ported to have dreamt of his assassination. These
unlucky omens are said to have changed his designs of

going that day to the senate ; but one of the conspira-

tors prevailed upon him to persist in his resolution.

No sooner had Cfesar taken his place in the senate-

house, than the conspirators approached near his per-

son. Cimber advanced as a suppliant, to request the

remission of a sentence of banishment which had been
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passed upon his brother. The conspirators seconded

this application, and, when Cimber gave the signal by

taking hold of the bottom of Cxsar's robe, Casca

stabbed him from behind in the shoulder, when Caesar

instantly turned round, and struck him on the arm
•with the style of his tal)let. The conspirators now
thronged around him, and he received a wound in the

breast, while Cassius stabbed him in the face. In this

crisis Cxsar defended himself with vigour, and threw

down the opposing conspirators ; when on a sudden

he saw Brutus among the number, who came up and

drove his dagger into his tliigh. Astonished at the

desertion of his friend, Ca;sar uttered the celebrated

exclamation, Et In Brule, "and you too, Brutus,"

and, mufHing up his face in his robe, he sank at the

base of Pompey's statue pierced with twenty-three

wounds.

Having thus accomplished their object, the conspi-

rators attempted to vindicate their conduct before the

senate ; but though they alleged that they had freed

their country of a tyrant, and were actuated by no
other motives than a love of freedom, yet the people

distrusted their professions ; and the conspirators re-

tired for safety to the capitol, the approaches of which
Brutus had defended by a body of gladiators.

Though these blood-stained patriots, however, had
freed Rome of one whom they considered to be her

oppressor, they made no provision for protecting the

commonwealth from those ebullitions of popular frenzy

which such an event might excite ; and they had de-

vised no schemes, and proposed no sacrifices, for pre-

venting other tyrants from starling up from the tomb
of Ca:sar.

While the Roman patriots were skulking in the ca-

pitol with their daggers at their sides, and under the

protection of armed criminals, Antony and Lepidus

were straining every nerve to gain the sovereign au-

thority.

Lepidus and Antony took possession of the forum
with a band of soldiers, and, after seizing all Csesar's

papers and money, they assembled the senate to deter-

mine whether Caesar was an usurper or a legal magis-
trate, and what should be the fate of those who slew
him. In such a crisis, where their lives and properties
were exposed to two infuriated parlies, the senate ap-
proved of all the acts of Ca:sar, and at the same time
granted a general pardon to the conspirators.

Though dissatisfied with the decree, Antony is said

to have induced Caesar's secretary to alter his will, and
insert in it many liberal benefactions to the Roman
people. He then demanded that Ca:sar's funeral
obsequies should be performed; and carrying the body
with great pomp and solemnity into the forum, he
pronounced a funeral oration, which excited the feel-

ings, and roused against the conspirators the hatred of
all who heard it. At the beginning of the oration,
Antony read aloud Caesar's will, in which he left Octa-
vian, his sister's grandson, as his heir; Bi'Ut\is was to

inherit three-fourths of his private fortune. The gar-
dens on the other side of the Tiber were bequeathed
to the Roman people, and to every citizen there was
left 300 sestercia. After many eloquent appeals to their
sympathy, the people cried out for revenge, and,
armed with flaming brands from the funeral pile, they
ran to set fire to the houses of the conspirators, who
found it prudent to retire from the city. Divine

Vol. XVI, Part II.

honours were then granted to the memory of Caesar,
an altar was erected on the site of the funeral pile, and
a monument was afterwards raised on the same spot,
and inscribed To the Father of hi:i Country. Having
thus secured the affections of the people, Antony en-
deavoured to bring over the senate, and forgetting his
vow to revenge the death of Cxsar, his only object
was to consolidate that power, which, by a combination
of circumstances and expedients, he had contrived to
acquire.

Octavius, or Octavianus Caesar, the grand nephew,
and the adopted son of Caesar, was now at Apollonia
where he had been sent to the study of Greek litera-

ture. Though only in the 18th year of his age, he re-

solved to return to Rome to claim the inheritance
which Cxsar had bequeathed to him, and to revenge
the death of his kinsman and benefactor. From
Antony, in whom he expected an ardent abettor, he
met with the coldest rerpption, and, instead of paying
lilm the fortune bequeathed him by Caesar, he brought
forward every pretence for delaying a settlement. In
order to pay the legacies which Caesar had left, parti-
cularly the one due to the people, Octavianus sold his
own patrimonial estate, and thus gained the highest
popularity. Handsome in his personal appearance,
insinuating in his address, fluent and well informed in
his conversation, and above all, bearing the name of
Caesar, a name dear to the Roman people, Octavianus
soon became a favourite, and crowds of his uncle's
followers flocked to his standard. He was soon joined
by some of the legions of Mark Antony, who cherished
the desire, which was universal among the Roman
army, to inflict vengeance on the conspirators. From
these causes the Roman empire was divided into three
parties, that of Octavianus, successor of Caesar; of
Antony, who aimed at absolute power; and of the con-
spirators, whose avowed object was to restore the
rights of the senate.

While Antony was besieging Mutina, in Cisalpine
Gaul, into which Brutus had retired with his forces,
Octavianus returned to Rome with 10,000 men, and
having, through the eloquence of Cicero, attached the
senate to his cause, a decree was passed, commanding
Antony to raise the siege of Mutina, to evacuate Cisal-

pine Gaul, and to await on the banks of the Rubicon
the farther commands of the senate. As this order was
treated with contempt, the two consuls Hirtius and
Pansa joined their forces to those of Octavianus. After
some battles of no importance they brought Antony to

a general engagement, in which he was defeated, and
fled for protection to Lepidus, in Farther Gaul.

—

In this battle the two consuls were mortally wounded;
and Pansa, having called Octavianus to his death-bed,

advised him to join Antony, as the object of the senate

was to ruin both. Perplexed with this advice, and
being soon after refused a triumph, Octavianus resolv-

ed to join Antony and Lepidus; and this resolution

was fixed by their refusing him the consulship. Antony
and Lepidus cheerfully agreed to the scheme suggest-

ed by Pansa, and crossing the Alps at the head of an

army of seventeen legions, they threatened destruction

to all who opposed them.

Discovering the error which they had committed,
the senate now elected Octavianus consul, and held out

to him the prospect of new honours. By means of

this newly acquired influence, he obtained a law for the

3 F
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condemnation of Brutus and Cassius, and then he
united his army with that of Antony.

At a conference, which lasted for three days, Octa-

vianus, Antony, and Lepidus established themselves

into a triumvirate for five years, during which Octa-

vianus should have Africa and the Mediterranean,
Antony, Gaul, and Lepidus, Spain. They agreed that

their enemies should be destroyed; and in the lists

which they gave in, were comprehended the names
even of the friends of the triumvirs. Above 300 sena-

tors, among whom were Cicero, Paulus the brother of

Lepidus, and Lucius, the uncle of Antony, and above
2,000 knights, were included in the fatal list, and their

estates divided among their murderers. In conse-

quence of these cruelties many Romans fled to the army
of Brutus, and others sought for protection from Pom-
pey, whose fleet now covered the Mediterranean.

—

Having satiated their vengeance and their avarice, the

triumvirs announced to the senate that their cruelties

were at an end; and leaving Lepidus wiih the charge,

of Rome, Octavianus and Antony marched into Asia to

meet the conspirators.

Brutus having raised a powerful army in Macedonia,
and Cassius another in Syria, they united their forces

with the view of attacking Cleopatra, who was prepar-

ing to assist their opponents, when they received in-

formation of the advance of Octavianus and Antony at

the head of forty legions. Brutus was desirous of pass-

ing over into Macedonia to meet the enemy; but Cas-

sius insisted upon first reducing the Rhodians and Ly-

dians, who had withheld their contributions. The un-

fortunate Rhodians were stripped of every thing but

their lives; and the Lydians, having shut themselves up
in the city of Xanthus, and set fire to the town, threw

themselves into the flames rather than surrender to

Brutus. The Roman general exhibited great generosity

during the siege. He not only entreated his soldiers to

extinguish the fire; but gave his personal assistance to

save the infatuated Lydians and even offered a reward
to every soldier who should save a Lydian from the

flames.

Having met at Sardls, Brutus and Cassius were,

after much altercation, reconciled to each other. Cas-

sius entertained Brutus in his tent; and it was after the

return of the latter from this entertainment, that he

saw the spectre of which we have already given an
account in our life of Brutus. This event was im-
mediately followed by the battle of Philippi, in which
the conspirators were defeated, and Cassius killed, as

already described in the article now quoted.

Having assembled the dispersed troops of Cassius,

recompensed them for their losses, and encouraged
them with hopes of success, Brutus resolved, if pos-

sible, to starve his enemies, who were in great want of

provisions. His troops, however, could not brook
this species of warfare, and forced their general to try

the fortunes of war. The force of the triumvirate was
directed solely against the person of Brutus, and when
the ranks of the confederates were giving way, orders
were given not to permit the general to escape. Thus
singly exposed as the prize of battle, the fate'of Brutus
seemed inevitable. In this emergency his friend Lu-
cilius threw himself before a body of Thracian horse,

who were closely pursuing Brutus, and on the point

of seizing him, and called out that he was Brutus.

—

The Thracians, overjoyed with their success, sent

notice of it to Antony; but when that general received

from Lucilius an acknowledgment of the deceit, he
treated him with kindness, and sought the friendship
of a man who had thus done honour to their common
nature.

Brutus escaped with a small number of his follow-
ers; and sealing himself beneath a rock which con-
cealed him from the enemy, he saw no prospect of
escape, and throwing himself upon his sword, he in-

stantly expired. The head of Brutus was sent to

Rome, to be thrown at the foot of Caesar's statue,

and his ashes were sent to his wife Portia, who killed

herself by swallowing burning coals. Thus fell the

last of the enemies of CcX^sar; and it has been affirmed,

that not one of those died a natural death who were
concerned in the murder of that great man.

Elated with success, and dazzled with the pomp
and consequence of his exalted station, Antony sought
for the gratification of his vanity from a variety of
sources. At Athens he courted the society of the
philosophers, and assisted at their conversations and
debates. In Asia he travelled from one state to an-

other, receiving homage, exacting contributions, con-
ferring favours, and distributing crowns, with insolent

and capricious liberality. To Sysenes he gave the

kingdom of Cappadocia, in consequence of the beauty
of his mother Glaphyra. He settled Herod in the
kingdom of Judea, and on Cleopatra he showered
down the greatest favours.

As this celebrated queen had given succours to the

conspirators, Antony commanded her to clear herself

in person from this imputation of infidelity. She ac-

cordingly resolved to appear before him at Tarsus in

Cilicia, which was situated at the mouth of the river

Cydnus. Cleopatra made the most magnificent pre-

parations for the visit. Her galley, equipped with
sails of purple, shone with burnished gold, and the

silver oars which impelled it kept time to the soft

music of flutes and cymbals. Cleopatra herself lay

reclined on a couch, adorned with stars of gold, and
decked with all the emblems of the queen of love.

—

Two boys, in the costume of Cupids, fanned her by
turns, while the most beautiful women, in the charac-

ter of Nereids and Graces, were placed in groups
around her. Perfumes were burnt on the banks of the

river, while the galley descended the Cydnus, and ar-

rived, in the midst of thousands of spectators, in the

palace of Antony. Charmed, as might have been an-

ticipated, with the loveliness of the Egyptian queen,

Antony forgot to decide upon her cause, and neglect-

ing all his affairs, abandoned himself to the licentious-

ness of love, and soon afterwards followed her into

Egypt.
Octavianus having undertaken to conduct his vete-

ran soldiers into Italy, and to settle them in the lands

which he had promised as a recompense for their ser-

vices, it was found upon their arrival that there was
not a sufiicient number of new grants, and that the old

inhal)itants must make room for the soldiers. Crowds
of husbandmen and shepherds were thus driven from
their habitations; and it was with difficulty that the

immortal Virgil retained possession of his patrimonial

farm.

The maritiiTic sovereignty which Sextus Pompey
exercised over the Mediterranean, had cut off the Ro-

mans from their usual supply of corn, and this general

calamity was greatly increased by the insolence of the

newly settled soldiers, and by the commencement of
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another civil war, which had been excited by the folly

of Fulvia the wife of Antony. Jealous of Cleopatra,

she considered a quarrel with Octavianus as the most

likely means to withdraw her husband from Egypt.

—

Her brother-in-law Lucius, who was the consul, aided

her in this scheme, and insisted that Antony should

have the same share as Octavianus in the distribution

of the lands. Octavianus offered to refer this question

to the decision of the army. But Lucius declining;

this arbitration, placed himself at the head of six

legions, consisting chiefly of the ejected peasantry.—
Octavianus however hemmed him in between two
armies, and forcing him to return to Perusia in Etru-

ria, he reduced him to such distress by famine, that

he surrendered to the conqueror. Octavianus gener-

ously pardoned the aggressors, and returned to Rome
in triumph.
Roused by the intelligence of his brother's defeat,

Antony sailed in a considerable fleet from Alexandria

to Tyre, and from ihenre to Cyprus and Rhodes.

Leaving his wife Fulvia on her death-bed at Sicyon,

he hastened to oppose Octavianus. The triumvirs met
at Brundusium. A reconciliation took place, and was
cemented by the marriage of Antony with Octavia, the

sister of Octavianus. To the former was assigned the

eastern division of the empire, and to the latter the

west; while Lepidus was allowed the African provinces,

and Sextus Pompey those Mediterranean islands which
were already in his power.
Though the Roman people now expected a general

tranquillity, yet the mutual jealousies of so many
tyrants speedily involved the empire in fresh conten-

tions. Antony and Pompey having quarrelled respect-

ing the evacuation of the Peloponnesus, the latter re-

newed his piratical enterprises, and seized the corn
which was consigned to Italy. _

Octavianus now saw the necessity of putting down
the naval power of Pompey. With a fleet which he

had built at Ravenna, and another which Menodor-
us, who had separated from Pompey, had brought to

his assistance, he invaded Sicily, but receiving a check
from Pompey, and being afterwards disabled by a

storm, he was obliged to postpone his designs. Rein-

forced, however with one hundred and twenty ships

from Antony, he again invaded Sicily, but being again

shattered by a storm, he refitted his ships, and placed

them under his friend Agrippa. Af"ter different battles

Agrippa gave a final blow to the power of Pompey,
who surrendered himself to Antony, by whom he was
put to death.

The ambition of Octavianus increased with the

death of Pompey. He now resolved to reign alone;

and the conduct of his colleagues afforded him reasons
sufficiently plausible for this resolution. Lepidus had,
without any reason, added Sicily to his province. He
refused to listen to any expostulation on this subject,

and Octavian havingmarclied against him, the soldiers

of Lepidus saluted him as their general. Lepidus
threw himself in submission at the feet of his colleague,

who spared his life, and banished him to Circjeum.
Upon his return to Rome, Octavianus was idolized

both I}y the senate and the people. The imprudence
of Antony had displaced him from their affections; and
it now became necessary, both for the welfare of Rome,
and for the establishment of Octavianus's authority, to

deprive Antony of his power and influence. The mili-

tary reputation of Antony had suffered greatly from
the failure of his expedition against the Parthiansj
in which he lost all his baggage, and nearly a fourth
of his army; and his passion for Cleopatra seems to
have led him into actions of such extravagance and
vanity, that his fall could not be far distant. His
triumphal entry into Alexandria, after his defeat in

Parthia, his transference of several of the Roman
Asiatic provinces to Cleopatra, his divorce of Octavia,
and his marriage with the Egyptian queen, and above
all, his idle pageantries and his profligate life, render-
ed him unfit for any office under the commonwealth of
Rome.

Octavianus skilfully availed himself of the failings

and vices of his colleague, and after consulting with
the senate, he made the most active preparation for

war. Antony being informed of this design, sent his

lieutenant Canidius into Europe with his army, while
he and Cleopatra set off for Samos to superintend the
preparations for war. Doth parties were now ready to
commence hostilities. Antony had an army of 100,000
foot, and 12,000 horse, with a fleet of 500 ships of war.
Octavianus was at the head of 80,000 foot and 12,000
horse; but his fleet was only half the size of Antony's.
The war began with a naval engagement near

Actium, a city of Epirus. The rival fleets were drawn
up in front of each other at the mouth of the Gulf of
Ambracia; and the armies of the contending chiefs,

marshalled on the opposite sides of the gulf, shouted
for the commencement of the action. The prows of
the vessels, armed with points of brass, drove furiously
against each other, and on their sterns were erected
towers, from which arrows were discharged by me-
chanical power. Octavianus's seamen fought with long
poles, hooked with iron, and the combat was in this

way maintained for a long time, with great equality of
success. On a sudden, however, Cleopatra fled with
sixty sail, and, what was still more unexpected, she
was followed by Antony. The battle, however, still

raged, and about five in the evening, Antony's fleet

submitted to Octavianus. His army soon after accept-
ed of terms from the conqueror, and Octavianus, with-
out even a skirmish by land, had driven his antagonist
from the empire.

After these misfortunes, Cleopatra conceived the
extraordinary design of transporting her flest over the
Isthmus of Suez into the Arabian Sea; but the Ara-
bians having burnt some of them which she had suc-
ceeded in carrying over, she abandoned her plan, and
resolved to defend Egypt against Octavianus. Cleo-
patra would willingly have accepted of terms for her-
self; and Antony is said to have asked nothing more
than the right of spending the rest of life in retire-

ment. Octavianus, however, refused to listen to any
proposals, and again trusted his cause to the decision

of war. His lieutenant Gallus took Parietonium, and
Octavianus himself invested Pelusium with another
army. This stronghold, which might for some time
have obstructed his march, was instantly surrendered,
either from the cowardice or treachery of the governor,
and Octavianus advanced without opposition to the
gates of Alexandria. The troops of Antony made a

desperate sally from the city, and gained a temporary
advantage over theenemy's cavalry. This partial suc-

cess revived his hopes, and encouraged him to make
one desperate effort, both by sea and by land; but be-

3 F 3
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fore takinq^ this step, he challenged Octavlanus to

single combat, which was of course contemptuously

declined.

Having placed his troops on an eminence in the

neighbourhood of Alexandria, he ordered his fleet to

engage that of the enemy. The galleys advanced in

good order, but they immediately joined those of Oc-

tavlanus, and retired peacefully into the harbour. The
cavalry at the same time forsook him, and though his

infantry remained steady, yet they were soon defeated

and driven back into the city.

Cleopatra having circulated a rumour of her death,

Antony stabbed himself with his sword, and Cleopa-

tra, who was soon afterwards taken prisoner, perished

by her own hands.*
After settling the affairs of Egypt, Octavianus left

Alexandria in the beginning of September, and passing

through Syria and other provinces of Asia Minor, he

spent the winter in adjusting their various political

concerns. In the beginning of the following spring,

he went into Gieece, and arrived in Rome in the

month Sextilis, afterwards called August, when his

victories were celebrated by three triumphs, which
lasted for three successive days.

The undisputed sovereign of the whole Roman em-

pire, Octavianus had now attained the summit of his

wishes. Great as his ambition undoubtedly was, and

numerous as the dangers were through which he

reached the pinnacle of earthly greatness, he yet seems

to have compared with the wisdom of a philosopher

the honours and the dangers of imperial power. He
recollected the aversion of the Romans to a kingly go-

vernment; he saw before him. his illustrious uncle,

basely murdered on the seat of almost omnipotent

power, and he dreaded that another assassin might
attack him also upon the throne. On the other hand,

he recollected the fate of Sylla. He admired his mo-
deration in divesting himself of that supreme power

which it had cost him so many lives to usurp; and he

remembered that this monster of cruelty was allowed

to die peacefully in his bed in the midst of men whose

relatives he had murdered, and in tlie neighbourhood

of a city which he had inundated with 1)lood. In the

dilemma in which Octavianus was thus placed, be-

tween his love of power and his dread of treason, he

consulted his friends Agrippa and Maecenas, in whose
wisdom and honour he placed the firmest reliance.

Agrippa was deeply impressed with the same views

which had forced themselves upon the fears of Octa-

vianus; and he earnestly intreated him to restore

liberty to his country, and to leave behind him the re-

putation of having taken up arms with no other view

than that of revenging the death of Caesar. Maecenas,

on the other hand, represented to him the danger of

renouncing his authority. He impressed it upon his

notice, that the tranciulllity of the state depended on

the indivisibility of the sovereign power. He urged
it upon him as the golden rule in government, to go-

vern others as he would wish to be governed had it

been his destiny to obey; and he suggested to him
that under the title of Cxsar or Jmperator, he. might
enjoy all the influence of a king without oflending the

prejudices of his countrymen.
Octavianus thus supported in his natural attachment

to power, followed the advice of Maecenas. He paid
the greatest attention to the people, and amid the

cheapness and abundance of provisions, the shows and
games with which they were amused, they were not
sensible of the authority which was exercised over
them. He made a census of the people in his sixth

consulship, and found the number of men fit to bear
arms to be 463,000. He abrogated the iniquitous

laws which had been created during the triumvirate.

He erected many public edifices; he repaired those
which had gone into decay; he ornamented the city

in various ways, and by attending to tlie details of bu-

siness, by reforming abuses, and by appearing in per-

son at the public amusements, he fixed himself deeply

in the afi'ections of the people.

Having entered upon his seventh consulship, he
went to the senate house, and by the advice of Agrip-
pa and Maecenas, he offered to resign his authoi-ity

into the hands of the people as under the old com-
monwealth. The senators besought him to take upon
himself the sovereign authority; but though he reluc-

tantly accepted of this request, he refused to hold it

for more than ten years. A new name was thought
necessary to characterize this new power, and though
the name of Romulus was considered by many as the

most appropriate, yet that oi Aigiislus proposed liy Ma-
nutius Plancus was preferred and adopted. Thus ter-

minated the commonwealth of Rome, and thus com-
menced the greatest monarchy that the world had ever

seen. The Roman empire now extended over a length

of 4000 miles, and a breadth of nearly 2000, and in-

cluded the greater part of Europe, Asia, and Africa.

Its annual revenue amounted to about forty millions

of our money. The people were rich and in comfort-

able circumstances, and the great body of the popula-

tion were sunk in luxury and effeminacy.

Having gained completely the affections of the peo-

ple, Augustus used every means to render permanent
the attachment which already existed between him and
his soldiers. He maintained a standing army of

twenty-three legions, of which seventeen were sta-

tioned in Europe, viz. eight on the Rhine, four on the

Danube, three in Spain, and two in Dalmatia. The
other eight v.'ere placed in Asia and Africa, four on
the Euphrates, two in Egypt, and two in ancient Car-

thage. This army amounted in all to 170,650 men.
The emperor's guard consisted of twelve cohorts, or

about 10,000 men, who were stationed in the vicinity

of Rome. The navy of Augustus consisted of two
powerful fleets, one of which was stationed at Raven-
na on the Adriatic, and the other at Misenum in the

Mediterranean. The senators of Rome, like the peo-

ple, soon felt that they were imder absolute dominion.
They were on all occasions consulted by Augustus,
and were so highly satisfied with his conduct, that

they added to his other titles that of Father of his

Country.
Having thus wisely arranged the public institutions

of the empire, Augustus felt himself obliged to attack

the Cantabrians and Asturians, two Spanish nations,

who had never yet yielded to the Roman power. In

that war, the Romans met with a formidable resis-

tance, and it was with great difficulty that they suc-

ceeded in subjugating these warlike nations.

• The particulars of the deatlis of Antony and Cleopatra have been already minutely detailed

guished persons.

in our lives of these two distin-
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The reputation of Augustus, not only as a warrior,

but as a legislator and statesman, had extended to the

remotest kingdoms. Phrahates, king of Parthia,

offered to enter into a treaty with him on his own
terms; and Porus, king of India, sent to him three

ambassadors, intrusted with a letter in the Greek lan-

guage, informing liim that he held dominion over 600

kings, and that he valued so highly the friendsliip of

Augustus, that he would meet him at any place he

should appoint, and would assist him in any right

cause. Of these three ambassadors, two died on the

journey; the third, who was a Gymnosophist, and

named Zarmar, met Augustus at Samos, and accom-

panying him to Athens, he there burnt himself in his

presence.

The Roman empire had now extended itself far be-

yond those limits which nature had assigned it. Rome,
venerable from its antiquity, distinguished by its liter-

ature, by its arts, and by its arms, was indeed a

powerful centre, capable of holding together, and of

drawing into its vortex the most distant and scattered

elements; but the equilibrium which it enjoyed was
one of tottering stability, which one impulse might
disturb, and which one irruption might forever de-

stroy. That stable poise which tends to right itself

when it is disturbed, and wbirh can arise only in a

state consolidated by common interests, and held to-

gether by the frame-work of equal laws, was unknown
to Rome in her best days, and has perhaps been wit-

nessed only as a* phenomenon of modern legislation.

The wide-spread dominions of the Romans embraced
many heterogeneous elements. Bounded by states

little raised above savage life, frequent incursions

were made into its remote provinces; and encouraged
by success, the Germans in the north of Europe made
a formidable irruption into Gaul. Though at first re-

pulsed with loss, yet they had set the example of dis-

obedience; and the Rhreti, who lived near the Lake of

Constance, entered Italy, laying waste every territory

through which they passed, and putting man, woman
and child to the sword. Drusus, the second son of

the Empress Livia, was sent owt against the invaders,

and gained a complete victory over them; and the

remnant of that army having been joined by the Vin-
delici and Norici were reduced by Tiberius, Drusus's
elder brother, and yielded to the Roman power. In
order to maintain these tribes in subjection Augustus
established two colonics in Vindclici, and constructed
a road from thence into Noricum and Rhietia. For
the defence of these colonics he built two cities, Dry-
somasrus and Augusta Vindelicorum, now Nimeguen
and Augsburg.
Augustus was now raised to the spiritual honour of

Pontifex Maximus; an office which was filled by all his
successors; and in this new capacity he improved the
calendar, and burned 2000 pontifical books, reserving
only those of the Sybilline oracles.

Agrippa, who, since the elevation of Augustus, had
held the important situation of governor of Rome,
died of a violent fever in Campania, (see our article

Agrippa,) and v/as succeeded in the government of
Rome by Tiberius. Augustus, however, commanded
him to divorce his wife Agrippina, and to marry Julia,

the wife of Agrippa, and the daughter of the emperor,
whose abandoned conduct had been kept a secret only
from her father.

Although Aggrippa had subdued the Pannonians, yet

the news of his death had inclined them to shake off

the Roman yoke, and Tiberius and Drusus were sent

to subdue them. After having achieved several bril-

liant victories in Germany, Drusus was carried off by
a violent fever; and Tiberius, after reducing the Pan-
nonians, succeeded to the chief command in Germany,
where he obtained several victories which restored the
general tranquillity. On his return to Rome Tiberius
received the honour of a triumph, and was appointed
to the tribuncsUip for five years; but disgusted proba-
bly by the debaucheries of his wife Julia, or ofl'endcd

at the honours and titles which Augustus had con-
ferred on his grandchildren, he asked leave to quit
Rome, and retired to Rhodes. Notwithslhanding the
remonstrance of his mother Livia, and the positive

refusal of Augustus to comply with his request, Tibe-

rius persisted in his resolution and confining himself
to his apartment, he refused for whole days to take
any food. Augustus finding it without avail to resist

so implacable a temper, permitted him to retire to

Rhodes. Tiberius, however, soon repented of the rash-

ness of this scheme, and requested leave to return to

Rome; but Augustus compelled him to remain at

Rhodes for seven years ; and though Livia obtained

for him the appointment of the emperor's lieutenant

in these countries, yet Tiberius during the whole of
his stay at Rhodes appeared only in the character of a
private individual.

A peace, profound in its character, and universal in

its extent, now reigned throughout the known world.
The temjjle of Janus itself was shut, the signal of peace
and tranquillity, with the sight of which Rome had
never once been blessed since the days of Numa Pom-
pilius. At this moment of general benignity, when
Rome gloried in her wisdom as well as in her power,
and when her attention was distracted by no pursuits

of interest or of glory, the Saviour of the world was
born in Judca, 753 years after the foundation of Rome.
About three years after this event Tiberius was per-

mitted to return to Rome, but was not allowed to hold

any public situation. The death, however, of I^ucius

and Caius Cssar, the two grandsons of Augustus, on
whom he had conferred the title of princes of the Ro-
man youth, opened to Til)erius the prospect of being

one day the sovereign of Rome. Although it was sus-

pected that Livia had carried them off by poison, yet

Tiberius had shown such unaffected sorrow at their

death, that Augustus adopted him as his son.

A second irruption of the barbarous hordes of the

north again disturbed the empire. Three legions and
six cohorts, under Quintilius Varus were almost en-

tirely cut to pieces in Germany by Arminius, a brave

but crafty general; and, when Varus saw that every

thing was lost, he and several of his officers put them-

selves to death. His head was afterwards sent by the

insurgent general to Augustus, who was almost driven

frantic by the defeat. He allowed his hair and his

beard to grow for many months; he tore his garments,

and, in fits of distraction, he beat his head against the

wall, exclaiming. Oh! Varus, restore me my legions.

To retrieve this disaster Tiberius was sent into Ger-

many, where he performed many brilliant exploits;

upon which he was honoured with a triumph by the

Romans, and by Augustus with his friendship. Tibe-

rius was now assumed by Augustus as his colleague,

and, having sent Germanicus against the northern

hordes, Augustus accompanied Tiberius during a part



414 ROMAN EMPIRE.

of his journey; but having been taken ill at Pola in

Campania, he died in the 76lh year of his age, and
56th of his power, having held the sovereign authority

for 44 years. As Augustus had shown some marks of

returning affection for his grandson Agrippa Posthu-
jnius, it has been suspected that Livia hastened his

death, by giving him poisoned figs. Augustus recom-
mended^Tiberius as his successor. He left his fortune

partly to Tiberius and partly to Drusus; and he be-

queathed legacies both to the people uiid the army.
The virtues of this great man have been embalmed in

the writings of Virgil, Horace, and Ovid; and the Jiu-

gustan age of Roman literature has been celebrated by
the admiration of all succeeding ages.

Tiberius began his reign by acts of cruelty and de-

ceit. After causing Agrippa Posthumius to be mur-
dered by a military tiibune, Tiberius affected to hesi-

tate about the acceptance of the supreme power. The
two consuls, however, having first reluctantly taken
the oath of fidelity to him as emperor, administered
it to the senate, the people, and the soldiers; yet not-

withstanding all this eagerness in his service, Tibe-
rius declared that he would only hold the empire till

the conscript fathers should, in their great wisdom,
think proper to give repose to his old age.

The festivities and consequent relaxation of disci-

pline in which the Roman armies were permitted to

indulge on the accession of Tiberius, gave rise to two
revolts of a most alarming nature. Percennius, a

common soldier, and known in Rome as the ringlead-

er of hissing parties in the theatre, had excited his

fellow soldiers by inflammatory speeches. Tiberius
himself wrote to the insurgents; but finding his re-

monstrances unavailing, he sent his son Drusus to

try the influence of persuasion and of force. The in-

surgents, however, massacred several of their offi-

cers; and it was only by the effect of an eclipse of the

moon on their superstitious feelings that they were
brought to reflection. Drusus availed himself of this

favourable incident, and having condemned and exe-

cuted some of the ringleaders, the mutiny was com-
pletely subdued with the timely aid of some violent

storms which had alarmed their fears.

The revolt which took place in Germany almost at

the same time, and from the same causes, assumed a
more inveterate character. When the insurgents had
gone so far as to drown several of the centurions in

the Rhine, Germanicus hastened from Gaul to re-

store subordination. Unable, however, to effect any
change, he feigned letters from Tiberius, in which it

was agreed that all soldiers who had served sixteen
years should be deemed veterans; that those who had
served twenty should be discharged; and that some
legacies which had been bequeathed to them by Au-
gustus should be paid to double their amount. When
this money was paid, the troops retired peaceably into
their quarters. The arrival of deputies, however,
from Tiberius, gave rise to a report that their object
was to revoke the terms granted by Germanicus; and
notwithstanding that every assurance was given them
that the report had no foundation, yet they "attacked
the deputies, and conducted themselves with such
outrageous violence, that Germanicus thought it pru-
dent to send home his wife Agrippina, who was then
p«egnant, along with her infant son Claudius; and
many of the principal oflicers followed his example.
No sooner was Agrippina seen, with her infant in

her arms, preparing to seek for refuge from the trea-
chery of Roman soldiers, than an impression was
made on the feelings of the insurgents which no argu-
ments could have produced. Some of them now ran
to prevent her from quitting the army, while others
went to Germanicus, and entreated him to recal his

wife. Having seized and massacred their own ring-
leaders, all the legions except two returned to their
allegiance. Ceecina, who commanded these two le-

gions, having misunderstood a message from Germa-
nicus, called out those who had not joined the insur-

gents, and led them to the massacre of the disaffected.

Germanicus was distressed beyond measure at this

piece of cruelty, and endeavoured to expiate it by per-
forming every mark of respect to the bodies of those
who had fallen.

Having thus brought his army to a proper sense of
their duty, Germanicus erected a bridge over the
Rhine, and marched across with 12,000 legionaries,

26 cohorts of allies, and about 2400 cavalry. There
he fell in with the Marsi, and surprising them in the
midst of a festivity and debauch, he slaughtered the
whole army, and laid waste the country for fifty miles
round, with fire and sword. He next entered the
country of the Cotti, and having, after some resist-

ance, burnt their villages and towns, he destroyed
their capital and returned to the Rhine.
Germanicus was now called to oppose the army of

Arminius, who had cut to pieces the Romans under
Varus. Having marched against tltem while besieg-
ing Segestes, an ally of the Romans, he routed his

forces, and took many prisoners, among whom was
Thusneldis, the wife of Arminius, whom he had car-

ried off against the will of her father Segestes. En-
raged at the loss of one to whom he was deeply at-

tached, Arminius arrayed all the neighbouring king-
doms against the Romans. In marching against Ar-
minius, Germanicus fell in with the dead bodies of

the Roman soldiers who had fallen under Varus, and
who had been left unburied on the field. These he
committed to the earth with all the ceremonies which
he had leisure to perform. In this expedition various

battles were fought, in which both parties were suc-

cessful by turns. The Romans had gained few advan-
tages, and retired into winter quarters, after expe-
riencing great losses of every kind.

In his next expedition, for which he had made vast

preparations, Germanicus was more successful. He
marched against Arminius, who was encamped on
the opposite bank of the Weser; and who had resolved

to dispute the' passage of the river. Cariovalda, the

leader of the Batavian auxiliaries, crossed the river,

and was slain in an ambuscade, which had been laid

for him. by the enemy. Stertinius and .(Emilius, hav-

ing hastened to the assistance of the Batavians, Ger-
manicus in the mean time passed the river, and de-

feated the Germans with such slaughter, that the

country for ten miles round was covered with arms
and with dead bodies. After another victory, Ger-
manicus put an end to the campaign. He sent some
of his legions into winter quarters by land, while he
embarked with the rest in order to return by sea; but

a violent storm arising, his fleet, of a thousand ves-

sels, was dispersed in all directions. Some of them
were swallowed up in the ocean, others were dashed
against the rocks, while many were driven to distant

and barren shores, where the men either died of hun-
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ger, or protracted a miserable existence, by feeding

on the flesh of the dead horses which had been thrown

overboard, to lighten the sinking vessels. Many of

the troops, however, were saved, and a considerable

number of the ships recovered; those who had been

driven on the coast of Britain having been generously

sent back. After several other successful expeditions

against the Germans, Germanicus was recalled by

Tiberius. He was afterwards appointed along with

Piso to the government of Syria, but he died of poi-

son, which was supposed to liave been administered

to him by his colleague. As the army of Germanicus

had offered to raise him to the empire, an honour

which he had the virtue to decline, Tiberius had al-

ways viewed him with a jealous eye; and though he

punished Piso with death, he yet felt that the act for

•which it was inflicted had relieved him from a rival

whom he feared.

Tiberius therefore threvif off the mask which the

dread of Germanicus seems to have compelled him to

wear. He diminished the authority of the senate, as

well as the liberties of the people. He assumed to

himself even the right of interpreting and of enforcing

the laws. In this state of affairs, Sejanus, by birth a

Volscian, but possessed of the rank of a Roman
knight, had insinuated himself into the confidence of

Tiberius. He made him captain of the Prxtorian
guards; and no sooner did Sejanus find himself in this

situation of power and influence than he began to as-

pire to the sovereignty. After debauching I.ivia,

Drusus's wife, he prevailed upon her to remove her

husband by slow poison. Finding it difficult to make
any attempt on the children of Germanicus, both from

the chastity of their mother and the fidelity of their

governors, he conceived the deep plan of removing
Tiberius from the city, by which he might have more
frequent opportunities of carrying on his designs.

Tiberius's love of indolence and licentiousness of

every kind led him to prefer a country life, remote
from business and from observation. Sejanus artfully

represented to him the dangers and troubles which
might arise from the seditious temper of the Roman
populace; and having already experienced the fa-

tigues of attending the senate, the emperor retired

into Campania, under the pretence of dedicating tem-
ples to Jupiter and Augustus. He varied his resi-

dence from one place to another; but he dwelt princi-

pally in the island of Capraea, on the coast of Campa-
nia, where he buried himself in the most unlawful and
infamous pleasures. In the sixty-seventh year of his

age, this bloated voluptuary, covered with ulcers,

bent down and reduced to a shadow by dissipation,

collected around him the dregs and outcasts of socie-

ty, who could minister to his brutal appetites. To his

other vices he added those of gluttony and drunken-
ness; and the power of drinking off five bottles of

wine at a draught was deemed a qualification for the

prsetorship. As he became more aliandoned, he be-

came more cruel and suspicious. Spies and informers

were placed in every society; and this machinery was
skilfully directed to his own purposes by Sejanus,

who wrought upon the emperor's fears. The sons of

Germanicus alone stood in the way of Sejanus's ambi-

tion. He contrived to render them obnoxious to the

emperor by stories of their ambition; while he fright-

ened them in return by reports of cruelties which
were intended against them, I;Ie succeeded at last in

getting the two princes, Nero and Drusus, declared

enemies to the state, and afterwards starved to death

in a prison. From that hour the rise of this favourite

was unexampled. He enjoyed the entire confidence of

Tiberius, and possessed omnipotent power over the

senate. Statues without number were erected to him,

crowds of idolaters ofi'ered incense at his shrine; and
never was there a despot with more absolute authori-

ty, or more the object of dread, than Sejanus. The
rapidity of his rise, and the elevation to which he had
attained, seem to have been designed as a contrast to

the precipitancy of his degradation, and the depth of

his fall. He was at once accused of treason by Satrius

Secundus, and the accusation was seconded by Anto-

nia, the mother of Germanicus. Tiberius was satis-

fied of its truth; but destitute of courage, he still pre-

tended to entertain for him his usual respect. He
even granted him new honours, and made him his

colleague in the consulship; and while he commanded
the senate to put him in prison, he ordered soldiers

to guard him, and prepared ships to favour his es-

cape. The senate, however, went beyond their or-

ders, and consigned him to execution. He was now
deserted by all. The people loaded him with insults

and execrations, and after his execution, his body was

dragged through the streets, and his whole family put

to death.

This event seems to have roused in Tiberius a pas-

sion for executions. He filled the prisons with the

supposed accomplices of Sejanus, and he ordered all

the accuocd to be put to death without examination.

Out of twenty senators whom he elected as his coun-

cil, he put to death sixteen; and he at last seems to

have inflicted tortures and even death for his own
amusement. While the tyrant was thus glutting him-
self with Roman blood, and feasting his eyes on the

torments and agonies of his victims, the provinces of

his empire were left under the protection of avari-

cious lieutenants, who were more intent upon the ac-

cumulation of wealth than anxious for the safety of

the state. The barbarians harassed the provinces on

all sides. The Dacians and Sarmatians seized upon
Moesia; the Germans desolated Gaul; and Armenia
fell under the dominion of the King of Parthia.

Though sunk in vice and pleasures, the monster yet

seems to have been distressed at these encroachments

upon his power; and it is said, that in one of these fits

of distraction he was heard to wish, that heaven and

earth might perish when he died. Forsaken by his

appetites, insensible to the stimulants even of the

worst vices, and debilitated by their too frequent ap-

plications, Tiberius felt that his dissolution was ap-

proaching; and he is said to have named Caligula his

successor, in the hope that the enormity of his crimes

might blot out the recollection of his own. This de-

testable motive, which human nature shudders in re-

cording, has perhaps been invented by his enemies;

but, on the other hand, history has informed us, that

Tiberius was heard to avow, that Caligula possessed

all the vices of Sylla without his virtues; that he was

a serpent that would sting the empire, and a Phaeton

that would set the world in flames.

Though Tiberius thus made some preparation for

his departure from the world, he yet strove to conceal

the symptoms of its rapid approach. He sought in a

change of place to keep down the feelings which ha-

rassed him. Having at last settled at the promontory
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of Misenum, his infirmities increased, and he one day

fell into a succession of fainting fits which all around

him believed would prove fatal. His favourite Macro,

looking for new honours, advised Caligula to secure

the succession. The court congratulated Caligula,

the PraEtorian soldiers acknowledged him, and the

multitude had added their applause, when the unex-

pected recovery of Tiberius struck terror and alarm

into all parties. Sorrow for the dying emperor again

sat on every countenance. Caligula, as if moonstruck,

expected to exchange an empire for a grave; when
Macro again converted his mourning into joy, by

smothering the dying emperor with pillows, or, as

others say, by cutting hint off with poison. Thus was
terminated the base career of Tiberius, in the 78th

year of his age, and the 22d of his reign.

During the latter days of Tiberius, the vices which
degraded the sovereign, extended their pollutions over

all classes of the population. Pleasures which were
most unnatural, were most piizcd. Men called Spin-

trise carried on the trade of inventing new kinds of

pleasure and licentiousness. Gluttony had been redu-

ced to a system by Apicius Cjelius who hanged him-

self after he had devoured his estate; and every form
of vice, and every variety of folly and licentiousness,

now seemed to have been swept from the superficies

of the empire and concentrated in Rome.
In the 18th year of the reign of Tiberius, our Sa-

viour suffered crucifixion under Pontius Pilate the

Roman governor of Jerusalem, who is said to have

sent to Tiberius,an account of his passion, resurrection

and miracles. The emperor, struck with the singu-

larity of the statements, reported them to the senate,

and desired that Christ should be ranked among the

gods of Rome. The senate, however, declined his

request, and even ventured to command all Christians

to leave the capital. Tiberius, however, is said to

have issued another edict which threatened all who
accused them with death, and thus permitted them,

during the rest of his reign, to reside unmolested in

the city.

Caligula succeeded to the empire under auspices of

a most favourable kind. His father Germanicus had

been adored by the army and the people, and he him-

self had been bred among soldiers, and had shared in

their toils. The congratulations of the senate and of

the people met him as he advanced to Rome, mourn-

ing over the dead body of Tiberius. Remote sove-

reigns courted his alliance, and the whole world seems

to have given him the credit of every virtue.

The early conduct of Caligula did not belie these

extravagant expectations. Having presided at the

funeral rites of Tiberius, he brought to Rome the

ashes of his mother and his brothers, and instituted

annual solemnities to their honour. He revived the

institutions of Augustus that Tiberius had ruined.

—

He reformed abuses; he punished the corruption of

governors; he banished the Spintrire: and sent Pontius

Pilate an exile into Greece; he restored the election

of magistrates by popular suffrage, and he performed

many acts of lilierality and virtue which gave him a

just claim to the gratitude and admiration of the

people.

That such a character should at once change into

that of a furious madman, and a cruel and capricious

tyrant, without any apparent motive or any reasonable

cause, is not within the limits of belief. We are dis-

posed, therefore, to place some confidence in the asser-
tion, that a disorder which took place after his acces-
sion to power, had destroyed his intellects and altered

his nature. Acts of individual cruelty were the first

symptoms of his insanity. One Politus had loyally

devoted himself to death if the emperor should reco-

ver, and another Secundus had vowed to fight in the
amphitheatre on the same account. No sooner had the
emperor recovered, than he compelled them both to

fulfil their vows. Gemellus who had been left by his

grandfather Tiberius co-heir with Caligula, was order-

ed and compelled to put himself to death. Silenus,

the emperor's father-in-law, was the next victim, and
Gercinus, a. senator of great probity, shared the same
ftite for refusing to give false witness against Silenus.

Among the numerous victims of his suspicion and
avarice, was Macro, to whom Caligula was indebted

for his sceptre.

The absiird vanities of Caligula form a sort of relief

to the details of his cruellies. He took to himself the

title of ruler. He ordered divine honours to be paid

to him, and he assumed the names of such of the gods

as were at the time most agreeable to him. He deca-

pitated the statues of Jupiter and some of the other

deities and ordered his own head to be put upon their

trunks. He seated himself between Castor and Pollux,

and commanded their worshippers to pay their adora-

tion to him; and he finally added their temple to his

palace in the form of a portico, in order that the gods

might become his porters.

These depravities, together with his licentiousness

and prodigality, of which we have given a detailed

account in his life, (See Caligula,) at last roused the

patriotism of the Romans. Cassius Cherea, a tribune

of the Prsetorian bands, conceived and executed the

plan of terminating the frightful reign of Caligula.

—

This monster of iniquity was despatched with thirty

wounds, and died in the 29th year of his age, and the

4th of his reign. His wife and infant daughter perish-

ed alons,' with him; a centurion stabbed the one, and
the brains of the other were dashed out against a wall.

Although the conspirators had destroyed the tyrant,

they neglected to provide a successor to the throne.

An attempt was made l)y Saturninus, who was then

consul, to impress upon his countrymen the value of a

free government. The senate listened with eagerness

to the proposal, and having brought over some cohorts

of the city to their views, they boldly seized upon the

Capitol. Such an attempt, however, was vain. The
army and the mob, dazzled with the public spectacles

with which the emperors had indulged them, and re-

collecting the donations which they had received, saw
no advantages but in a monarchical government. Be-

tween these contending opinions, chance at last decid-

ed. Claudius, the uncle of Caligula and the nephew
of Tiberius, was found accidentally by the soldiers,

and he was immediately carried to the camp upon
their shoulders, and proclaimed emperor. The senate

passed a decree confirming this choice, and with some
reluctance they went to pay him homage. Cherea
was the first victim whose life Claudius demanded.

—

With the fortitude of an ancient Roman he begged

that he might perish by the same sword with which

he slew Caligula. His friend Lupus suftcred death

along with him, and Sabinus, who had been a partner

in the conspiracy, fell by his own hand.

Claudius, whose history has been detailed at suffi-
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cienl length in our account of his life, was poisoned by

his wife Agi'ippina in the 64th year of his age, and the

14th of his reign.

In order to secure the succession of her son Nero to

the throne, Agrippiiia concealed the death of Claudius.

Alarmed lest Biitaunicus, the son of Claudius, by his

first wife Messalina, should be chosen by llie army,
she kept him and his sisters Octavia and Antonia out

of the way, and when her schemes were all arranged,

she threw open the gates of the palace, and Nero, at-

tended by the prefect of the Praetorian guards, pre-

sented himself to secure the gratulations of the army
and the people. Afler being proclaimed emperor with
shouts of joy, he was carried in a chariot to the rest

of the army, and having made a speech and promised
donations, he was declared emperor by the united
voices of the army, the senate, and tUe people.

At the age of seventeen, Nero began his reign in a

manner which held out the prospect of better times.

At the funeral obsequies of Claudius he pronounced
an oration which was drawn up by his tutor Seneca.

His mother, Agrippina, to whom he submitted with
implicit obedience, already began to gratify her private

animosities. Without Nero's knowledge she procured
the assassination of Silanus, the proconsul of Asia,
and contrary to Nero's wishes, she compelled Narcis-
sus to put an end to his own life. These cruelties,

however, did not last long. Burrhus, the prefect of

the Prsetorian guard, and Seneca openly opposed the

continuance of these cruelties. With the consent of
Nero they laid down a plan of government both mer-
ciful and wise; and while Nero followed their counsels
his conduct was considered as a model to succeeding
princes. He was not only just and liberal and humane,
but condescending and aft'aljle; and the Romans fondly
hoped that the tyranny of former sovereigns would be
balanced by the clemency and wisdom of Nero.
These expectations, however just and reasonable,

were soon disappointed. Nero had concealed the
depravity which nature had implanted in his heart,

and, as circumstances arose to call it forth, it began to

develop itself in all its hideousness. Plaving fallen

in love with a freedwoman of the name of Acte, he ex-

cited the rage of his mother, who dreaded that her
own influence would be transferred to a concubine.

—

He exerted every nerve, therefore, to thwart her
wishes, and showed his displeasure by displacing
Pallas, her principal favourite. Enraged at the slight

which was thus put upon her, Agrippina pronounced
Nero an usurper, and declared that Bi-ilannicus, the
heir of his father's throne, was still alive. The de-
pravity of the emperor's heart was now called forth.

He contrived to have Britannicus poisoned at a public
banquet, and he abridged the privileges of Agrippina,
and prohibited her from being visited by persons of
whom he was suspicious.

Having shaken off the yoke of Seneca and of Burr-
hus, Nero gave way to rioting and licentiousness.

—

Disguised as a slave, he prowled about the city, fre-

quenting taverns and brothels, and attempting to kill

every person who interfered with him. These extra-
vagancies, vicious as they were, found still some apo-
logy in the youth and circumstances of Nero; but as
he advanced in years his crimes became more detesta-
ble. Abandoning his wife Octavia, he cohal/ited with
Poppea, the wife of his favourite Otho. Enraged at
this connexion, Agrippina became the enemy of Pop-
VoL. XVI. Part II.

pea, who retaliated by persuading Nero to get rid of
his mother. Nero yielded to this request. He tried to

break her spirit by various petty but ineffectual vexa-
tions. He next tried the effects of poison, but though
twice administered, she resisted its effects. He at-

tempted to drown her by giving her a pleasure sail on
the coast of Calabria, in a ship so built, as to fall to

pieces in the water; but this experiment was ill ma-
naged, and Agrippina contrived to support herself
above water till she was picked up by a trading vessel.

Unable to extinguish the vitality of Agrippina, Nero
consulted Seneca and Burrhus, but both of them de-
clined to have any concern with such a deed. In this

perplexity, Anicetus, the contriver of the ship, offered

his services, and Nero is said to have exclaimed oa
the occasion, " That he never before felt himself an
emperor." Anicetus, however, having already failed in

his machinery had rccourGe to a more direct method.
Attended by a body of soldiers, he surrounded Agrip-
pina's house, forced open the doors, and despatched
Agrippina with many wounds. Nero was sent for to

see that the deed was rightly done; and after surveying
the body, he remarked that he never thought his

mother had been so handsome.
Having been applauded by the senate for this horrible

parricide, Nero had no occasion to follow any other
will than his own. Satiated for awhile with his mother's
death, he now addicted himself to music and to chariot
driving. He atlast became aprincipal performer in the
chariot races; and having been well received in this new
capacity, he soon afterwards exhibited as a singer on the
stage; making his first public appearance at the juvenile
games instituted by himself. His next passion was to be
a poet and a philosopher. The wits about court contri-

buted their instalments of written and extemporaneous
verses, wliich, when tacked together by his orders, be-

came a poem by Nero. In like manner, he attended the
debates and sought the society of philosophers.

Having thus become a player of all work, Nero re-

solved to make the tour of his empire to display his

varied accomplishments. At Naples, the imperial
performer so rivetled the attention of his audience,

that an earthquake, which happened during one of his

songs, was not felt in the theatre. Like other ai'tists

of moderate ability, he ran down his brother perform-
ers; he intrigued with his judges, and organized clubs

and factions to applaud and to support him. Soldiers

were stationed every where to make the hearers
applaud at the right time, and to prevent any person
whatever from leaving the house. Some fell into

swoons in order to be carried out: several women were
delivered in the theatre; and Vespasian, an old senator,

and afterwards emperor, having been overpowered by
sleep, while Nero was chanting one of his choruses,

narrowly escaped with his life.

The cities of Greece having sent deputies to Nero
to inform him that they had made a law to transmit

to him the crowns for all the games, the emperor en-

tertained them in the most elegant manner. Knowing
the weakness of the monarch, they requested him for

a song, which they honoured with bursts of applause.

Finding that his musical powers were so highly ap-

preciated by this refined people, he spent a whole year

in Greece, where his suite consisted of dancers, sin-

gers, tailors, and other appendages of a theatre. He
displayed his prowess at all the games. At the

Olympic games, he drove a chariot with ten horses,

3 G
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and though he was jerked from his seat, yet he was
crowned as the conqueror. At all the other games he
was equally successful, and he obtained no fewer than
1,800 crowns. On one occasion he was opposed by a
good singer, whose voice had surpassed his prudence,
for Nero ordered him to be killed on the spot. His
entry into Rome was the grandest pageant which the
Romans had been called to witness. Seated in the
chariot of Augustus, shining in Tyrian purple, and
crowned with the Olympic garland, he carried on his
head the Pythian crown, and had 1,100 crowns borne
before him. Beside him was a musician, and behind
him a band of virgins, who celebrated his victories by
their vocal powers. The city was in a blaze of joy,

and every kind of incense was offered to the royal per-
former. The next ambition of Nero was to excel in

strength, and appear as a Hercules redivivus; and
after he had taken lessons in boxing and wrestling, he
had a pasteboard lion erected in the theatre, which he
assailed and struck down with a single blow.

One of the most extraordinary events in the history

of Rome, namely, the burning of the city, has been
with some degree of plausibility ascribed to the wick-
edness of Nero. This great fire began in shops filled

with combustible materials, and spread with unex-
ampled rapidity. Commencing in the lower parts of

the city, it extended with astonishing rapidity to the

higher parts. All attempts to stop the progress of

the flames were prevented by persons that seemed
stationed on purpose, and these same persons were
seen to throw lighted firebrands into the houses, and
did not scruple to declare that they had authority for

doing so. After raging six days, the progress of the

conflagration was at last stopped at the foot of the

Esquiline Mount, by pulling down a number of build-

ings. Nero, who was at Antium during the fire, is

said to have mounted his private stage, and to have
sung the destruction of Troy on account of its sup-
posed resemblance to the present calamity. When
he heard, however, that the flames were approaching
his palace, he came to Rome, but just in time to wit-

ness the destruction of the palace. Nero appeared to

feel some compassion for the poor Romans whom this

desolation had left houseless and distressed. He laid

open the field of Mars, and even his own gardens to

receive them. He ordered tents to be erected; he
lowered the price of corn, and had all sorts of furni-

ture and necessaries brought from Ostea.

While provision was thus making for the forlorn

populace, another conflagration broke out; but it was
chiefly confined to the spacious part of the town oc-

cupied by public buildings and ornaments, and there-

fore did not occasion such distress to the inhabitants.

Only four out of the fourteen quarters of Rome re-

mained entire. Among the public buildings which
perished was the temple dedicated to the Moon by
Servius Tullius, the temple and altar which Evander
erected in honour of Hercules; the chapel to Jupiter
Stator, built by Romulus; the Court of Numa, and
the Temple of Vesta. Along with these superb monu-
ments of antiquity, there were destroyed many of the
treasures acquired in war, the finest paintings and
sculptures of Greece, and the writings of many illus-

trious authors.

After the destruction of the city, Nero's first care

was to provide for his own accommodation. Severus
and Celer designed a palace of huge dimensions,
which, according to Pliny, extended quite round the
city. It embraced within its circle, hills, wildernesses,
lakes, forests stocked with wild beasts, green and spa-
cious fields. The galleries consisting of three rows
of lofty columns, were each a mile long, and at the
entrance of the palace was a colossal statue of Nero
120 feet high. The walls of the palace were covered
with gold, and it was roofed with tlie same metal,
from which it got the name of the Golden House; and
the interior was adorned with a profusion of golden
ornaments, precious stones, and mother of pearl. The
wood work .was inlaid with gold and ivory, and the

dome of one of the banqueting: rooms had a diurnal

motion like the heavens Having found Nero enter so

warmly into the projected palace, Severus and Celer
propoacd to him to cut a canal from the Lake Avernus
to the mouth of the Tiber 160 miles long and ten
broad, that two galleys of five banks of oars might
pass abreast. Nero entered keenly into the project,

which had the merit of being useful, as it opened a
free communication between Rome and Campania.
Convicts from all parts of Italy were collected, and
incredible sums expended on the work; but the labour
of cutting through the hard rocks and steep moun-
tains which intervened rendered it necessary to aban-

don the undertaking.

In rebuilding the city, a regular plan seems to

have been adopted. The streets were straight and
spacious, and regularly disposed; the height of the

houses w^as fixed at about seventy feet, the courts were
enlarged, and Nero, at his own cost, added large por-
ticos to the great houses wliich stood by themselves.

In order to prevent fire, the houses were raised to a
certain height without wood; they were arched with
props of stone; the common springs were not allowed
to be diverted for private use; no mutual walls were
allowed, and every citizen was compelled to have a

machine for extinguishing fires.

After the city was burnt, Nero attempted to cast the

blame on the Christians, who had begun to increase

rapidly in Rome; and he thus excited against them a

dreadful persecution, of which we have given an ac-

count in another part of our work.* The cruelties

which Nero exercised against the Christians were
soon extended to all ranks of the community. These
atrocities took their rise in a conspiracy which was
organized by Piso, a man of great integrity and influ-

ence, and which seems to have embraced some of the

leading men in the state. Through the rash zeal of a
woman, named Epicharis, the plot to which he was a

party was allowed to transpire. Confessions were ex-

torted from some of the inferior agents; but Epicharis
could not be brought, either by scourging or burning,

to disclose a single name. In consequence, however,
of the information which was obtained, Piso, Vesti-

nus the consul, Lateranus, Fennius Rufus, Subrius

Flavius, and Sulpicius Asper, with many other per-

sons of distinction, suffered death. Seneca, who had
' retired into private life, and his nephew Lucan the

poet, were also accomplices, and fell victims to their

hatred of Nero. The suspicions of Nero fell upon
persons of all ranks, and in all parts of the neighbour-

hood of Rome; and every day groups of victims were

• See Ecclesiastical IIiBToEx.
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dragged to the palace, to receive their sentence from

the tyrant himself; who, accompanied by his favourite

and profligate minister Tigellinus, presided personally

at the torture. The provinces did not escape from
these scenes of cruelty; and the governors seem to

have done homage to the imperial tyrant, by an imi-

tation of his atrocities. The cruellies exercised in

Judea by Florus, a bloody and avaricious ruler, ex-

cited a revolt among the .Tews, which set an example
that was speedily followed.

His general Corbulo, who had carried on a success-

ful war against the Parlhians, during the greater part

of Nero's reign, and who finally subjugated that peo-

ple, fell a sacrifice to the cruelty of Nero; and his

empress Poppxa, whom he kicked in her pregnancy,
miscarried and died l)y the blow.

The detestation which these actions excited, pre-

pared the public mind for the overthrow of Nero's
power. Julius Vindex, who commanded the Roman
legions in Gaul, impelled only by his hatred of tyran-

ny, openly raised the standard of revolt; and when he
heard that Nero had offered a reward of ten millions

of sesterces for his head, he boldly replied, "Who-
ever brings me Nero's head shall have the possession
of mine." This daring and disinterested leader pro-

claimed Sergius Galba emperor. Galba, venerable by
his age, and pre-etninent for wisdom and courage,
was then governor of Spain; and though he was at

first unwilling to occupy such a dangerous elevation,

yet he was induced to join his forces with those of

Vindex.
No sooner did Nero hear of Galba's resolution, than

he rent his garments, and swore that he was undone.
He threatened to massacre all the governors of pro-

vinces, to murder every Gaul, to poison the senate,

burn the city, and turn adrift the lions among the

people. The absurdity of these threats was equalled

only by the folly which was exhibited in his prepa-
rations to execute them. Instead of raising armies,
and providing for their equipment, he constructed
waggons for the easy conveyance of his musical instru-

ments, and he equipped his concubines in the drapery
of Amazons. The spirit of insurrection in the mean
time was quickly propagated among the legions in

Germany, Africa, and Lusitania. Virginius Rufus,
who commanded on the U])per Rhine, hesitated for a

while to take any active part, and during that time
his legions without his knowledge attacked and de-
feated the Gauls with great slaughter. Mortified at

this circumstance, Vindex put himself to death; but
distressing as this event was to the insurgents, it

was attended with no general consequences. Nero
had so completely abandoned his cause, that he pro-
vided himself with poison, and prepared to make his
escape to Egypt. His confidential servants were sent
off to equip a fleet at Ostia; but when Nero requested
the tribunes and centurions to accompany him, he
could not find a single person to follow his fortunes.
Agitated and perplexed, he retired to his couch; but
waking in the middle of the night, and finding that his
guards had deserted him, he sent for his friends to
obtain their advice. No friend, however, was to be
found. He went from house to house; but every door
was shut against him. He besought one of his gladia-
tors to take away his life; but no hand would raise
itself to despatch the low and despicable tyrant. With-
out a friend, and unable to find even an enemy, he was

on the eve of plunging himself into the Tiber, when
Phaon, one of his freedmcn offered him his country
house as a place of refuge. Nero gratefully accepted
the offer, and, attended by four of his domestics on
horseback, he made many escapes, and at last reached
the back of Phaon's house, which he entered by a
small hole in the wall. When Nero was here reposing
upon a wretched pallet, and sustaining himself with
brown bread and a cup of water, the senate were de-
claring Galba emperor, and condemning their oppres-
sor to suffer the rigour of the ancient laws. When he
learned from one of Phaon's slaves that he was thus
to die, and that he was to be scourged to death with
his body naked, and his head fixed to a pillory; and
when he heard the soldiers actually approaching to the
house, he planted a dagger at his throat, and contriv-
ed, with the aid of his secretary, Epaphroditus, to in-

flict a mortal wound. One of the centurions attempted
in vain to stop the blood with his cloak; and Nero ex-

pired in the 32d year of his age, and the 14th of his

reign.

Although Galba obtained the imperial power under
circumstances the most favourable, yet being in the
72d year of his age, he wanted that strength of frame
which the arduous duties of his situation so" imperi-
ously demanded. 7\.n attempt to assassinate him, and
a partial revolt in his own army, conspired with the
death of Vindex, to make hini repent of his elevation;
anrl it U <;aifl that he seriously thought of putting an
end to his existence. When he heard, however, of
the death of Nero, he assumed the title and badges of
power.

During Galba's journey towards Rome, an event
occurred which displayed the severity more than the
justice of the emperor. A body of sailors, to whom
Nero had promised certain advantages, assembled
round Galba about three miles from Rome, to request
a fulfilment of that promise, and urging it in a disre-

spectful manner, and even taking up arms, Galba dis-

persed them with a body of horse, and killed no fewer
than 7000. When Galba was settled in Rome, he be-

gan by dismissing the German cohort, by replenish-
ing the exhausted exchequer, and by putting down
those vices which had polluted the preceding reign.
Under the system of economy which was now pursued,
many acts of meanness and even of avarice were ob-
served; and the people, accustomed to partake in the
splendid shows and prodigalities of their emperors,
had neither virtue to admire, nor patience to endure,
the retrenchments of Galba. His popularity was
slightly retrieved by the public execution of Locusta,
and various other instruments of Nero's cruelty, who
w-erc dragged in fetters through the city; but this act

of justice was again neutralized by the pardon of Ti-
gellinus and Helotus, who are said to have procured
it by bribes of enormous magnitude, even though the
people cried aloud for vengeance upon those atrocious

inurderers.

The Roman legions in different provinces of the em-
pire, being bound by no tie to the interests of Galba,
exhibited various symptoms of disaffection. The army
commanded by Vitellius, an ambitious leader, openly
refused to obey any other orders than those of the

senate, and eveii sent a request to that body that they
would choose another emperor.
When the news of this commotion reached Galba,

he resolved to adopt an heir to the throne, who should
3 G 2
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have no other claim than his virtues and his talents.

Otho urged toGalba his claims to this situation; but

the emperor wished to attend only to merit, and fixed

upon Piso Lucinianus as his successor. This young
man deserved the choice which thus fell upon him;
but the senate and the army had not been accustomed
to admire the moral and intellectual qualities which
formed the ground of Piso's appointment. An open-

ing was therefore left for the ambition of Otho, who
resolved to obtain by force that appointment which
Galba had refused as a reward for his services. By
bribing and haranguing the soldiers, and exaggerating
the cruelties and avarice of Galba, he succeeded in a

few days in gaining the affection of the soldiers, who
proclaimed him emperor, and carried him with their

drawn swords into the camp. Galba was confounded
with this intelligence, and being deceived by a ru-

mour of Otho's death, he rode into the forum, accom-
panied by several of his followers, when a body of

Otho's cavalry attacked the imperial part)'. Though
at first irresolute from the flight of his adherents, Galba
recovering his energy bent forwards his head on the
approach of the assassins, and commanded them to

strike it off if it would be of advantage to the people.

This command was speedily obeyed, and his head, fixed

on the point of a lance, was carried in triumph round
the camp of Otho. The new emperor, like all his pre-

decessors, began his reign with acts of clemency and
justice. Though Marcius Celsus had been the fa-

vourite of Galba, and had adhered to the cause of his

master, yet Otho raised him to the highest honours
as a reward of his fidelity. He next gratified the just

desire of the people by putting Tigellinus to death,

and by restoring the estates of all those whom that

monster had banished or plundered.

The legions of Vitellius, whom that general had at-

tached to his interests by great promises as well as by
actual presents, proclaimed him emperor, and spread

terror throughout the capital. Otho was desirous of

making some compromise with his rival; but this offer

being rejected, he marched from Rome at the head of

a large but undisciplined army. The army of Vitel-

lius, consisting of 70,000 men, was commanded by
Valens and Csecina. Vitellius remained in Gaul to

bring up the rest of his forces; but so great was the

desire of both parties to engage, that in the course of

three days one battle was fought at Placentia, another
near Cremona, and a third at Castor, in all which
Otho was successful. Valens and Csecina having
united their forces, and received fresh supplies, at-

tacked Otho's army near Bedriacura, and, after a well-

contested battle, they succeeded in putting it to flight,

and pursued the fugitives with great slaughter to Be-
driacum. Otho, whom his minions would not permit
to be present at the battle, waited with great uneasi-

ness for its issue. A soldier, who had escaped from
the engagement, brought the first news of it to the
emperor; but when every person persisted in discre-

diting his story, this brave man threw himself upon
his sword, and expired at the emperor's feet. Otho
instantly declared that he would sacrifice no-more of

such heroes in such a contest, and exhorting his fol-

lowers to yield peaceably to Vitellius, he put an end
to his own life.

After the battle Vitellius was declared emperor by
the senate, and having pardoned the adherents of
Otho, he travelled to Rome in all the splendour and

magnificence which he could command. While he
was sitting in painted galley'a bedecked with gar-
lands and flowers, and feasting on every delicacy
which could be commanded, his soldiers were plun-
dering in all directions, and without any restraint.

He entei-ed Rome as if it were a conquered city, and
the senate and people marched before him as if they
had been the prisoners taken in his last battle. After
haranguing the senate and the people, and receiving
the homage which liis liberal promises had drawn
forth, he quietly settled himself in his palace, to enjoy

the pleasures which his gluttony and luxurious habits

had rendered the chief happiness of his life. While
the vessel of the state was entrusted to the lowest and
vilest management, and the soldiers forgetting the

art of war amid their unrestrained debaucheries, Vi-
tellius was regaling himself with costly viands; and
had learned the art of renewing the pleasure of his

meals, by disgorging the food which had already ad-

ministered to his appetite. Self-invited he breakfast-

ed with one of his subjects, dined with another, and
supped with a third; and the influence of his courtiers

depended on the frequency of their entertainments,

and the skill with which they were managed. A din-

ner which was given to him by his brother Lucius on

his arrival in the capital, consisted of 2000 dishes of

fish, and 7000 of fowl. One of thA dishes, called the

shield of Minerva, was an olio compounded of the

sounds of the fish named scarri, the brains of wood-
cocks and pheasants, the tongues of rare birds, and
the spawn of lampreys from the Caspian.

Not content with the gratification of his appetite,

Vitellius began to derive pleasure from his cruelties.

Even those who were fed with him in the same stall

he sacrificed without compunction; and when he went
to see one of his parasites in a raging fever, he put
poison into a cup of water, and administered it with
his own hands. The monster even avowed that he
derived pleasure from the torments of his victims.

On one occasion, when he had sentenced a father to

death, he executed his two sons along with him for

begging the life of their parent; and when a Roman
knight was dragged to execution, and expected to

ward off the blow, by declaring that he had made the

emperor his heir, Vitellius obtained a sight of the

deed, and having found that he was only joint heir

with another, he executed both, in order that he
miglit obtain the property.

These intolerable deeds at last roused the abject

Romans. The legions of the east began the revolt;

and Vespasian, while he was carrying on the siege of

Jerusalem, was proclaimed emperor of Rome. The
legions in Mccsia and Pannonia declared for Vespa-
sian, and without his own consent he was proclaimed
emperor at Alexandria. Declining the high honour
which was thus offered him, Vespasian was compelled
by his army to accept of it, and assembling his offi-

cers, it was resolved that his son Titus should con-

duct the war in Judea; that Mutianus should enter

Italy with the greatest number of his legions; and
that Vespasian should levy a new army in the east.

When Vespasian's army entered Italy under the

command of Antonius Primus, Vitellius made consi-

derable preparations for resistance. His army, com-
manded by Valens and Csecina, met the troops of Ves-

pasian near Cremona, and, when a battle was expect-

ed, Cfficina went over to Vespasian. The army im-
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prisoned Caecina, and attacked Antonius; and the bat-

tle, whicli lasted all night, was renewed in the morn-

in},', when, after a sharp conflict, Vitellius's army was

defeated with a loss of 30,000 men. The routed

troops, taking refuge in Cremona, liberated Cc-ecina,

and, through his intercession, were forgiven by the

conqueror. The approach of Vespasian's army to

Rome was opposed by a few troops who guarded the

passes of the Appennines; but when Vitellius heard of

the revolt of his fleet, he offered to \'espasian to le-

sign the empire. At this crisis one Sabinus seized the

capitol; but Vilellius's soldiers laid it in ashes, and

took Sabinus, who was soon after put to death.

Antonius, inattentive to the messages and offers of

Vitellius, advanced towards Rome. He attacked it

on three sides, drove the besieged into the city, and

slaughtered them in great nuinbers. The wretched

and unprincipled populace celebrated the riotous feast

of the Saturnalia, at the lime that this bloody drama
was performing in the city: and while the besiegers

were slaughtering, and slaughtered by turns, the citi-

zens were occupied with drunkenness and feasting.

Amid this desolation of vice, Vitellius wandered
about forsaken even by his slaves. He at last took

shelter in some sequestered hiding-place, from which

he was soon taken by the victorious enemy. The mi-

serable emperor, in the expectation of protracting his

existence, requested that he might be kept in prison

till the arrival of Vespasian, as he had important se-

crets to communicate to him. His appeal, however,

was in vain. The soldiers binding his hands, and put-

ting a halter round his neck, led him half naked into

the forum, loading him with curses and reproaches.

They tied his hair backwards, and put the point of

his sword beneath his chin to prevent him from hid-

ing his face. Some threw mud upon him, and others

struck him, while some ridiculed the redness of his

face, and the magnitude of his belly. Having reached

the place of execution, they killed him by blows, and,

dragging the body through the streets, they tossed it

into the Tiber. Thus terminated the eight months'
reign of Vitellius, when he had reached the 57th year

of his age. Availing themselves of the opportunity

for plunder, the soldiers pursued the fugitives into

houses and temples, and committed every species of

cruelty and rapine.

No sooner, however, did Mutianus, the general of

Vespasian, arrive in Rome than these atrocities

ceased, and the metropolis resumed its usual tranquil-

lity. The senate and the army concurred in declaring
Vespasian emperor; and messengers were sent to him
in Egypt to reqviest him to return. In the inean time
Claudius Civilis, who had a command in Germany,
revolted, and after maintaining a warlike altitude for

some time, and resisting the arms of Cerealis, Ves-
pasian's general, he was at last obliged to make peace
with his country. These events were followed by an

irruption of the Sarmatians, wlio passed the Iser, and
with the rapidity of a torrent overran the country,

destroyed several garrisons, and routed an army com-
manded by Fonteius Agrippa. Rubrus Gallus, how-
ever, succeeded in driving them back into their set-

tlements, in which they were i'or a while retained by
the influence of forts and garrisons.

Having entrusted Titus with the siege of Jerusalem,
Vespasian set off for Rome; and he was met many
miles from the city by the senate, and one-half of the

inhabitants, who for the first time expressed a sincere
delight in having an emperor of high principle and
tried virtue. While Rome was thus made happy by
the succession of Vespasian, his son Titus carried on
the war in Judea, which he brought to a close by the
total destruction of Jerusalem, as described in our
history of the Jr.ws. Titus, therefore, returned in
triumph; and the triumphal arch whicli was erected
at that grand celebration exists almost entire in mo-
dern RoiTie. The Romans were justly proud of a
prince, who had exhibited all the qualities of a go-
vernor, and all the heroisin of a soldier ; and the me-
tropolis of the world was destined to enjov, at least

during two reigi^s, the blessings of a profound peace.
Having quieted every commotion, Vespasian had

the satisfaction of shutting the temple of Janus, which
had been open for six years; and lie devoted himself
to consolidate the happiness of his people by moral as

well as political reformations. He restored the an-
cient discipline of the army. He shortened and im-
proved the proceedings in courts of justice; and it has
been said, that during his long reign no individual

suffered from an unjust or a severe decree. Vespasian
extended his fostering arm to the arts and sciences,

and to the restoration of the public buildings, and the
improvement of the city. He settled 100,000 sesterces

on the teachers of rhetoric. He patronized Josephus,
the Jewish historian, and Quintilian the orator; and
Pliny the natural historian was held by him in the
highest regard. He patronized both the fine and the
useful arts; and he invited to his capital, and took un-
der his patronage the most celebrated inasters and
artificers from every part of the world. He restored
the Capitol to its original splendour; he built the ce-

lebrated amphitheatre, whose ruins still attest its for-

mer grandeur; and he founded several new cities, and
repaired others that had suffered from the devasta-
tions of his predecessors. The clemency of Vespa-
sian was not less than his wisdom. He provided a
match iti a noble family for the daughter of Vitellius

his enemy, and he himself gave her a handsome dow-
ry; and when plots were organized against him, he
refused to punish the conspirators. The only excep-

tions to this mild and forgiving temper, occurred in

the case of Julius Saliinus, who had proclaimed him-
self emperor at Vitellius's death. This rash com-
mander, after being defeated by Vespasian's army,
concealed himself for nine years in a cave, where he
was attended by his faithful wife Empona, who pro-

vided for all his necessities. Sabinus was at last dis-

covered, and carried prisoner to Rome; but though
powerful application was made in his behalf, yet Ves-

pasian could not be induced to extend his mercy to a

man whom he had already dreaded as a rival.

The character of Vespasian required some abate-

ments to be brought down to the ordinary level of

humanity; and these were soon discovered in his ava-

rice and rapacity. He revived taxes that had fallen

into disuse; he is said to have drawn profit from the

purchase and sale of commodities; and he has been

loaded with the more serious charge of sharing in the

plunder of avaricious governors, whom he had set

over the provinces. For the taxes which he levied,

however severe and absurd Ihey may have been, an

excuse has been easily found in the exhausted state of

the revenue when he came to the throne. We are

unwilling, therefore, to admit the charge of his shar-
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ing in the rapacity of his governorsj for it is an un-

doubted fact, that he took the greatest precautions to

provide for the safety of his remotest dominions.

And when we consider that only two insurrections

took place in his reign, it is not probable that his

people were unjustly taxed, or his provinces rapa-

ciously governed. These insurrections were confined

principally to the Alani, a rude tribe, who, quitting

their deserts, passed into Media and Armenia, and
defeated Tiridates with great slaughter. Titus, how-
ever, having been sent to jiunish them, they retired

to the river Tanais, from which they came. During
the reign of Vespasian, Petilius Cerealis and Julius

Frontinus subjugated a considerable part of Britain;

and Agricola, who went out towards the end of Ves-
pasian's reign, completed the conquest of the island,

as has been stated under that article.

After a reign of ten years, Vespasian was seized

with an illness at Campania, which soon carried him
off, amid the tears of a people whom he had benefitted,

and who sincerely loved him in return.

After some slight opposition from his brother Do-
milian, who alleged that his father's will had been
altered, Titus was declared emperor. Though in his

youth he was fond of pleasure and dissipation, yet no

sooner did he ascend the throne, than he became a

pattern of regularity and moderation. His generosity

and love of justice, his hatred of informers, his anxi-

ety to prevent dissensions, his obliging disposition,

and his readiness, on all occasions, to do good, pro-

cured for him the enviable appellation of the Delight
of Mankind. The celebrated exclamation of his hav-

ing lost a day, is said to have been made when he re-

collected in the evening that on that day he had done
nothing to promote the good of mankind.
The great eruption of Vesuvius, in which Pliny the

naturalist lost his life, (see Pli.vy,) happened in Ti-

tus's reign ; and about the same time a fire raged in

Rome for three days, and was followed by a pestilence

which carried off 10,000 men in one day. This dis-

aster, which the emperor did all in his power to re-

pair, was followed by the victories of Agricola in Bri-

tain, which we have already detailed in that article.

In consequence of a violent attack of fever near
Rome, Titus was carried off in the forty-first year of

his age, and the third of his reign. He was succeed-
ed by his brother Domitian, who was suspected of

having administered poison.

Domitian began his reign with the character of a

liberal, just, and humane prince. He refused legacies

that had been left him because the testator had chil-

dren of his own. He sat whole days in revising the
sentences of the ordinary judges ; and he detested cru-

elty so much that he forbade the sacrifice of oxen. He
furnished the libraries which were burnt with new
books, and even sent persons to Alexandria to trans-

cribe MSS. that had been lost. These fair promises,
however, were soon blighted. His mind became en-
grossed with the pursuits of archery and gaming, and
his principal ambition was in entertaining the public
with extensive exhibitions, and presiding in- ostenta-
tious pomp, for the purpose of distributing rewards.
His solitary hours were spent in killing flies, and stab-
bing them with a bodkin; and when one of his ser-

vants, Vibius, was asked if the emperor was disen-

gaged, he is said to have replied, that he was not even
occupied with a fly. His next passion seems to have
been for a military reputation, which led him to envy
the glory of his generals. The success of Agricola in

Britain in overcoming Galgacus, and determining the

insular nature of the country, and in discovering and
subjugating the Orkneys, particularly called forth his

envy. He recalled him to Italy, under the pretence

of appointing him to the government of Syria; but
upon his return, he was received with coolness, and
having sometime afterwards been taken ill in retire-

ment, where he died, Domitian was suspected of hav-

ing hastened his death. In order to make himself a
great general, the emperor marched into Gaul on a

pretended expedition against the Catti, but though he
never saw an enemy, he took to himself the honour of

a triumph, and entered the capital at the head of a

number of slaves whom he had decked in the habili-

ments of Germans.
In this condition of the empire, the Sarmatians,

aided by several Asiatic tribes, made a formidable

irruption into it, and cut off a Roman legion with its

general. The Dacians, under the guidance of their

king Decebalus, were even more successful and defeat-

ed the Romans in many engagements. The energies

of the stale were at last roused, and the barbarians

driven back. Domitian, elated with the result, enter-

ed Rome in triumph a second time, and assumed the

name of Germmiicus, from having subdued a people

whom he never met in the field.

Satiated with military renown, he began now to

glut himself with cruelties.* He persecuted the Jews
and Christians with unrelenting severity; and his pro-

fusion and avarice led him to seize the estates of every

person against whom he could fabricate the most tri-

vial charge. A conspiracy was soon formed against

him, and he was assassinated, after considerable resis-

tance, by Stephanus the comptroller of his household,

who was himself slain on the spot by some of the offi-

cers of the guard.

As Domitian, who was the last of the Csesars, left

no heir to the throne, the senate, dreading the influ-

ence of the army which had been attached to the late

emperor, appointed Cocceius Nerva his successor, on

the very day on which Domitian was slain.

Cocceius Nerva was descended of an illustrious fa-

mily, and was by birth a Spaniard. He obtained the

empire at the advanced age of sixty-five years, and

having been chosen by the senate solely from their ex-

perience of his talents and his virtues, no doubt was
entertained of his doing honour to his imperial eleva-

tion. The horrors of the preceding reign induced

Nerva to rule his subjects with an excess of clemency

and indulgence. When he accepted of the throne, he

swore that no Roman senator should be put to death

during his reign. He was liberal in his gifts to his

friends, and he sold all his gold and silver plate to en-

able him to continue his generosities. He took off a

severe tax upon carriages; he removed the imposts

which had been laid on by Vespasian, and he restored

the properties which had been seized by Domitian.

—

Besides making many good laws, he united more thati

any other sovereign, a system of retrenchment and

economy, with acts of well-judged liberality. He al-

lowed no statues to be erected to himself. He sold all

* An account of these and of various other particulars of his life will be found under our article Domitiait.
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those which had been raised to Domitian, and con-

verted into money the gaudy robes and luxurious fur-

niture of the palace.

Notwithstanding the benevolence and mildness

which characterize the life of Nerva, he began to ex-

perience that malignity w hich vice never fails to

exhibit against virtue. A dangerous conspiracy was

formed against his life by Calpurnius Crassus; but

though the senate were desirous of treating the con-

spirators with rigour, Nerva would allow no other

severity to be inflicted than that of banishment.

This unwillingness to punish the guilty promoted

no doubt another insurrection which had been orga-

nized against Nerva among the Prxlorian bands under

Casparius Olianius, on the plea of revenging the

death of Domitian. Nerva used all gentle means to

put an end to the mutiny. He even presented himself

to the insurgents, opened his breast, and desired them

to take his life rather than to involve their country in

fresh calamities. Uiiawed by his courage, the muti-

neers seized upon Petronius and Parthenius, and slew

them before the emperor. They then compelled Nerva
to approve of their sedition, and to thank the Prseto-

rian bands for their fidelity. These events, though

personally disagreeable to Nerva, turned out most
favourable for the empire. The turbulence and injus-

tice which the cohorts had now evinced induced Nerva
to look around him for a colleague, who might afford

him his assistance and advice in the government of the

empire. Having no private objects in view, he set

aside all his own relations and fixed upon M. Ulpius

Crinitus Trajan, an entire stranger to his family, who
then held the government in Upper Germany.
Having performed the usual formalities, Nerva sent

ambassadors to Cologne, where Trajan then resided,

informing him of his choice, and requesting his pre-

sence and assistance in checking the turbulence of the

soldiers. After punishing Caspanius Olianius, Nerva
died of a fever, which was brought on by a violent

passion, into which he threw himself with one of his

senators.

When Trajan was informed of the death of Nerva,

he returned to Rome with his army, in which he main-

tained a discipline which had long been unknown
among the Roman legions. The provinces through

which he passed were neither ravaged by the soldiers

nor taxed by the generals; and the new emperor enter-

ed Rome without pomp or circumstance, attended by

the officers of state, and followed in peaceful proces-

sion by his soldiers. Trajan, though born in Seville,

was descended of an Italian family. His father had
been raised to the rank of a patrician by Vespasian,

and after various successful expeditions on the Eu-
phrates and the Rhine, in which his son accompanied
him, he had been honoured with the consulship, and

with a triumph. In this way Trajan acquired in early

life, a very considerable reputation in war. When the

command of the army in Lower Germany was given

him, he lived in the most simple and unassuming man-
ner. He performed long marches on foot along with

his troops, and shared with them all the dangers and

fatigues of war. He knew all the old soldiers by their

own names, and conversed with them in the most fami-

liar manner. Before he retired to rest he inspected the

camp personally, and convinced himself of the vigi-

lance of his sentinels and the security of his army.

—

To these qualities as a soldier, he added the most

amiable modesty and mildness of disposition, and
he united in his character all those moral and in-

tellectual qualifications, and all that experience in war
and personal bravery which history generally records

as the gifts of many different individuals. His personal

appearance corresponded with the symmetry of his

mind; and when he entered Rome in the vigour of
manhood, he inspired his subjects with a respect and ad-

miration which they never ceased to attach to his name.
Trajan had no sooner ascended the throne, than he

was called upon to check the insolence of the Dacians,
who had ravaged the Roman empire during the reign
of Domitian, and who now claimed from the Roman
people a tribute which the cowardice of that emperor
had induced him to offer. At the head of a powerful
army Trajan marched towards Dacia, and overawed
the barbarians by his sudden appearance upon their

frontier. The treaty, however, into which they were
thus compelled to enter, was speedily broken by their

king Decebalus. After throwing a bridge over the

Danube, Trajan entered Dacia, and brought Decebalus
to a general action, in which the Dacian army was
completely routed; and their king despairing of suc-

cess, put himself to death. In this battle, which re-

duced Dacia to a Roman province, the slaughter was
so great, that linen was wanted in the Roman camp to

dress the wounds of the soldiers. On the return of

Trajan to Italy he entered the capital in triumph, and
the rejoicings for the victories were continued for 120

days.

The duties of peace now demanded the attention of

Trajan. He erected many public works; he opened
communications between the different parts of his pro-

vinces; he established many colonies, and he laid up
stores of corn and provisions to save the capital from
the calamities of famine. In order to commemorate
his victories, Apollodorus erected the magnificent

column which still exists at Rome under the name of

Trajan's column. Unfortunately for the future repu-

tation of this great emperor, he was persuaded about

the 9th year of his reign to harbour a dislike of his

Christian subjects. His regard for the national reli-

gion, and a law which had been enacted against socie-

ties that dissented from it, induced him to sanction

those cruelties which form a blot upon his name, and
which we have already described in our article Eccle-
siastical History. The Amenians and Parthians hav-

ing about this time thrown off the Roman yoke, Trajan
marched into Armenia, which had been abandoned by
its sovereign, and having taken possession of the

kingdom, and captured the king himself, he marched
into the Parthian territories, where he obtained the

most signal successes; and after conquering Syria and
Chaklea, he took possession of Babylon itself. The
enemy made a stand when he reached the Euphrates;

but having caused boats to be constructed in the adja-

cent mountains during the night, he brought them
suddenly to the river side, and crossed his army in the

face of the enemy, who disputed the passage with un-

usual vigour. Quitting the Euphrates, he traversed

countries which had never been trodden by the foot of

a Roman soldier; and he seems to have taken a pecu-

liar delight in following that line of march which Al-

exander had pursued before him. He crossed the rapid

Tigris, and took the city of Ctesiphon, and after sub-

jugating the districts of Persia borderingon that river,

he marched in a southerly direction towards the Per-
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sian Gulpli, where he subdued the sovereign of a terri-

tory formed by the channels of the Tigris. The in-

clemency of the weather and the inundations of the

river had nearly cut oft" his army; and suffering from

the scarcity of provisions, and experiencing the infir-

mities of age, he returned along the Gulph of Persia,

with the view of p\mishing that kingdom, which had

revolted during his absence. He began this war of

vengeance by laying Edessa, in Mesapotamia, in

ashes; and he not only reconquered all the revolted

states, but he added to the Roman empire many of

the richest kingdoms of Asia. Having met with a

repulse before the city of Atra in Arabia, Trajan con-

cluded that the time had now arrived for limiting his

conquests, and putting them under proper manage-

ment. Returning to Ctesiphon he crowned Parthamas-

pates king of Persia. He gave a king to the country

of Albania near the Caspian, and he placed governors

and lieutenants in the other provinces. Having resolv-

ed to return to Italy, he left Adrian in the command of

all his forces in the east, and advanced towards Rome,

where the most splendid preparations were made to

adorn his triumph. Exhausted, however, with the

fatigues of war, he was taken ill in the province of

Cilicia, and finding himself unable to travel any fur-

ther, he was carried to Selinus, where he died of a

flux in the 64th year of his age and the 20th of his

reign. His ashes were carried to Rome and deposited

under the lofty column which bears his name. During

his indisposition at Selinus, he was constantly attend-

ed by his wife Plotina, who, from a knowledge of her

husband's dislike to Adrian, is supposed to have

forged the will in which that general was appointed

his successor.

Adrian, who was introduced to the Roman armies

by Plotina as the adopted son of her husband, was

descended of a Spanish family, and was born at Se-

ville, the native place of Trajan. He abandoned the

eastern conquests of Trajan, and limited the Roman
empire by the Euphrates. He returned to Rome in

the year 118; and after a reign of twenty years, he

died of a dropsy in 138. A full account of the events

of his reign has already been given in our account of

his life.*

Adrian was succeeded in the empire by Marcus An-

toninus Pius, whom he had adopted some time before

his death. His reign which lasted twenty-eight years,

was marked with few striking events; but it will be

ever distinguished in the annals of Rome by the public

and private virtues whic4i exalted his character. He
died of a fever in the seventy-fifth year of his age, and

the twenty-third of his reign, the distinguishing events

of which have been already detailed in our biographi-

cal account of him.1
This excellent emperor was succeeded by his son-in-

law, Marcus Aurelius Antoninus, who had married

his youngest daughter. After a reign of twenty years,

the history of which is given in another part of our

work, I he died at the age of fifty-nine.

This wise and good emperor was succeeded by his

son, L. Aurelius Antoninus Commodus. This prince

was of a weak and timid disposition, and his mind
was gradually corrupted by the vices of his attendants.

As he advanced in life, he became still more debauch-

ed; and his vices and his cruelties arc of such a cha-

racter as to be placed without the limits of history.

He is said to have cut in two a corpulent man when
walking in the street, in order that he might see his

entrails fall on the ground. He thrust out the eyes,

and cut off the legs of persons whom he encountered
in his rambles. He murdered some because they were
badly dressed, and others because they were slovens.

He affected to have great skill in surgery, especially

in blood-letting; and when he visited some of his pa-
tients, he did not scruple to cut off their ears and noses.

Plis debaucheries are reported to have exceeded all

bounds, and to have exhausted every variety of licen-

tiousness. He is said to have possessed great skill

in archery, and to have performed many wonderful
feats. His strength was excessive; and from this cause
he was ambitious of being called Hercules. Hence
he adorned his shoulders with a lion's skin, and car-

ried in his hand a knotted club. He is said to have
run an elephant through with his spear, and to have
killed a hundred lions, one after another, and each by
one blow. He appeared naked in puljlic, fought with

the common gladiators, and came off conqueror seven

hundred and thirty-five times; in consequence of which,

he used to subscribe himself the conqueror of a thou-

sand gladiators. When the senate had granted him,

at his request, divine honours, he strewed on his head
such a quantity of gold dust, that it glittered in the

sun-beams as if encircled with a glory.

The military events of Commodus's reign were dis-

graceful to the Roman name. After the death of his

father, he concluded a peace with the Marcomanni
and Quadi, on very unfavourable terms; and he agreed

to abandon all the castles and fortresses which the

Romans held in their country, excepting those that

were within five miles of the Danube. Arrangements
equally unworthy of Rome were made with the other

nations of Germany, whom his father had su1)jugated;

and, in some cases, he purchased a peace by large

sums of money.
A conspiracy was now formed against the life of

Commodus, by his sister Lucilia, who was aided by

many of the most distinguished senators. The em-
peror was attacked on his \vay to the amphitheatre,

in a dark passage; but Claudius Pompeianus, to whom
the dagger was entrusted, instead of plunging it into

his breast, held it up, and exclaimed, " this present

the senate sends you," which gave the guards time to

rescue their master. The conspirators were seized

and put to death, and Lucilia was exiled to Capresc,

where she was soon after murdered.

Perennis, the favourite of the minister of Commo-
dus, had imitated so successfully the ambition of his

master, and had exercised such intolerable oppression,

that he was torn in pieces by the military. He was

replaced by Cleander, a freedman, who exceeded his

predecessors in his enormites; and who even put up
for public sale every office in the state, and even the

lives of the innocent and the guilty.

A revolt of a very unusual kind took place about

this time at Rome. A common soldier, of the name
of Maternus, along with several others who had de-

serted from their legions, formed a rebel party which

was gradually increased by the banditti from different

provinces. Their power increased to such a degree

that they took the strongest cities by storm, and plun-

* See Adbixit. f See Antosiscs Pius. 4 See AnToiiisuB Mirccs Audeih-'s.
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dered many parts of Spain and Gaul. An army under

Pescennius Niger, was sent against the insurgents;

but Maternus, finding himself unable to cope with a

disciplined force, divided his followers into small

bands, and marched secretly to Rome by different

routes. His object was to murder the emperor at an

annual festival, and to seize upon the supreme autho-

rity. All the different bands arrived undiscovered in

the capital; and some of them had already insinuated

themselves among the emperor's guards ; but they

were fortunately not faithful to their leader. Some of

them betrayed Maternus, who was immediately seized

and executed.

Rome was at this time afflicted with one of the

most dreadful plagues that had ever been known in

Rome. It continued for two or three years; and was
so fatal, that it carried off two thousand persons in

one day. An alarming fire, kindled by lightning,

consumed a considerable part of the city; and these

calamities were followed by a famine, which Cleander

is said to have created by hoarding all the corn which
he could purchase; while others ascribe it to Papirius

Dionvbius, who had the charge of supplying Rome
with corn, and who wished to excite the people against

Cleander. The mob, however, blamed the detested

favourite; and having risen against him, they flocked

to the palace, and demanded his head. Cleander or-

dered the Pr.TCtorian guards to charge the crowd,
many of whom they slaughtered; but the city guards
taking the side of the people, the Pr£etorian troops

were put to flight. When Commodus heard of the

uproar, and learned the cause of it, he ordered the

head of Cleander to be cut off and thrown to the popu-
lace. A conspiracy was now formed against the em-
peror himself, by Laetus, the captain of the guards,

Eclectus the chamberlain, and Martia, his favourite

concubine. Martia had received information that the

emperor had resolved upon her death; she therefore

organized the conspiracy against him, and adminis-
tered poison; but when the poison was found not to

operate quickly, the w-retched victim was strangled by
a wrestler.

When the death of Commodus was publicly announc-
ed, the senate declared him an enemy to the public, de-
molished his statue, and ordered his body to be cast

into the Tiber. The conspirators, however, prevented
this outrage from taking place, by stating that Com-
modus had already been buried.

Commodus was succeeded by Publius Helvius Per-
tinax, whom the conspirators had fixed upon to sup-
ply his place. This remarkable person had passed
through such varieties of condition, that he received
the title of the tennis-ball of fortune. Descended from
an obscure family, and either a slave, or the son of a
manumitted slave, he followed, for some time, the
profession of drying wood and preparing charcoal.
He had received, however, a considerable portion of
learning; and after keeping a little shop in the city,

he became a school-master, and actually taught the
Greek and Roman languages in Etruria. He then
followed the profession of the law, and afterwards en-

tered upon a military life, when he distinguished him-
self so highly by his valour and intrepidity, that he
was made a captain of a cohort in the Parthian war.
After passing through the usual gradations of prefer-
ment, in Britain and Maesia, he obtained the command
of a legion under Aurelius. He was afterwards made
Vol. XVI. Part IL

consul by Aurelius for his eminent services. He was
next intrusted with the government of Maesia, and he
was at last made governor of Rome. In the reign of
Commodus he was sent into exile; but he was soon
after recalled and selected to reform the abuses in the
army in Britain. During a sedition which took place
among the legions, he was left for dead among the
slain ; but having recovered from this calamity, he
punished the mutineers, and restored the discipline of
the army. In Africa, to which he was next removed,
the sedition of the troops had nearly proved fatal to

him; and being now fatigued with a life of such la-

bour and danger, he returned and lived in retirement
in Rome. Commodus, however, made him prafect
of the city, and he filled this situation when Laetus
entered his apartment, and announced to him that he
was emperor of Rome. Pertinax, unwilling to accept
of such a trust, urged the pleas of old age and increas-

ing infirmities; but his refusal was not listened to, and
he was immediately carried to the camp and pro-
claimed emperor.
The anticipations which had been formed of Perti-

nax, were in no respect disappointed. By strict dis-

cipline and wise regulations, he restrained the licen-

tiousness of the Praetorian bands, and protected the
citizens against the overbearing insolence with'which
they had so long treated them. He punished the
wretches who had a share in corrupting the late em-
peror, whose ill-gotten property he sold for the bene-
fit of the public. He sold as slaves most of the buf-

foons and jesters of Commodus; particularly those
who had obscene names. He attended all the meet-
ings of the senate; and such was his devotion to busi-

ness, that the meanest applicant could at any time
command an audience of him. He melted the silver

statues which had been erected to Commodus; and
having sold his concubines, horses, and arms, he raised

so large a sum as to enable hiin to abolish all the taxes

which that emperor had laid upon the rivers, har-
bours, and roads in the empire.
The reformation which Pertinax had introduced

among the Prgetorian bands, excited against him, as

might have been expected, the hatred of these insolent

soldiers. They therefore resolved to depose him; and
having declared an ancient senator of the name of Ma-
ternus emperor, they attempted to carry him to the

camp to be proclaimed. Unwilling, however, to con-

cur in such a design, he escaped from their power ;

and having first gone to the emperor, he afterwards
fled from the city. Undismayed by this refusal, the

insurgents nominated another senator of the name of
Falco, who was more compliant; and whom the senate

would have ordered for execution, had not Pertinax
interposed his authority, and repeated his resolution,

that no senator should suffer in his reign.

The Praetorian soldiers, however, were determined
to gain their object; and they openly avowed their

design of seizing upon the emperor. Having assem-
bled, therefore, in the streets, they marched to the

palace. Terrified at their approach, many of the em-
peror's attendants forsook him, while those who re-

mained steady, urged him to fly for protection to the

people. He scorned this advice, and marching to face

the rebels, and advancing in the midst of them, he
boldly asked them if they who were bound to defend
the emperor had come to betray him and to shed his

blood. Confounded with this act of personal heroism,
3 H
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the rebels began to retire, when one Thrasinus, a Tun-
grain, struck him ^vith his lance on the breast, and
exclaimed, " the soldiers send you this." This pious
and good emperor, muffling his head in his robe, and
calling upon Jupiter to avenge his death, sunk down
and expired of a multitude of wounds. Several of his

faithful attendants, among whom was Ecleclus, were
slain in their attempt to defend himj and his son and
daughter owed their life to the circumstance of their

not residing in the palace.

Rome was now placed in the most deplorable con-
dition. Her unprincipled population had shown their

submission to any emperor, however detestable and
cruel, provided he administered to their own pleasures;

and they had now reached that acme of vice, at which
a good man was considered unfit, as well as unable to

govern them. It was not be wondered at, therefore,

that the empire was soon exposed to sale by a public

proclamation of the army. Only two offerers appeared
for the sceptre of the world. Sulpicianus, prefect of

the city, and son-in-law to Pertinax, got first to the

camp, and made liberal promises to the soldiers. He
•was, however, soon supplanted by Didius Julianus, an
eminent lawyer, who had amassed an enormous fortune

by his avarice. He produced immense sums of ready
money, and having been received into the camp by a

soldier, and being declared the highest bidder, the

empire was knocked down to him. Attended by the

conductors of the sale, who amounted to about 10,000

men, Julianus entered the city. Although the people

hissed him as he passed, and refused to sanction his

elevation, yet the senate concurred with the army, and
Didius was acknowledged emperor in the 57th year of

his age. Having acquired the imperial diadem by
purchase, Didius resolved to use it for his pleasure.

He gave himself no trouble about the affairs of state,

but resigned himself to indolence and -repose. The
soldiers, however, began to discover his avarice, and
to view him with detestation. He was loaded with
curses whenever he left the palace, and, saluted with
the appellation of a thief, he was told that he had
stolen the empire. The good-natured monarch, how-
ever, bore all this with the greatest gentleness and
forbearance. He bowed and smiled to those who in-

sulted him, and was always willing to submit to the

humours and caprices of the people.

A portion of the Roman spirit, however, seems still

to have lingered among the provinces. The governor
of Syria, Pescennius Niger, and Septimius Severus,

who commanded the German legions, resolved to

aspire to the throne. They both held out Pertinax as

their model; and Septimius Severus, an African by
birth, assumed his name, and vowed to revenge his

death. Niger was proclaimed emperor by his troops;

and the different kings and potentates in Asia sent

ambassadors to acknowledge his title. Content with
this homage, he made no efforts to secure the empire,
but devoted himself to a luxurious life at Antioch.

Septimius, however, proceeded more cautiously.

Having assumed Albinus, who commanded in Britain,

as his partner, and secured the strong-holds in Ger-
many, he marched to Rome at the head of his army.
At the urgent request of Didius, the senate proclaim-
ed him a traitor; but all the attempts of Didius were
unable to organize an effective force, and, perplexed
with opposite counsels, he waited the approach of

his rival. When Severus had advanced near to Rome,

Didius, with the consent of the senate, sent ambassa-
dors to offer him a share in the concern; but when the
general rejected this offer, the senate immediately as-
sembled, and having passed a decree depriving Didius
of the empire, they proclaimed Severus in his place.
Didius was ordered by the senate to be slain, and,
when the executioners had performed their office, after
great remonstrances and wailing on the part of Di-
dius, they stuck up his head in the court of justice,
where he had formerly carried on his professional pur-
suits.

Severus was now declared emperor by the senate in
the 4"th year of his age. Before he entered Rome,
he ordered the Pr;etorian soldiers, who had sold the
empire, to come out unarmed to meet him. Having
no alternative but compliance, they marched out with
laurels in their hands to welcome his approach; but
Severus, after reproaching them for their crimes,
ordered them to be stripped of their military equip-
ments, deprived of the title and rank of soldiers, and
banished to the distance of 100 miles from Rome.
Severus then made his entrance into the city. The
streets were strewed with flowers, and the senate re-

ceived him with open arms, and granted him every ho-
nour and title that he desired, while he in return pro-
mised to govern with justice and moderation. In or-

der to secure adherents, he seized all the children of
those who occupied situations of authority in the east,

and he kept them as hostages for the good conduct of
their fathers. He next supplied the city with corn, and
hastened to Syria to attack Niger, who still reigned
in the east under the title of Augustus. After many
obstinate engagements between the rival sovereigns, a
decisive battle took place on the plains of the Issus,

in which Niger was totally defeated with the loss of

20,000 men. The head of Niger was cut off, and car-

ried on the point of a lance to Severus, who exercised
the greatest severity against the adherents of his ri-

val. The Parthians, and several of the neighbouring
nations, had taken up arms in defence of Niger; but
Severus defeated them in such decisive battles that

he put down all his enemies in the east.

Having thus established peace, and even enlarged
the empire, Severus resolved to get rid of Claudius
Albinus, whom he had assumed a^' his partner in the

empire at a time when he dreaded his influence and
power. Under the guise of messengers carrying des-

patches, he sent assassins into Britain to murder Al-

binus ; but the general, being informed of their de-

signs, assumed a warlike attitude, and proclaimed
himself emperor. These rival leaders met each other

in Gaul, where they carried on a vigorous, though an
indecisive campaign.
A desperate engagement at last took place, which

continued from morning till night with variable though
equal success. The troops of Severus at last gave
way; and he himself falling from his horse, the rival

army raised the shouts of victory. A body of reserve,

however, under La;tus, one of Severus's officers, who
intended to destroy both parties and assume the sove-

reignty, restored the fury of the battle, and enabled

Severus to rally his troops, and make a desperate

charge against Albinus. This attack was made with

such skill and bravery, that the army of Albinus was
pursued into the city of Lyons, and he himself taken

prisoner and slain. In place of using this victory with

moderation, Severus executed all the senators who
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were taken prisoners; and he treated wllh unmanly in-

solence the bodies of those who fell.

In order to establish himself in the power which he

had now acquired, he distributed rewards and ho-

nours in the most profuse manner among his troops,

and having given the charge of the government to one

Plautianus, whose daughter his soil Caracalla had

married, Scverus, accompanied by his sons Caracalla

and Geta, undertook an expedition against the Par-

thians, who had then assumed an hostile attitude on

his eastern frontier. In this campaign he subjugated

Armenia, and making himself inaster of Seleucia,

Babylon, and Ctesiphon, he subdued the kingdom of

Parthia. From Parthia he advanced to the south of

Asia, and, after visiting the tomb of Pompey the

Great, and granting a senate to Alexandria, he stu-

died with an inquiring eye the various monuments
and ruins which even at that time rendered Egypt an

object of general interest.

During the absence of Severus and his sons, Plauti-

anus conceived the design of seizing the empire ; and

no sooner had Severus returned, than Plautianus en-

gaged a tribune of the Prajtorian bands, whom he

commanded to assassinate both Severus and Caracal-

la. The tribune lost no time in communicating the

intelligence to Severus, who treated it as a plot de-

vised by the enemies of his favourite. The tribune at

last requested permission to bring Plautianus to the

emperor's apartment, and having informed him that

he had slain both Severus and Caracalla, Plautianus

was ordered to follow him to the palace. Conducted

at midnight to the place of murder, he found Severus

encircled by his friends, and ready to receive him.

Confounded at the sight, he confessed his designs.

The emperor was disposed to pardon him ; but Cara-

calla, heedless of the supplications of the criminal,

ran him through the body with his sword.

As the Roman arms had sufl'ered some checks in

Britain, Severus resolved to recover the territory

which had been lost. After visiting some cities in

Italy, and appointing Caracalla and Geta his succes-

sors in the empire, he was accompanied by his two
sons, and, when he landed in the island, he left Geta
in the south, and marched with Caracalla against the

Caledonians. Pursuing the inhabitants through their

extensive marshes, and their dense forests, he lost

about 50,000 men in this toilsome warfare; but his

success was such that the enemy sued for peace, and
surrendered a considerable part of their country.

There is reason to think that Severus did not obtain

possession of any part of Caledonia, and that he was
never able to make any impression upon the people of

that country.

Having conquered the countries bordering on Cale-

donia, Scvei'us built a wall across the island, extend-

ing from sea to sea, from Bowness, or Tunnocehim,
on the Solway Firth, to Cousin's house, or Scgcdunum,
near the mouth of the liver Tync, a distance of 68

Englisli miles. The wall was built of freestone, and
had a ditch on its north side. It was twelve feet high
and eight broad, and contained a great number of for-

tresses of different kinds. By this barrier the con-

quered provinces were protected against the incur-

sions of the Caledonians, and Severus retiied to York.
Caracalla attempted to murder his fatherj and the old

man was so shocked with the brutality of his son, that

he called him into his presence, and offering him a

naked sword, exclaimed, " If you are ambitious of

reigning alone, imbrue now your hands in your fa-

ther's blood, and let not the world witness your want
of filial tenderness." Caracalla was not greatly dis-

turbed by this reproof. He seems to have prevailed

upon the soldiers to revolt, and to proclaim him em-
peror; but the moment Severus, who had now lost the

use of his feet, heard of these steps, he ordered him-

self to be put in his litter, and demanded the presence

of Caracalla, and the tribunes and centurions. Con-

founded with the energy and boldness of their empe-

ror, they implored his jjardon on their knees ; upon

which he exclaimed, " It is the head that governs,

and not the feet." I'eeling that his disorder daily

gained strength, he called for poison; but his attend-

ants having refused it, he ate to excess, which put an

end to his life in the 66lh year of his age, and the 18th

of his reign.

Though noted for his severity and cruelty, and des-

titute of the common feelings of humanity, yet Seve-

rus has gained a high name for his military talents,

his attention to business, and his temperance and sim-

plicity of character. He was fond of literature, and

was celebrated by his wit as well as by his learning.

He is said to have composed a history of his own
reign, which was praised for its correctness and truth.

No sooner were Caracalla and Geta proclaimed em-

perors by the army, than they displayed the most in-

veterate hatred against each other. After murdering

his brother, and marrying his father's wife, and com-

mitting many acts of cruelty, treachery, and folly, of

which we have given a full account in his life,* Cara-

calla was murdered by a centurion at the instigation

of Opilius Macrinus, in the 29th year of his age, and

the 6th of his reign.

Macrinus, a Prtetorian prefect, and who had been

Caracalla's principal general in Mesopotamia, was

declared emperor by the army, and their choice was

confirmed by the senate. Macrinus, who was a Moor
by birth, had reached his 5od year. He was very

popular at the commencement of his reign, both from

the affability of his manner, and from his having abo-

lished several taxes. His popularity, however, did

not last long. His cowardice in purchasing a peace

from the Persians by a large sum of money, and his

constant affectation of imitating the virtuous Aure-

lius, irritated the people, and brought him into con-

tempt. In attempting to restrain the licentiousness

of the soldiers, he was compelled to adopt some seve-

rities of discipline, which incensed the army, and in-

duced them to mutiny. Massa, the grandmother of

Heliogabalus, who was the natural son of Caracalla,

took advantage of this rebellious spirit, and distribut-

ing liberal presents among the soldiers, she recom-

mended Heliogabalus to their notice. They accord-

ingly sent for him to the camp, and proclaimed him

emperor.
Heliogabalus, who was now only fourteen years of

age, was a priest in the temple of the sun at Emca,

in Phenicia, and was distinguished by the beauty of

his person. The disposition to support his cause had

become very strong in Rome; when Macrinus, who

had been leading a life of pleasure at Antioch, sent

• See CARiCALLA.
3 H 2



428 ROMAN E3IPIRE.

over his lieutenant Julian with some legions to Italy.

These troops slew their general, and declared for He-
liogabalus. Macrinus now resolved to march against

the mutinous legions. The combatants met on the

frontiers of Syria, and, after a bloody battle, Macri-

nus was put to flight. Desirous of getting to Rome,
he travelled with secrecy and expedition through Asia
Minor ; but he fell ill at Chalcedon, and being overta-

ken by his pursuers, he was put to death, along with

his son Diadumenus, after a reign of fourteen months.
The succession of Heliogabalus to the empire hav-

ing been ratified by the senate and citizens of Rome,
he was invested with the usual titles, and at the age of

fourteen put in possession of absolute power. Sur-

rounded by flatterers, who found it their interest to

gratify him in all his propensities, however wild, He-
liogabalus was soon initiated into all the profligacy of

the times; and he is described by the Roman historian

as a monster of sensuality and vice. All the prosti-

tutes of Rome assembled in his palace, and the most
infamous of the mob became the imperial favourites.

He appointed his grandmother Maesa, and his mother
Saemias his colleagues in the empire; and, in order to

dignify the sex, to which he was so much attached,

he created a female senate, over which his mother
presided, and the object of vifhich was to arrange the

fashions which were to prevail in the empire. He
next raised to the honours of the consulship his own
horse, whom he fed with gilded oats; and he forced

his subjects to worship the god Heliogabalus, which
was a large black stone of a conical shape. To this

deity temples were raised, and the shrines of the gods
were plundered to deck that of the newly invented di-

vinity. His prodigality was such, that he considered

nothing worth eating that was bought at a moderate
price. His supper commonly cost 6000 crowns; and

on some occasions so much as 60,000. He dressed

himself in gold and purple clothes, and never wore
the same dress twice. His apartments were furnish-

ed with the richest stuffs, covered with gold and jew-

els. His mats consisted of the down of hares, or the

soft feathers from beneath the wings of partridges
;

and his carpels were made of gold and silver tissue,

and his shoes were covered with precious stones, to

attract the notice of the populace.

Annoyed with these excesses, his mother Massa,

conceiving that she might diminish his power, by
sharing it with a colleague, proposed to him to adopt

his cousin german, Alexander Severus, and to make
him a partner in his throne. Heliogabalus agreed to

the 'request; but was soon desirous of undoing what
he had done. The virtues of Alexander, however,

had endeared him to the soldiers; and when Helioga-

balus attempted to deprive him of the throne, the

Praetorian soldiers resented the attem])t, and would
have killed the emperor as he was walking in his gar-

den had he not saved himself by flight. The seditious

spirit however continued ; and the soldiers insisted

upon guarding Alexander, and upon prohibiting any

of the emperor's favourites from contaminating him
with their society. Heliogabalus was alarined with

the mutinous spirit of his guards, and made prepara-

tions for his death suitable to his general habits. He
erected a tower with gold and mother-of-pearl steps,

from which he might precipitate himself if necessary.

He kept about his person cords of purple, silk and
gold, for the purpose of strangling himself; he provi-

ded golden swords and daggers to stab himself with j

and he had different poisons kept in boxes of emerald.
In this state of mind he suspected the senate of hav-
ing designs against him, and he banished them from
the city; he attempted to poison Alexander, but the
mutiny of the soldiers prevented him from carrying it

into effect; and when he thus found himself threatened
on all sides, he meditated new cruelties against his

enemies. The soldiers resolved to put an end to such
a system. They follovi'ed him into his palace; pur-
sued him from room to room ; and at last found him
hid in a privy, from which he was dragged into the

street, and ignominiously put to death. They at-

tempted to thrust his carcase into a privy; but finding

this difficult, they loaded it with weights, and cast it

into the Tiber. His mother, and many of the part-

ners of his crimes, were at the same time put to death.

Alexander Severus was unanimously declared em-
peror by the senate and the people, and he was every

way deserving of that high honour. Though possess-

ed of absolute power at the age of sixteen, yet his

mother Mammea, one of his advisers, was distinguish-

ed for her talents and virtues, and exerted every nerve

to make the reign of her son honourable to himself,

and useful as well as glorious for the empire. One of

the first steps of Alexander was to reform the abuses

of the preceding reign; to punish with severity every

magistrate that took bribes; and to reward all those

whose conduct was marked with justice and integrity.

The humanity of the emperor was not inferior to his

justice. He put down the luxuries of his predecessor,

and did every thing in his power to promote morality,

and to repress those licentious pleasures which had
debased his subjects.

Under his beneficent sway, the Christians, who had
suffered so many persecutions in Rome, were them-
selves protected; and in a dispute between the Christ-

ians and a company of cooks respecting a piece of

public ground, which the one party wished as a place

of worship, while the other meant to employ it in the

exercise of their profession, the emperor decided in

his rescript, " that it was better that God should be
worshipped there in any manner, than that the spot

should be devoted to drimkenness and debauchery."
The personal accomplishments of this monarch have

been highly extolled by historians. He was not only

a patron of literature, but he devoted his leisure hours

to the study of the Greek and Latin historians, orators,

and poets. He was skilled in mathematics, geometry,

and music. In painting and sculpture he had acquir-

ed great knowledge, and as a poet he is said to have

had few rivals.

In the arts of war as well as in those of peace, Alexan-

der was pre-eminent. The tranquillity of the empire
having been disturbed by the Persians, Alexander
placed himself at the head of his army and marched
into the East. He routed the Persians with great

slaughter in a decisive battle; he took the cities of

Ctesiphon and Babylon, and thus regained the territory

which had been lost. When he returned to Antioch
his mother Mammea sent for the celebrated Origen,

to receive instructions from him respecting the prin-

ciples of Christianity, and after various communica-
tions with her, she sent him back with a proper guard
to his native city of Alexandria. The generals of Al-

exander who commanded in other provinces, were
equally successful. Furius Celsus subdued the Mau-
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ritanians in Africa; Varius Maci-inus obtained great

successes in Germany; and Junius Palmatus triumph-

ed in Armenia.
Notwithstanding these successes, however, the em-

pire was overrun by hordes from Upper Germany, and

the north of Europe, who crossed the Rhine and the

Danube in such swarms that they carried consternation

even into the heart of Rome. Alexander increased

his army and marched against them in person. He
obtained various successes over the enemy; but the

strict discipline which the state of his troops had ren-

dered necessary, displeased his army, and excited a

mutiny among the legions encamped about Moguntia,

who had been accustomed to every kind of license

during the corruptions of the preceding reign. They
openly declared that they were under the dominion of

a woman without liberality, and a boy without spirit;

and they announced their design of electing an emper-
or who needed no assistance on his throne. These
dissensions were fomented by an old general Maximi-
nus, who held fi-equent communications with the

troops. Resolved to destroy Alexander, they sent an

executioner into his tent, who cut off' his head, and put

to death his mother and all his friends. As soon as

the »rmy heard of his fate, they punished with imme-
diate death all who had been concerned in the murder,
•with the exception only of Maximinus.

Caius Julius Verus Maximinus, the principal abettor

of the sedition against Alexander, was now proclaimed
emperor. His father was a Thracian shepherd, and he
himself exercised the same humble profession. Hav-
ing frequently led his countrymen against the barba-

rians and robbers who infested the plains on which his

flocks grazed, he had acquired a knowledge of irregu-

lar warfare, and was inflamed with a passion for mili-

tary glory. He therefore entered the Roman army,
where he soon became as remarkable for his courage
and discipline, as he was for his strength and gigantic

stature. He was nearly eight feet and a half high,

and his form was equally strong and symmetrical.

—

He was capable of drawing a load which two oxen
could not move. He could break the thigh-bone of a

horse by a kick, and struck out its teeth with a blow.

He generally ate forty pounds of flesh every day, and
drank six gallons of wine without being exposed
to the charge of intemperance. Maximinus first dis-

played his strength at the public games which the em-
peror Septimius Severus was celebrating on the birth-

day of his son Geta. The giant had requested per-

mission to contend for the prizes, but Severus allowed
him to combat only with slaves. In running he out-

stripped sixteen one after the other. He kept up
with the emperor on horseback, and after being thus
fatigued, he overcame seven of the most active sol-

diers. These feats of strength induced the emperor
to take him into his body guards. In Caracalla's
reign he was made a centurion; and in consequence of
his good conduct and strict discipline, he was raised
to the rank of a tribune. When Macrinus succeeded
to the empire, Maximinus refused to serve him, and
retired to Thrace, whei-e he purchased some land and
carried on some commercial pursuits. He returned to

Rome on the accession of Heliogabalus, but the effe-

minacy of the emperor soon made him quit the court.

The emperor Alexander afterwards received him in

the kindest manner, and gave him the command of the
fourth legion, consisting of new raised troops, which

he commanded with great honour against the Germans,
having acquired the character of being the bravest and
the most virtuoussoldier iuthe Roman army. Theam-
bition of power, or rather the possession of it, seems
to have altered his nature. The base ingratitude to

Alexander with which he marked the commencement
of his new life, was followed by a system of tyranny
and brutality which had scarcely been equalled even
in the reigns of his most detested predecessors.
The senate having refused to ratify his election, he

determined to reign without their concurrence. He
put to death all the senators who were obnoxious to

him, and resolved to force an unwilling obedience from
every rank in the state. He slew the rich for the pur-
pose of obtaining their estates. He persecuted the
Christians; and, ashamed of the obscurity of his ex-
traction, he put to death all those who were acquainted
with him in early life. No fewer than 400 persons are
said to have been sacrificed to the bare suspicion of
their having conspired against his life. They were
exposed not merely to death but to torments; and the
imperial monster is said to have entertained himself
by killing some with blows; by exposing others to wild
beasts; by nailing them on crosses, and by enclosing
them in the bellies of animals newly slain.

In his military capacity he now showed the same
spirit, and his bravery and his skill remained the same.
He defeated the Germans in several engagements, and
cutting down the standing corn, and laying waste the
country with fii-e and sword for 450 miles round, he
wished to impress upon the Germans the punishment
of rebellion. The soldiers were deeply attached to
him, not only from the increase of pay which he
allowed them in these expeditions, but from the zeal
with which he partook of all the duties of a common
soldier, being constantly found in the points of danger,
and fighting as an individual soldier while lie com-
manded as a general.

Notwithstanding this general popularity of Maximi-
nus, he had lost the affections of his subjects, and many
partial but ill-devised conspiracies were formed against
him. The plot contrived by Magnus, of abandoning the

emperor to the enemy, by breaking down a wooden
bridge after he had crossed it, was discovered, and on
this ground alone he put to death about 4000 of his

troops.

In the African provinces, the spirit of discontent
arose to a still higher pitch. Roused by his cruelties

and inordinate exactions, they first slew his procurator,
and then proclaimed a new emperor. The person on
whom this choice fell was Gordian, the proconsul of
Africa, who had now reached his 80th year, and whose
talents and virtues were well known in the empire.

—

The soldiers and the people literally forced upon him
this unexpected honour; and he and his son, who was
then forty-six years of age, were declared emperors.
Gordian lost no time in acquainting the senate with
these events. He assured them of his aversion to such
an office, and stated that he would retain his authority

no longer than till he had freed the empire of its pre-

sent oppressor. The senate and the people unani-

mously confirmed the election of Gordian. They de-

clared Maxiininua an enemy and a traitor. They dis-

placed his governors, and commanded the provinces

to acknowledge Gordian.
No sooner did Maximinus hear of these transactions,

than he threw himself into a fury which nothing could
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control. He is said to have raged like a wild animal,

and to have beat his head upon the wall; but when he
recovered from this fit of distraction, he harangued
his army, promised them the estates of his enemies,

and resolved to march to Rome to deal out slaughter

and revenge among his enemies. During his progress
through the provinces, he learned with joy that Cape-
lianus, the governor of Numidia, had continued faith-

ful to his cause, that he had slain the younger Gordian
in battle and destroyed his army, and that the elder

Gordian had strangled himself when he heard of the

death of his son.

These unlooked-for events, while they raised the
hopes of the tyrant, produced the most terrible con-
sternation in Rome. Without the aid of Gordian, and
without time to prepare effectually for their defence,

the senate assembled in the temple of Jupiter, and after

the most solemn deliberation, they elected Pupienus
and Balbinus joint emperors.
Accustomed to the government of provinces, and

the command of armies, the new emperors raised levies

•with the utmost expedition; and Pupienus marched
at the head of them to oppose the entrance of Maxi-
minus. No sooner had they left the city, than two of

Maximinus's soldiers who had entered the senate-

house were slain by two of the senators. The Praeto-

rian troops took offence at this event. Rome became
the scene of a bloody tumult, and the city was set on
fire by the soldiers.

The news of his having been deposed by the senate,

threw Maximinus into the most violent rage. He
hurried on his army for the purpose of revenge; but

instead of finding repose, food, and supplies, in the

fertile vales of Italy, he was obstructed by the strong

holds of the country, into which the senate had taken

the precaution of carrying every kind of sustenance.

—

Aquileia, which he expected to enter without opposi-

tion, was defended by Crispinus and INfenophilis, who
ordered scalding pitch and sulphur to be thrown down
upon the scaling parties, and thus forced them to aban-

don the assault. Dreading the cruelties of Maximinus,
the old men and women were seen fighting on the ram-
parts; and the women are said to have cut off" their

hair to furnish the soldiers with bow-strings. The
enraged emperor attributed the resistance of the be-

sieged to the incapacity of his own generals, and put
many of them to death; and the discontent which this

occasioned soon swelled into a mutiny, from the

famine and fatigue with which the troops were ex-

hausted. The mutineers were at first afraid to attack

a man of such gigantic strength, but having enlisted

his own body guards in their cause, they slew both him
and his son when they were asleep at noon in their

tent; and thus freed the empire from the greatest

scoui'ge with which it had yet been afflicted. Maxi-
minus perished in the third year of his usurpation,
and in the sixty-fifth year of his age. His body was
left to be devoured by dogs and birds of prey.
Rome being thus freed from her alarms before her

armies met those of the usurper, Pupienus returned to

Rome to enjoy the tranquillity of peace. He was re-

ceived vv'ith the greatest rejoicings, thanksgivings were
offered up for the deliverance of the city, and whole
hecatombs blazed on the altars. The Persians having
begun to make aggressions against the Romans, Pu-
pienus was preparing to march against them with a

powerful army, when events of a more serious nature

claimed his attention. Although both the emperors
were distinguished by their wisdom and experience yet
the fiend of jealousy seems to have early conspired to
separate them. Pupienus was universally allowed to
surpass his colleague, both as a soldier and a states-

man; but as he was the son of a blacksmith, Balbinus
considered himself as his superior both from his opu-
lence and from his family. The petty dissensions
which from these causes took place between the rival

emperors, emboldened the Praetorian guards to effect

a change in the government, which they had long con-
templated. They therefore attacked the palace when
the emperors were returning from the capitoline

games. Perceiving the approach of the troops, and
anticipating its object, Pupienus sent for the German
guards, who were stationed round Balbinus; but whe-
ther Balbinus wished to leave his colleague unprotect-
ed, or whether he prudently retained the guards for his

own defence, he refused to send any assistance to Pu-
pienus. The Pr.netorian troops meeting with no resist-

ance, seized both the emperors, and dragging them to

the camp, they put them to death, and left their bodies
in the streets.

While the tumult which was thus excited was at its

height, the mutineers met accidentally with GoRlian,
the grandson of their late emperor, in the street. This
amiable young man, then in his sixteenth year, pro-
mised, by his virtues and talents, to retrieve the

Roman character. The senate and the people concur-
red with the army in his election. His governor and
instructor, Misitheus, who had been celebrated for his

eloquence and public virtues, was entrusted with the

most responsible offices in the state. The emperor
married his daughter, Furia Sabina Tranquillina, and
followed the advice of his father-in-law in every ques-

tion of importance. They reformed the various abuses
which had crept into the 'government; they restored

the ancient discipline of the army; they endeavoured
to reconcile the soldiers and the citizens, and they laid

up stores of provisions in the chief towns of the em-
pire, in order that, upon any emergency, a large array

could be maintained for fifteen days.

Having thus established himself in the good opinion

of his subjects, Gordian marched into the east to at-

tack Sapor king of Persia, who had seized upon An-
tioch, and plundered Syria and the adjoining provinces.

During his march to the cast, he fell in with an army
of the Gauls in Majsia who had endeavoured to settle

in Thrace; and after many successful conflicts, he com-
pelled them to retreat into their own territories. He
next advanced against the Persians; and after defeat-

ing the army of Sapor, he obtained possession of seve-

ral of the most flourishing cities in the east. The senate

decreed a triumph to Gordian, and selected Misitheus

as the guardian of the state. This able and upi-ight

minister, however, who had been made Prsetorian

prefect, and v/ho had a principal share in the success

of the Roman arms, died very suddenly, and was sup-

posed to have been poisoned by one Philip, an Arabian,

who succeeded him as Praetorian prefect. Misitheus

bequeathed all his possessions for the public benefit.

The good fortune of Gordian seems to have left him
at the death of his futher-in-law. The army was not

supplied with provisions as before; and Philip artfully

took advantage of the discontent which was thus oc-

casioned. He contrived to have himself raised to equal

power with Gordian; and having attained this eleva-
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tlon, he assassinated his colleague, who died in the

twenty-second year of his age, and the sixth of his

reign. The senate honoured the remains of Gordian

with a splendid funeral on the confines of Persia; and

they decreed that his descendants should be freed from

all the heavy taxes of the state.

After having thus assassinated his colleague and his

patron, Philip was proclaimed emperor by the army;

and their choice was with some reluctance confirmed

by the voice of the senate, who gave him the title of

Augustus. Pliilip ascended the throne at the age of

forty; and he associated with him, as the partner of

his power, his son, who was only six years of age.

His father, who was an Arabian, had been captain of

a band of robbers, and had no doubt brought up his

son to the same adventurous profession. Philip con-

ceived a desire to visit the scenes of his early exploits,

and before he set off from Rome, he went into Arabia,

and laid the foundation of a city, to which he gave the

name of Philippopolis. Leaving Mesopotamia a prey

to the Persians, he returned to Rome, where he was
received with respect and submission, though not with

the usual acclamations of the people. Pie soon, how-
ever, rendered himself popular by his great liberality

and profusion. As the thousandth year of Rome fell

in the reign of Philip, he caused the secular games to

be celebrated with a magnificence corresponding to

the joy of this event. The people were entertained

with games and shows. The theatre of Pompey was
crowded for three days and three nights in succes-

sion, and two thousand gladiators bled at once in the

circus to administer to the amusement of the people.

The Goths having invaded the empire, Marinus, the

lieutenant of Philip, was sent against them with a

powerful army. This ambitious general, however,
betrayed his trust, and was declared emperor by his

troops; but in a short time the very persons who con-

ferred upon him this dignity, took it from him and
put him to death. Decius, whom Philip had appoint-

ed to succeed Marinus in Paniionia, was now offered

the imperial dignity by his soldiers; but he appeared
to assume the honour with reluctance, and wrote to

Philip that he took the title merely to secure it to its

rightful possessor, to whom he waited only for a fa-

vourable opportunity of resigning it. Distrusting these

professions, Philip marched with the forces which he
was able to collect; but when his army had arrived at

Verona, a general revolt took place in favour of De-
cius. A sentinel attacked the emperor in person, and
cleft his head in two by one cut of his sword. Philip
who had reached the forty-fifth year of his age, and
had reigned aboutfive years, was succeeded by Decius.

Cneius Metius Decius was universally acknow-
ledged emperor by the senate and the people. The
senate held him in such high estimation, that they
gave him the title of Trajanus; and in the opinion of
historians, he seems to have merited this exalted sur-

name. He permitted the office of censor to be revived;
and Valerian, a man of the strictest morals, was ele-

vated to that office. Decius endeavoured to watch
over the interests of the inferior classes of the people,
while he guarded the dignity of the Patrician orders;
but Rome had now arrived at such a state, that no in-

dividual talents, and no high example of virtue, could
save her from destruction. The rapid spread of tlie

Christian religion, and the constant disputes which
were carried on between the Christian and the Pagan

inhabitants, created divisions at home, while the grow-
ing insolence and audacity of the barbarian hordes of

the north, threatened the destruction of the empire
from without. The persecution of the Christians,
which arose from the first of these causes, was carried
on with unrelenting hatred. Thousands were put to
death; and every species of cruelty was resorted to in
order to reduce ihe.ir numbers and their influence.
An irruption of the Goths into Thrace and Msesia,
seemed to follow as a punisliment for this persecution.
Decius went at the head of a powerful army to oppose
them; and, after an obstinate engagement, he succeed-
ed in destroying 30,000 of the Ijarbarians. In follow-
ing up his success, he was led into a defile by the
treason of his own general, Gallus, where the king of
the Goths had been instructed to assail him. In this po-
sition of danger, the brave emperoi-, after seeing his

son fall by an arrow, and the whole of his army
routed, resolved to die on the field of battle which he
had lost. Spurring on his horse, he plunged into a
marsh, where he was instantly swallowed up, and his

body never more seen. This event happened in the
fiftieth year of his age and the third of his reign.

The remnant of the Roman army which had surviv-

ed this disgraceful battle, proclaimed Gallus Hostilius
the successor of Decius. Though descended from an
honourable family, he seems to have been as destitute

of military courage as he was of private honour. In-

stead of arraying the strength of Rome against the in-

vaders, he purchased peace by an ignominious tribute

to the Goths, and returned to the capital to devote
himself to indolence and licentiousness. The Goths,
however, whose friendship he had bought, soon for-

got their bargain, and rushed in upon the eastern pro-
vinces. The Persians and Scythians were encouraged
by their example, and spread their desolating armies
over Syria and Mesopotamia. While the distant mem-
bers of the empire were thus wasted and plundered,
disorders ecjually fatal were raging at its heart. The
Christians were persecuted with new malignity; a
frightful pestilence, which seems to have been widely
extended, scourged the empire for several years; and
a civil war now added its horrors to these already ex-

isting evils.

After conquering the Goths, .fimilianus, the Roman
general, was proclaimed emperor by his troops. Gal-
lus marched into the cast to oppose him; and in a

battle which took place in Mossia, Gallus, and along
with him his son Volusian, was slain in the 4"th year
of his age, and the third of his reign.

jKmilianus now expected to be acknowledged em-
peror by the senate; but they refused to confer upon
him this honour, and, when their refusal was made
known, the army stationed in Rha:tia proclaimed their

general. Valerian, emperor. The prospect of a civil

war between these two competitors, induced the

army of ^Emilianus to put their own commander to

death, and to concur in the general attachment to

Valerian.

Publius Licinius Valerian was raised to the empire
at the age of 78, and united the suffrages of all classes

of the Roman people. That moderation, however, and
those virtues which had distinguished him in private

life, did not display themselves to great advantage

when he came to the supreme power. He wanted
courage in his military operations, and, though he

affected to be the patron of science, yet he does not
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seem to have bestowed any essential favours on men of

true genius or merit. Valerian, however, made many
good attempts to reform the abuses of government; but

he left a blot upon the character of his reign, by his

malevolent persecution of the harmless Christians.

The incursions of the northern hordes called Valerian

into the field against the Goths and Scythians; but the

invasion of Syria by Sapor, king of Persia, compelled

him to undertake an expedition for its relief. His

arms, however, were unsuccessful in Mesopotamia;

and when he wished to have a private conference with

Sapor, he was treacherously taken prisoner, and car-

ried in triumph to the capital. Here he exposed him
in public to the insults of the people. He loaded him
with ridicule and indignities of every kind, and he

used tlie captive monarch as a footstool whenever he

mounted on horseback. After a captivity of seven

years. Sapor at last put out his eyes, and ordered him
to be flayed alive, and salt to be thrown over his man-

gled body, till he perished in the greatest torment.

His skin is said to have been afterwards tanned and

painted red, and nailed up in one of the temples of

Persia as a warning to the future emperors of Rome.
The success of the Persian arms inspired all the

northern nations with the hopes of subjugating Rome.
While the Goths and Scythians ravaged Pontus and

Asia, the Franks and Alemanni carried fire and sword

into Rhaetia, and advanced as far as Ravenna. The
Sarmatians and the Quadi about the same time entered

Dacia and Pannonia; and other barbarous tribes in-

vaded Spain, and took possession of many of their

strongholds.

In this crisis Gallienus, the son of Valerian, ani-

mated with a passion for revenging the sufierings of

his father, and punishing the insolence of the barba-

rians, was chosen emperor by universal consent. Has-

tening from Gaul into Italy he drove out the barbari-

ans, and delivered Rome from the terrors of an inva-

sion. Regillianus, who commanded in Dacia and

Pannonia, was equally successful, and even beat them

in several engagements in one day.

A general of the name of Ingenuus, who command-
ed in Pannonia, was proclaimed emperor by his troops;

but Gallienus lost no time in marching against him,

and having come up with him in Illyricum, he defeat-

ed his army, and Ingenuus was either slain by his

troops after the battle, or took away his own life to

avoid the enmity of Gallienus. The cruelties which

the emperor exercised after this battle were of the

most intolerable kind; he ordered all males, whether

old or young, to be destroyed; he slew all who had

either spoken ill of him, or had wished him ill; and he

commanded one of his officers, Verianis Celts, in a

letter which still exists, to tear, kill, and cut in pieces

without mercy. In consequence of these cruelties,

the soldiers who had served under Ingenuus, and the

inhabitants of Maesia, proclaimed Q. Nonius Regillia-

nus emperor.
This general, who was born in Dacia, is said to have

been a descendant of king Decabalus, who was con-

quered by Trajan. He had acquired great rep-utation

as a soldier, and had defeated the Sarmatians in seve-

ral battles after he was proclaimed emperor. He did

not, however, possess long the imperial honours; hav-

ing been killed by his own troops in the year of our

Lord 262.

The facility of now being made emperor, and the

short period during which that honour was held,
brought forward a number of generals who were pro-
claimed by their respective armies. These candidates
for the imperial purple were nineteen, and they have
received the name of the thirty tyrants. The follow-

ing is a list of them: Regillianus, Ingenuus, Cyriades,
Macrinus, Balista, Udenatus, Zenobia queen of Pal-

myra, Posthumius, Lollianus, Victorinus, and his

mother Victoria, Marius and Tetricus, Aureolus, Sa-
turninus, Trebellianus, Piso, Valens, Jirailianus, and
Celsus.

Though the name of tyrants has been applied to

these aspiring individuals, yet their ambition was in

general called forth by the infamous cruelties of Gal-
lienus, and many of them were men pre-eminent by
their virtues as well as by their talents, who had been
compelled by their soldiers to receive the empty title.

The enemies of the emperor being thus divided, none
of his rivals had strength enough to resist the arms
of Gallienus, who still maintained the diadem, while

all his nineteen opponents suffered by some violent

death.

The defenders of the state being thus occupied with
their own objects of ambition, the common enemies
of Rome were permitted to ravage the empire on all

sides; and the ablest and most patriotic of the Roman
generals being thus left without support, and obliged

to introduce barbarians into the service, were com-
pelled to enter into the most dishonourable treaties

with their invaders.

An unlooked-for event, however, restored for a while

the drooping spirits of Rome. While Gallienus was
besieging one of his rivals, Aureolus, in Milan, he was
murdered by Martian, one of his own generals, and
Flavius Claudius was nominated his successor,—an
appointment which was gladly confirmed both by the

senate and the people.

Flavius Claudius, supposed by some to be a Dal-

matian, by others to be a Trojan, and by some a son

of the emperor Gordian. In the 55th year of his age,

he had to retrieve the almost desperate affairs of the

empire. Strong in body, vigorous in intellect, tempe-

rate in all his desires, an admirer of virtue, and a se-

vere dispenser of punishment, this great man seemed
destined to reform the degeneracy of the age, as well

as to recall the ancient glories of the Roman name.

After defeating Aureolus near Milan, he conducted a

numerous army against the Heruli, the Trutangi, and

the Virturgi, who had descended the Danube in 2000

ships, and being well supplied with ammunition and

provisions, spread an universal alarm through all the

adjacent provinces. The Goths had already desolated

Greece, and pillaged Athens; and the cruelties and
devastations which they there committed, inspired

the Romans with fresh alarm. Claudius, however,

marched against them with sin army every way dis-

proportionate to them, and he either cut to pieces, or

took prisoners, the whole of their vast army, which
amounted to above 300,000. Every province was sup-

plied with slaves from the captives, and every house

was filled with the arms which were taken. His suc-

cess inspired courage into the Roman soldiers, and the

Goths were defeated in all the frontiers of the empire-

After subduing the revolted Germans, Claudius carried

his arms against Tetricus and Zenobia, two of the nine-

teen sovereigns who still exercised a sort of imperial

authority in the east. He was seized, however, with
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a pestilential fever near Sirmium, in Pannonia, where

he died in a few days, after a virtuous and glorious

reign of nearly two years. The historians of Rome
represent Claudius as uniting; the piety of Antoninus

with the valour of Trajan and the moderation of Au-
gustus; and this exalted character is remarkably con-

finned by the words which the senate addressed to

him when alive, Chtudi Aigiiste, tufrater, tu pater, tu

amicvs, tu bonus senator, tu vere princeps.

Quintillus, the brother of Claudius was for some time

acknowledged as emperor, more from respect to his

brother's memory than from any splendid accomplish-

ments of his own; but the military position of Rome de-

manded an experienced and brave commander, and on
this account, the army with one accord elected to the

empire Aurelian, who was generalof the horse, and who
had been recommended by Claudius himself. When
Quintillus heard that Aurelian was marching against

him, he opened his veins in a bath, and thus died after

a reign of ssventeen days. After a vigorous reign of
nearly five years Aurelian was murdered by Mnestheus,
in the beginning of the year 275. A minute account

of the events of his reign have already been given un-

der our article Aurelian.
The miserable fate of the thirty tyrants seems to

have operated as a check against that imperial ambi-
tion which seems to have been inherent in almost every

Roman general. No individual ventured to declare

himself a candidate; and the army itself, as if tired of

the exertion of its patronage, modestly referred the

appointment to the senate. The senate declined to

exercise the right thus assigned to them, till Rome
had been left for eight months without a political or a

military ruler. They at last elected M. Claudius Ta-
citus in the "0th, or as some say the 75th year of his

age; but the good old man refused the honour, and re-

tired to his country house in Campania to avoid the

urgency with which it was pressed upon him. The
necessities of the state, however, induced him to yield

to the importunities of the senate. He began his reign
by punishing those who had been concerned in the
murder of his predecessors. Mnestheus was impaled
alive, his body devoured by wild beasts, and his estate

applied to public purposes. The senate rorovpied their

privileges, and seem not only to have been the counsel-

lors of the emperor, but to have exercised a control

over his measures. When the emperor was desirous

of having his brother-in-law raised to the consulship,

the senate refused his request, and the emperor calm-

ly replied, that the senate was better able to judge
th?n himself of the fitness of the candidates. Tacitus
was a pattern of temperance, economy, moderation,
and impartiality. He paid great attention to the mo-
rals of the people; and he not only abolished the
brothels which had so long corrupted the city, but he
ordered all the public baths to be shut at sunset, and
thus contributed greatly to the morality of the capital.

Tacitus was also addicted to literature and to the pa-
tronage of distinguished men. He boasted of being a
descendant of his namesake the great historian; he
ordered his works to be placed in all the public libra-

ries; and he commanded ten copies of them to be writ-

ten every year with great care and accuracy, in order
that so valuable a work should not be destroyed by
accident or design.

To these peaceful virtues Tacitus added the accom-
plishments of a warrior. He drove back the barba-

VoL. XVI. Part U.

rians who had made an irruption into the Roman pro-

vinces in Asia; and when he was making preparations

for an expedition against the Persians and Scythians,

he died of a violent distemper in Cilicia, and accord-

ing to others, he was assassinated after a reign of six

months, and in the year 276.

The place of Tacitus was not easily supplied, and
the army were divided in the choice of an emperor.
All parties agreed in the necessity of having a brave,

a moderate, and .a good man; and though I'lorianus,

the brother-in-law of Tacitus was elected by one part
of the army, yet the decision in favour of Probus was
unanimous, and Florianus finding himself deserted by
his own friends, opened his arteries and bled himself

to death.

Marcus Aurelius Severus Probus was the son of a

gardner at Sirmium in Pannonia; but his fatlier having
entered the army obtained the rank of a military tri-

bune. Probus rose to the same rank in the twenty-

second year of his age; and was so highly distinguish-

ed by his clemency, valour, and probity, that he was
raised to the empire in the forty-fourth year of his age.

In his early life, he was frequently the first of the be-

siegers who scaled the walls of the enemy, and who
broke into their camp. He had also come off victori-

ous in many single combats, and had saved the lives of

several distinguished citizens. V/hen he had arranged
the affairs of government, he marched with a numerous
army to repress the incursions of the Gauls, and after

several obstinate conflicts, he left no fewer than

400,000 dead on the field. He next turned his arms
against the Sarmatians, who had invaded Dalmatia,
and after obtaining the same success in that quarter,

he conducted his troops into Thrace, and compelled
the Goths to sue for peace. He next marched into

Asia, and leaving subjugated Isauria, fee. he defeated

with great slaughter a numerous army of the Blem-
myes, a savage tribe, who had left the wilds oX Ethio-

pia, and retained possession of Arabia and Judea since

the time of Gallienus.

The military renown of Probus being thus made
known to his enemies, the king of Persia sued for

peace, and endeavoured by the most splendid presents

to purchase the favour of the emperor. When the

ambassadors were introduced with their offers, Probus
was refreshing himself with the most conimon fare,

and without deigning to cast his eyes upon them, he
said, that if the Persian king did not make proper sa-

tisfaction to the Romans, he would leave their terri-

tories as naked as the crown of his head. Upon say-

ing this, he took off his hat, and exhibirted the crown
of his head to the ambassadors. The Persian monarch
accepted of the proflered conditions, and Probus re-

turned to Rome, and was honoured with a triumph
which lasted several days.

Having vanquished his foreign enemies, Probus was
next employed in pulling down various usurpers of his

power. Saturninus, whom the Egyptians had forced

to declare himself emperor, was defeated and killed.

Proculus, another pretender to the ernpire, who was
notorious for his debaucheries, and who had acquired

wealth by his piracies, was defeated; and having been

delivered up by the Germans, was ei;posed on a gibbet.

BoHOsius, celebrated as a drunkaj'd, next raised the

standard of rebellion; but having been beaten, he hang-

ed himself in despair.

31
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When the Goths and Vandals saw the extent of

these domestic commotions, they resumed their in-

roads into the empire; but Probus succeeded in driv-

in.tj them among their native wilds, and returned in

triumph to Rome. Probus nov/ devoted himself to

the arts of peace. He encouraged the inhabitants of

Gaul and Illyricum to plant vines in their territories,

and he repaired no fewer than seventy cities, which
had fallen into decay in different parts of the empire.

Having passed through his native city of Sirmium,
on an expedition against the Persians, he employed se-

veral thousands of his soldiers in draining a fen in its

neighbourhood by means of artificial canals commu-
nicating with the sea. The troops, however, disliking

the labour of this task, mutinied and attacked Probus
as he was passing into one of ihe towns of Illyricum.

The emperor escaped into an iron tower, which he had
built for the purpose of watching the operations in the

marshes; but having none of his guards along with
him, he was overpowered and murdered in the 50th

year of his age, and the seventh of his reign. The
news of this event occasioned great consternation in

Rome. Both his friends and his enemies deplored his

loss; and the very army who had basely murdered him
erected a monument over his body, with the inscrip-

tion. Hie Probus imperator, vere Probus, situs est,

victor omnium gentium barbarorvm, victor ctiam tyran-

norum.
Probus was succeeded by Aurelius Carus the Prxto-

rlan prefect, who was proclaimed by the army, who ap-

pointed his two sons Carinus and Numerianus to assist

him in his duties. He was employed in bringing lo

punishment the murderers of Probus, he was called

upon to repel an attack froiii the Sarmatians, and also

from the Persians. After defeating the former in a

decisive battle, he conducted his army into Persia, and

marching to the very walls of Ctesiphon, he overthrew

the Persian army with great loss. He did not live,

however, to enjoy this success, for he and many of his

attendants were killed by a stroke of lightning in his

tent. The distress of his youngest son Numerianus,

is said to have been so great that he brought on a

severe disease in his eyes by excessive weeping, and

was obliged to accompany the army shut up in a close

litter. Aper, his father-in-law, conceived the design

of aiming at the sovei eignty. He hired an assassin to

murder Numerianus in his litter; and in order to con-

ceal the deed, he announced, that Numerianus was

unable to bear the light, and the deception was kept

up till the smell of the dead body discovered the

treachery of Aper. An uproar was immediately ex-

cited in the army. Dioclesian was chosen emperor,

and with his own hand slew Aper. Carinus, however,

the other brother, still resisted the election of Diocle-

sian, and the rival armies having met in Dalmatia,

Dioclesian was victorious, and Carinus was slain by a

tribuneof his own army, whose wife he had debauched.

When Dioclesian ascended the throne he assumed

his general Maximian as his partner in the empire,^

and after a reign of twenty-one years, the events of

which we have already fully detailed in cmr life of

Dioclesian, they resigned.

Constantius Chlorus and Galerius, who had been

created Csesars by Dioclesian and Maximian, were now
,

proclaimed their successors. The former was distin-

guished by his bravery, his humanity, and his virtues;
while the latter debased his personal courage by his
cruelty and incontinence. Having agreed to divide
the empire, Constantius received Italy, Sicily, the
greater part of Africa, along with Spain, Great Bri-
tain, and Germany; while Galerius obtained the do-
minion of Illyricum, Pannonia, Macedonia, the pro-
vinces of Greece, Asia Minor, Egypt, Syria, Judea,
and other eastern countries.

In order to enable them to look after such extensive
territories, they assumed two partners, Severus and
Maximian, so that the Roman empire was now gov-
erned by four individuals possessed of supreme power.
The conduct of Constantius did not disappoint the ex-
pectations of his friends. He treated the Christians
with peculiar humanity; and wlien he had been per-
suaded to displace those officers of his houseliold who
would not renounce the Christian faith, he sent away
in disgrace those who were disposed to renounce it,

and declared that they could never be faithful to their

prince who were not steady to their God.
When Constantius went over into Britain, he took

up his residence at York; but being there taken ill, he
sent for his son Constantine with the view of appoint-
ing him his successor. Constantine arrived when all

hopes of his father's recovery were at an end, but the
dying emperor was still able to give many useful in-

structions to his son, and to recommend the Christians

to his special protection. After bequeathing to him
the empire, he expired in the arms of his son.

When Galerius was informed of the death of his

colleague, and of the advancement of Constantine, he
could scarcely restrain himself from some act of vio-

lence; but he was at last induced to send the ensigns
of royalty to Constantine, though he at the same time
declared Severus to be the successor of Constantine.

In this emergency Maxentius, a favourite of the king,
but a person of low origin, usurped the imperial power.
Severus conducted a numero'us army against the
usurper, but they abandoned him as soon as they
reached the gates of Rome, and mortified at (heir de-

fection, he put an end to his existence by bleeding him-
self to death. Intent upon revenge, Galerius marched
into Italy, and appointed I.irinius in the room of Seve-
rus; but he was soon seized with an extraordinary dis-

ease, which cut him oft' after suffering great agonies,

and which the Christians ascriljed to the cruelties

which he had exercised against them.

The empire was now in the possession of four claim-

ants; of Maxentius, who commanded in Rome, of Li-

cinius who governed in the East, of Maximus, who had
been declared Cxsar along with Severus, and who also

ruled some of the eastern provinces, and of Constan-
tine, who succeeded to his father.

When Constantine was conducting his army to

Rome, to oppose the tyranny of Maxentius, he saw the
celebrated vision of the cross which converted him to

Christianity, and of which we have given an account
in our life of Constantine. After defeating and killing

Maxentius, Maximus, and Licinius, Constantine re-

stored tranquillity to the empire, established Chris-

tianity as the national religion, and transferred the

seat of government from Rome to Constantinople.*

After the death of Constantine, the Roman empire
was divided, at his desire, among his three sons, Con-

See C0K6TAHTISE, for a full account of his reigri.
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stanline, Constans, and Constantius. To the eldest,

Constantine, he gave Gaul, Spain, and Britain; to the

second, Constantius, Asia, Syria, and Egypt; and to

the youngest, Constans, lllyricum, Italy, and Africa.

To liis nephew, Dalniatius, Constantine had bequeath-

ed Thrace, Macedon and Achaia; and to his other ne-

phew, king Annibalianus, Armtnia Minor, Pontus,

Cappadocia, and the city of Cxsarca. The senate and

army, however, proclaimed the three sons of Constan-

tino emperors, without payinc; any attention to his two

nephews, who, along with Julius Constantius, Con-

stantinc's brother, and all their friends and adherents,

Avere soon after murdered, (iallus and Julian, two of

the sons of Julius Constantius, were alone saved; the

former from his being afflicted with a severe malady,

and the other on account of his infancy.

Not contented with his own dominions, Constantine

invaded the dominions of Constans, and made himself

master of several towns in Italy. Constans marched his

army into the field, and Constantine having fallen into an

ambuscade near Aquileia, was cut off with his whole

army. His body was thrown into the river Ansa, but

was afterwards interred near his father's grave in Con-

stantinople.

For a period of ten years Coii5taiiq retained the un-

disturbed possession of the western empire; but his

indolence having brought him into contempt with his

army, IMagnentius, a German, revoked against him.

and having seized upon the imperial palace at Actium,

he acquired some temporary popularity by distributing

among the populace the plunder of the palace. Con-

stans lied into Spain, but being pursued by Gaiso with

a body of troops, he was slain near Helena, a small

village at the foot of the Pyrenees.

Having subdued the Persians, Constantius now
turned his arms against the usurpers of his power;

among whom were Veteranio, a general of infantry in

Romania, and Nepotianus the son of Eutropia, the

sister of Constantine the Great. Nepotianus made
himself master of Rome, and committed great slaugh-

ter among the inhabitants; but Marcellinus, the prime
minister of Magnentius, marched against him, and

after a bloody battle, defeated and slew Nepotianus.

Marcellinus and Magnentius committed great cruelties

on the inhabitants; and by means of the heavy exac-

tions which they made upon the rich, they were enabled

to assemble a powerful army, composed of the various

nations that were subjugated by Rome. Before, how-
ever, tryingthe chances of war, Magnentius, along with

the other usurper Veteranio, proposed terms of peace

to the emperor. Constantius was induced to make a

separate treaty with Veteranio, and to assume him as

a partner in the empire; but when Veteranio ascended
the tribunal along with Constantius, the soldiers pulled

him down and refused to acknowledge any other em-
peror than Constantius.

After raising his cousin Gallus to the rank of Ca:sar,

Constantius excited the Franks to invade CJaul; but
MagnenCius marched into Pannonia to meet him, and
having challenged him to fight on the plains of Sciscia,

upon the Save, Constantius's army fell into an ambus-
cade, and were routed with great slaughter. Elated
with this success, Magnentius haughtily rejected

offers of peace made to him by Constantius, and a

general engagement having been brought on at Mursa,
!AIagnentius was defeated with the loss of 24,000 men.

After various other successes, in which Constantius

took Aquileia,—Africa, Italy, and Spain declared for

Constantius; and Magnentius, perceiving the desper-

ate condition of his affairs, despatched an assassin to

murder Gallus Cxsar, in the hopes of compelling the

emperor to withdraw his forces from Gaul. The as-

sassin, however, was seized and executed, and Mag-
nentius, having experienced a severe reverse in Gaul,

took refuge in Lyons, where he slew himself and all

his relations who accompanied him, from the dread of

being delivered up by his soldiers to the emperor.

—

His brother, Decentius, whom he had made his partner

in power, also strangled himself, and Constantius re-

mained the sole possessor of the empire.

The general tranquillity, however, was soon dis-

turbed by the irruptions of the barbarians into many
of the provinces; but especially by the tyrannical con-

duct and cruelties of Gallus, who, at the instigation of

his wife Constantine, filled the provinces with blood.

As soon as Constantius heard of his exactions and his

cruelties, he sent for him to Italy; but having made a

fruitless attempt to revolt, he confessed his crime, and

was put to death by the order of the emperor.

After quelling an insurrection in Germany, and put-

ting to death Sylvanus, a leader of the Franks who
had revolted, Constantius was called upon to defei\d

Gaul against the inroads of the barbarians. Deeming
it imprudent to leave Italy, he raised his cousin Julian

to the dignity of Caesar; and though this young man
had devoted himself principally to literature, he yet

exhibited the greatest bravery and skill in the field.

—

Constantius appointed him governor of Gaul, and gave
him his sister Helena in marriage. He therefore set

out for Gaul, and having come up with the barbarians

in the thick woods bet\Yeen Auxerre and Troycs, he
defeated them with great slaughter. Having next de-

feated the Germans, he advanced to Cologne, and after

repairing its fortifications, he took up his winter quar-

ters at Sens. Here he was besieged by the barbarians

for nearly a month, and having at last forced them to

retire, he was appointed by Constantius commander
in chief of all the forces in Gaul. yVfter defeating the

Leti with great slaughter, and forcing the barbarians

to quit the islands of the Rhine, he came up with their

main army, commanded by Chnodomarius and six

other kings, who had encamped in the neighbourhood
of Strasburg, and having given them battle he defeated

them with iinmense loss, and sent Chnodomarius a

prisoner to Rome. Julian next entered Germany, and
concluded a truce with the barbarians, which was af-

terwards converted into a peace favourable to Rome.
After a successful expedition against the German

tribes, Constantius declared war upon Sapor, king of

Persia, and marched against him in person: but having

requested a portion of Julian's troops to assist him,

the soldiers refused to quit their favourite general, and

went so far as to proclaim him emperor. Julian seems

to have had no farther ambition than to share the so-

vereignty with his cousin; b'ut Constantius refused to

divide his power; and, as he was marching against

his rival, he was seized with a fever at Mosucrene, at

the foot of Mount Taurus, which cut liim off in the

45th year of his age.

The reign of Constantius has been rendered remark-

able in history, by the peculiarity of some of the laws

which he enacted. In the year 356, he made it a ca-

pital crime to offer sacrifices, or to pay any sort of

worship to idols. In 357, he enacted that the effects

3 I 2
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of every Christian who renounced his religion for

Judaism, should be confiscated; and he removed every

kind of impost from such of the travelling merchants
as were ecclesiastics. In 358, he declared all magi-
«ians, augurs, astrologers, and pretenders to divina-

tion, enemies to mankind; and in 359, he established a

court of inquisition against all who consulted heathen
oracles. But this tribunal was characterized by the

same barbarities which disgraced a similar establish-

ment in succeeding ages.

Julian, who has since been known by the name of

the Apostate, restored the pagan religion, and, after a

short reign of twenty months, of which we have given

a full account in the article Julian, he died of a wound
received in a skirmish against the Persians, in the 32d
year of his age.

Upon the death of Julian, the army unanimously
raised to tlie empire an able general, Flavius Claudius
Jovian, a native of Pannonia. Having been educated
in the Christian faith, he at first refused the imperial
diadem, on th» ground that the people whom he was
to govern had relapsed into the idolatry of their ances-

tors; but when the army assured him that thev pre-

ferred the Christian religion, he immediately accepted
of the sovereignty. Upon the death of Julian the troops
which he had conducted against the Persians had been
left in extreme distress; a famine raged in the camp
to such a degree, that every man would have perished

had not the Persians made them offers of peace; and,

though the terms were in general disadvantageous, i!i

so far as they involved a surrender of territory to the

Persians, yet, considering the state of the Roman
armv, they could not be too highly appreciated. Being
now permitted to return homewards without molesta-

tion, Jovian had no sooner arrived at Antioch than he

revoked all the laws that Julian had enacted against

the Christians, and in favour of the pagans. He took

part with the orthodox Christians against the Arians,

and having recalled Athanasius, in a letter written in

his own hand, he is said to have requested him to com-
pose the celebrated creed, which is now known in

every corner of the Christian world. These enact-

ments, made during the manxh of his army, are an

earnest of what might have been expected from Jovian,

had he been permitted to reign; but on his way to

Constantinople he was found dead in his bed, having
been suffocated by the vapours of charcoal which had
been lighted in his room.
On the death of Jovian, Valcntinian was proclaimed

emperor; and the soldiers having insisted that he should

assume a partner in the empire, he chose his brother

Valens.
The empire having been invaded on all sides, it was

thought necessary to divide it between the two sove-

reigns. In this partition, which was made at Mediana,
in Dacia, Valentinian received Ulyricum, Italy, Gaul,
Spain, Britain, and Africa; while Valens obtained
Asia, Egypt, and Thrace. Valentinian displayed his

military skill in the successes which he obtained over
the barbarians both in Africa and Gaul, and on the

banks of the Rhine and the Danube. The Quadi hav-

ing revolted, he took the field against them, and laid

waste their country with fire and sword. The Quadi
then sent ambassadors to sue for peace; but the em-
peror upbraided them for their conduct, and while in

the act of speaking in great warmth, lie burst a blood-

vessel,, and fell upon the ground. When conveyed to

his chamber he was seized with violent convulsions,
and expired in the greatest agony in the 55th year of
his age, and the 12ih of his reign.

The reign of Valens in the east was disturbed by the
revolt of Procopius, who was aided by Eugenius, a
wealthy eunuch, whom Valens had disgraced. The
emperor was disposed to abdicate the sovereignty; but
his friends would not permit him. Procopius, on the
other hand, became odious to his own friends, who
speedily abandoned him; and, in a battle which took
place between him and Valens, he was taken prisoner,

and put to death.

The Goths, who were marching to the assistance of
Procopius, retired when they learned his misfortunes;

but Valens took them all prisoners; and in the war
with those barbarians which succeeded, Valens was
successful, and compelled them to make a peace ad-

vantageous to the Romans. The reign of Valens has
been distinguished by his persecution of the orthodox
clergy. Eighty of these clergy were sent to the em-
peror to complain of the treatment they had received;

but he summarily ordered thein to be put to death.

—

The person, however, who was charged with this

odious duty, dreading a popular commotion, put them
all on board a ship, and, when it was at some distance

from the shore, the sailors set it on fire, and escaped

in their boats. Valens likewise persecuted magicians,
and all those who had books of magic in their library.

Death and confiscation were the punishment which he
inflicted on this occasion, and hence people of all ranks
burnt their libraries, lest their enemies might have
secretly introduced such works among the rest.

The Goths, after committing great ravages in Mace-
don and Thessaly, advanced towards Constantinople,

and fought a bloody battle, in which they gained con-

siderable advantages. Hurried away by the darkness
of the night, and the affection of his soldiers, the em-
peror took refuge in a country house, which was set

fire to by the Goths. Valens, unable to make his es-

cape was burnt alive in the 50th year of his age, and
the 16th year of his reign.

Gratian, the son of Valentinian, who had held the

western empire since his father's death, was now leftin

the sole possession of the sovereignty. After driving

back several of the barbarians, Gratian assumed
Theodosius his partner in the empire, and assigned to

him the provinces which Valens had governed. By
his skill and experience in war, he obtained many
splendid victories over the barbarians. He defeated

the Goths in Thrace, and took 4,000 of their chariots,

with an immense number of prisoners of both sexes;

and such was the effect of this successful campaign,

that many of the enemies of Rome sued for jjeace, and

Athanaric, the most powerful of the Gothic princes,

courted the friendship of the emperor. This prince

died in the same year; and Theodosius caused him to

be buried with such splendour and pomp, that the

Goths not only resolved never more to molest the Ro-

mans, but out of gratitude to Theodosius, they even

guarded the banks of the Danube, to prevent any inva-

sion of the empire from that quarter.

In consequence of the enmity of Gratian to the pa-

gan superstition, Maximinus, who undertook the de-

fence of the pagan religion, revolted against the empe-

ror; and having been joined by a number of discon-

tented Romans, they came up with Gratian near Paris.

In the battle which ensued, Gratian was deserted by
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liis troops, and murdered by the insurgents in the

twenty-fourth year of his age.

As Maximinus announced to Theodosius that he had

no design against the dominions of Valentinian, The-

odosius acknowledged him as his partner in the em-
pire. Maximinus, however, passed the Alps, and

marched to Milan, the residence of Valentinian. This

young prince fled for refuge to Theodosius, who pro-

mised to assist him on the condition of his renouncing

the Arian heresy. In the mean time, Maximinus had

made such progress, that he was acknowledged in

Rome and in the African pi'ovinces; but Theodosius

having raised a powerful army of Goths, Alans and

Huns, defeated Maximinus in two battles; and having

taken him prisoner, put him to death. His son Vic-

tor was soon afterwards taken prisoner by Arbogas-
tes, and put to death.

Theodosius performed a- journey to Rome in 389,

and is said to have converted the senate and people to

Christianity. In consequence of an attack made upon
the Christians by the pagans of Alexandria, Theodo-
sius ordered all the t.r.,-,-,pics J,, [i^r^j j-ity to be pulled

down, and authorized iiicopiijins the bishop to see

his orders put in execution. The i.^UH,-ated temple
of Serapis was thus razed to its very foundattun. tUp.

zeal of Theophilus was not contented with this single

sacrifice. He excited the people to demolish all the

other temples, chapels, and places of worship used by

the heathens ; and he either burned or melted down
the statues of the gods, leaving only the statue of an

ape, for the purpose of throwing ridicule upon the

pagan idolatry. When Theodosius returned to Con-

stantinople, he ordered all the remaining temples to

be destroyed, and the Arians to be expelled from all

the cities of his empire.

Valentinian, the emperor of tlie west, having placed

toomuch confidence in his general Arbogastes, a na-

tive of Gaul, was treacherously strangled by that bar-

barian at Vieiine in France, in the ninth year of his

reign. Valentinian was a man of real merit and ex-

emplary virtue. He abolished the greater number of

the taxes : he was distinguished by his benevolence ;

and he exhibited his clemency and kindness even to

those who had conspired against his life.

Although Arbogastes might have seized upon the

sovereignty, yet he conferred it upon one Eugenius,

and reigned in his name. Eugenius, though a Christ-

ian, was friendly to the Pagans. He sent deputies to

Theodosius; but he declined entering into any alli-

ance with the ucurper, and made immediate prepara-

tions to oppose him. With this view he left Constan-
tinople; but found, on his arrival at the Alps, that the

passes were guarded by Flavianus with a large body
of Roman troops. Theodosius having defeated them
with great loss, and taken their camp, Eugenius was
made prisoner. His own soldiers, who had brought
h>ira to Theodosius, cut olV his head while he was beg-
ging for his life. The rest of Eugenius's army, when
they saw the head of their general upon the point of

a spear, and learned that Theodosius was willing to

receive them into favoar. laid down their arms and
submitted. Arbogastes fled into the mountains and
put an end to himself; and his children, along with
those of Eugenius, took refuge in churches. The em-
peror, however, forgave them in the true spirit of his

religion; and while he converted them to the Christian

f^ilh, he restored to them their paternal estivtcs, and

raised them to honourable situations in tlie govern-

ment. Theodosius appointed his son Honorlus'empe-
ror of the west; but as he was preparing to return to

Constantinople, he was attacked with a dropsy, which
carried him off" at ]Milan, in the sixteenth year of his

reign, and sixtieth of his age. In the will which The-
odosius left behind him, he confirmed Honorius as the

emperor of the west, and left the eastern empire to

his other eldest son Arcadius.

No sooner were the barbarians informed of the

death of Theodosius, than a formidable army of the

Goths, under Alaric their king, ravaged the western

territory. They were at last opposed by Stilicho, the

general of Honorius, who defeated them with great

loss.

Having concluded a treaty with the ministers at

Constantinople, Alaric invaded Italy. After some par-

tial advantages, Stilicho attacked them at Pollentia,

and completely defeated them in a decisive engage-

ment which lasted the whole day. Having forced their

entrenchments with great slaughter, the camp of Ala-

ric was taken; his wife was made prisoner, and all the

plunder which the Gothic general had amassed in

Greece, fell into the hands of the conquerors; while

many of the Roman soldiers were released from cap-
tivity. Alaric, however, had still a considerable
force, and Stilicno iliouglit it prudent to conclude a
treaty with him, and allow him a pension. The Go-
thic king, however, forgot his part of the contract,

and attempted to take Verona on his return. Stilicho

was therefore obliged to attack him again; and after a
terrible defeat, he drove him out of Italy.

In consequence of these successes, Honorius entered

Rome in triumph, with Stilicho seated beside him in

the triumphal chariot; and on his entrance, he abo-

lished the inhuman shows of the gladiators, which
had continued to disgrace the Christianity of Rome.

This triumph, however, was only of temporary du-
ration. The barbarians now began to inundate the

empire at all points. The Vandals, the Saxons, and
the Burgundians, united into a mighty host, formed
the army of Radagaisus, who has been styled the king

of the Goths. About 12,000 warriors, distinguished

by their birth and their valour, formed the van of this

army, and were followed by about 200,000 soldiers:

and if we reckon the women, children, and slaves who
accompanied them, the multitude was not less than

400,000 persons.

The emperor of the west looked quietly on at this

impending storm; but fortunately, Rome still possess-

ed a general fitted to encounter this alarming host.

Despairing of being able to restore the fortifications

of the Danube, Stilicho abandoned the provinces, and

determined to concentrate all his strength for the de-

fence of Italy. He endeavoured to recruit his armies

by every means which could be suggested; but not-

withstanding all his exertions, he was unable to col-

lect a greater number than from 30,000 to 40,00C

troops. He was largely reinforced, however, by the

Alani, the Huns, and the Goths, who marched under

the banners of their native princes to check the career

of Radagaisus. This mighty leader crossed without

resistance, the Alps, the Po, and the Appenines; Icav-

iug on one side, Honorius entrenched among the

marshes of Ravenna; and on the other, the army of
Stilicho encamped at Ticinum or Pavia. After pillag-

ing many of the Italian cities, Radagaisus laid siege
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to Florence, which for a long time opposed a valiant

resistance to his arms. Though reduced to the last

extremity, St. Ambrose sustained their sinking spi-

rits, and promised them a speedy deliverance on the

authority of a dream. No sooner >vas this communi-
cation made to them than the banners of Stilicho were
seen ilying in the distance; and they therefore resolved
to endure still greater privations. Stilicho deemed it

imprudent to expose his army to the risk of a general
battle; and adopted the wiser plan of surrounding the
enemy with strong lines of circumvallations. A sup-
ply of men and provisions was introduced into Flo-
rence; and the army of Radagaisus, hemmed in on all

sides, began to experience in their turn that famine and
distress from which the Florentines had been relieved.

The despair of the starving barbarians forced them
into many bloody conflicts with the Roman troops,
and after the loss of many of his bravest men, both by
famine and the sword, Radagaisus was obliged to ca-
pitulate to his enemies. This brave general was igno-
miniously beheaded, and such of his troops as were
taken prisoners were sold for slaves. In consequence
of this great success, Stilicho has received the honour-
able appellation of the deliverer of Italy.

The remnant of the army of Radagaisus, which still

amounted to 100,000 men, marched into Gai''^ t''^

provinces of which had been lefr p.,t;.-ci-, Jelenceless.

On the last day of the year, when the Rhine was pro-

bably frozen, they entered Gaul without opposition.

The flourishing city of Menlz was destroyed, and
thousands of Christians massacred in the churches.
Worms fell after a bloody siege, and Strasburg, Spires,

Rheims, Tournay, Arras and Amiens suffered a simi-

lar fate. "The consuming flame of war," says Gib-
bon, " spread from the banks of the Rhine over the

greatest part of the seventeen provinces of Gaul.
That rich and extensive country, as far as the ocean,

the Alps, and the Pyrenees, was delivered to the bar-

barians, who drove before them in a promiscuous
crowd, the bishop, the senator, and the virgin, laden
with the spoils of their houses and altars."

While Gaul was thus passing into the permanent
possession of the barbarians, a common soldier of the

name of Constantine was made emperor in Britain, in

•which he governed with much talent and prudence.
Honorius, unable to put down the usurpation, ac-

knowledged Constantine as his partner in the empire.
In the mean time, Alaric threatened Rome with a new
invasion, unless he was paid a large sum of money.
Stilicho insisted upon complying with that exaction,

but the people were so eitraged with his acquiescence,
and the emperor was so strongly persuaded that he
had been intriguing with his enemies, that he ordered
him to be beheaded, and thus involved his whole fa-

mily in ruin. The death of Stilicho seems only to

have increased the demands of Alaric. When his de-

mand was not granted, he laid siege to Rome, and
would have soon obtained possession of it had not the

emperor ransomed it with 5000 pounds of gold, 30,000
of silver, 4000 silk garments, 3000 skins of died pur-
ple, and 3000 pounds of pepper.
The faithless Alaric, though he for a while departed

from Rome, soon appeared before it with a numerous
army. Honorius attempted to avert the blow by a

new treaty, but all such attempts were now vain; and
Rome, the mistress of the world, was delivered up to

the pillage of a Gothic army. After six successive
days of plunder, the city was set fire to in several

places, and was speedily reduced to a heap of ashes
and ruins. All who took refuge in the churches were
spared; but the infuriated Goths did not confine their
hatred to those who were found in arms, and many
of the principal inliabitants were massacred in cold
blood. A storm of thunder and lightning is said to
have added its devastations to those of the enemy,
and to have completed the ruin of the last remains of
Pagan idolatry.

Alaric was soon afterwards seized with a violent ill-

ness, which carried him off in the neighbourhood of
Rhegium ; but though the death of Constantine and
some other usurpers left Honorius in the undisturbed
possession of power, yet Gaul, Britain and Rome, con-
tinued under the occupation of the barbarians till the
death of Honorius, which took place in the 29th year
of his reign.

The death of Honorius was followed by several
usurpations of the sovereignty; but the title of empe-
ror of the west was conferred on Valcntinian the Third,
whose mother, Placidia, was made regent during his

minority. No sooner was he seated ^.n the throne,

than the empire was attackpfl ^j Attila, the celebrated

leader of the Hun=, -.nose exploits both on this and
former necasions have been detailed in our account of
nis life. Valentinian had rendered himself odious by
his violence, his oppressions, and his incontinence,
and in the 36th year of his age he was murdered by
Petronius Maximus, to whose wife he had offered
violence.

iVIaximus was immediately raised to the empire;
but though he was desirous of retiring into private
life, his friends persuaded him to abandon this reso-

lution. After the death of his wife, he compelled the
empress Eudoxia to marry him; but this high-spirited
woman, who had been deeply attached to Valentinian,
was so enraged at being married to his murderer, that
she invited Genseric, king of the Vandals, into Italy.

When Genseric appeared before Rome, a violent tu-

mult took place, in which the emperor Maximus was
killed. Genseric took and plundered the city, and car-

ried off" all the valuable articles which had escaped the
rapacity of the Goths.
Rome was now reduced to the most deplorable con-

dition; but its existence was for a while prolonged by
the courage and virtues of Marjorianus, who was now-

raised to the empire. He drove the Vandals out of
Italy, but he was soon afterwards murdered by Rici-

mer a Goth, who had long governed with absolute

power. Marjorianus was succeeded by Anthemius,
but W'hen he began to govern in opposition to the

wishes of Ricimer, the Gothic general revolted and
took Rome, committing numerous cruelties, and put-

ting to death the emperor Anthemius. Anthemius
was succeeded in the empire by Olybius, who died

soon after his accession. The supreme power was
now usurped by Glycerius, who was deposed in 474,

and succeeded by Julius Nepos. Nepos was driven

from the throne by his general Orestes, who caused
his own son Augustus to be proclaimed emperor. In

the year 476, the barbarians who had served in the

Roman armies, demanded the third part of the lands

of Italy as the reward for their services; but as Orestes

refused to grant this demand, they chose for their

leader Odoacer, who became the first king of Italy.

From this period the history of Rome merges into

that of Italy, and will be found fully detailed in our

article on Italy.
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ROMANIA, See Tuukey.
ROMANO, Julio, or Giulio Pirn, a celebrated

painter of the Roman School, was born at Rome in

1492. He was the favourite Pupil of Raphael, and

first signalized himself by his battle of Constantine,

which he painted from a design of Raphael's, and

•which was particularly admired by Poussin.

When he had completed the hall of Constantine in

the Vatican, from Raphael's designs, he went to Man-
tua, where the patronage nf the CJniiTiaghi family ex-

cited him to those great works, and those magnificent

plans by which Mantua and the palace Del T. have

been so highly decorated. In the decorations of this

palace, Julio prepared the cartoons, and had the pic-

tures executed by his pupils; but he afterwards cor-

rected and finished them. Modern pencils are said

to have covered the touches of Julio, especially in the

Fable of Psyche, the Allegories of Human Life, and

the Giants Storming Heaven, where his composition

and design are alone seen. In the fresco paintings of

the old palace orcorte of Mantua, which refer princi-

pally to the histories of the Trojan war, his peculiar

merits are better perceived. Helen asleep,—Vulcan
forging arms for Achilles, are considered beautiful;

and Minerva slaying Ajax is regarded as sublime.
The most remarkaljle of the altar pieces of our artist

are the three frescos of St. Marco; and in the church
of St. Christofero, the athletic figure of that saint
supporing the infant Jesus. His martyrdom of St.

Stephen on the head altar of tlie Church of St. Stephen
at Genoa, is preferred to them all.

Julio l^nniano possessed also great knowledge of
architecture, imd he p-xccutea plans for several of the
palaces of Rome and Mantua. IIU last cHbrt of this
kind was the erection of a splendid mansion for him-
self at Mantua. On the death of St. Gallo, the archi-

tect of St. Peter's, Julio was chosen his successor by
the pope; but the cardinal duke, by the entreaties of
his wife and friends, prevented him from leaving Man-
tua; and while he was taking measures to surmount
these difficulties, he v,-as seized with an illness, of
which he died in 154G, in the 54th year of his age.

See Painting.
/

ROME.
ROME, the ancient capital of the Roman empire,

and now the metropolis of the papal dominions, and

the residence of the pope, is built chiefly on the left

or eastern bank of the Tiber, which here runs in a

southerly direction. The area enclosed by the walls

of Rome approaches to the form of a square, and their

circuit is about 16 miles. This area, however, com-
prehends an immense extent of unpeopled land; and a

stranger may wander for hours in perfect solitude

within the walls. This uninhabited portion of the

area is to the south; but to the north of the plain of

the Campus INIartius, the bustle and activity of life re-

appears. This closely built part of the city is about

two miles long, and from one to one and a half miles

broad. In the time of the empire, Rome had 37 gates,

12 of which were double, one for those who entered,

and the other for those who returned from the city.

At present Rome has 16 gates, including the four of

the Citta Leonina, but several of them have been wall-

ed up; the finest of these gates is the Porta Maggiore,
which was originally an arch of the aqueduct of Clau-

dian. It consists of immense squares of Tiburtine
stone without cement, and sustained by huge Ionic

columns. The other gates are the Porta del Popolo,

on the north, which supplies the place of the ancient

Porta Flaminia;—the Porta Sebasliana, which supplies

the place of the Porta Capena on the south; the Porta
Salaria, or Collina; the Porta San Paola, which is a

substitute for the Porta Ostiensis; the Porta Pia, an-

ciently the Porta Nomentana; the Porta San Lorenzo,
probably the Porta Tiburtina; the Porta Giovanni, on
the great road from Naples, corresponding to the an-

cient Porta Celimontana. The Porta Latina, between
this last gate and tlie Porta Sebasliana, is blocked up;
and close to the Porta Giovanni, on the right, as we
leave Rome, is the Porta Asinaria, which is also block-

ed up.

The seven hills on which ancient Rome stood, are

the Palatine, the Aventine, the Capitol, the Ccelian,

the Esquiline, the Quirinal, and the Viminal Hills.

The first five have the appearance of small hills or
large mounts; but the Esquiline and the Quirinal,
though they have a considerable ascent on the side of
Rome, have no descent on the opposite side; and the
Viminal hill can no longer be recognized. The Aven-
tine, Palatine, and Coclian hills, and also part of the
Esquiline, Viminal, and Quirinal Hills, are now co-
vered with vineyards and corn fields.

The Palatine Hill, which is a square and fiat topped
elevation, is situated nearly in the middle of the other
hills, and contains two solitary villas and a convent.

Its numerous temples, palaces, porticos and libraries,

are now heaps of shapeless ruins. The part of the im-
perial palace which looked to the west still exists, but

it is now buried in ruins. The immense hall which
was discovered here about a hundred years ago, and
the ornaments of which were carried off by the Far-
nese family, is described by Eustace as an area covered
with weeds, and presenting to the eye avast length of

naked wall.

The Aventine, the most western of the hills, is di-

vided from the Palatine by the valley of the Circus
Maximus, Not a trace remains of any of the ancient

and magnificent buildings which covered it. A few
decaying churches and convents, half deserted, are the

only objects which catch the eye. The principal edi-

fices that stood on this hill, were the temples of Diana,
Juno, and the Dea Bona. The west side of the Aven-
tine looks down on the Tiber, and the fields called

Prati del Popolo Romano. The Aventine has two
distinct summits, divided by a valley. Near the base

of the most southern of these, are the gigantic ruins

of the baths of Caracalla.

The Capitoline hill was originally called Saturnius,

and afterwards Tarpeia. On the western side of the

hill are still to be seen some remains of the ancient

fortifications of the capitol. In some of the cottages

on Monte Caprino, there are walls of extraordinary

solidity, which seem to have formed the exterior of

one of the towers of the citadel. These walls, built
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of blocks of pcperin stone, are considered to be of the

age of Camillus; and, excepting the Cloaca Maxima,
to be the oldest of all the remains of antiquity in Rome.
The temple of Jupiter Feretrius is supposed to have
occupied this (the western) eminence; and that of Ju-

piter Capitolinus, the eastern summit of the hill. The
common belief is, that the church of Ara Coili stands

on the site of the latter. The small square, having in

its centre the equestrian statue of M. Aurelius, and en-

closed by the three palaces of the senators, the con-

servatori, and the statue g-nllei-y, is supposed to have
been the Intermontium. Beneath the senators palace

are the remains of the south and west sides of an an-

cient building, consisting of large blocks of pepcrin
stone. It is supposed to have been the Tabularium,
where the public records were suspended on tables of

bronze. In the interior of this building is an arched
corridor of considerable extent, and of a noble style

of architecture. The modern buildings on this hill

are a convent of bare-footed friars, and the Palazzo
CafTarelli, in the stables, cellars, and gardens of which,
there are remains of the ancient fortifications of the

citadel. The remains of the Julian or Mamertine
prisons are still to be seen near the base of this hill,

below the church of St. Pietro in Carcere.

The Coelian Hill is crowned by the massive and lofty

arches of Nero's aqueduct. Its precipitous banks are

encircled by various ruins, by arches, recesses, niches,

and passages, which are considered by some to have
been the Nymphieum of Nero. An arched corridor,

supposed to have formed part of the Vivarium, is to

be found beneath the tower of the convent. The west-
ern extremity of this hill is occupied by the church
of San Stefano Rotonda, the reputed temple of Clau-
dius; and the great Basilica of St. John Latcran stands

on its most eastern summit.
The Esquiline hill is of great extent, and of a very

indefinite form. A part of it is covered with the streets

and edifices of modern Rome, and the rest of it is co-

vered with the vestiges of buildings of every age, with
deserted convents and papal churches, as well as with
the ruins of ancient Rome. On its summit are the
majestic arches of the united aqueducts of Claudius
and Nero; and it contains also the lonely ruin of Mi-
nerva Medica, and various subterranean sepulchres
and other ruins. The Esquiline has two summits, viz.

L'Oppio, which is occupied by the church of St. Pie-

tro in Vinculis, built upon part of the extensive baths
of Titus, and U Cispio, now crowned with the basilica

of Santa Maria Maggiore, but once the site of the

temple of Juno Lucina.
The Viminal hill, which stands between the Esqui-

line and the Quirinal, is scarcely to be distinguished
from either, and it must therefore be considered as

forming a part of both.

The Quirinal hill is occupied with magnificent pa-
laces, churches, streets, and fountains. The principa.1

remains of antiquity which it contains, are the vestiges
of the baths of Constantine, in the garden of the Co-
lonna palace; and a part of those of Dioclesian, which
were erected both on this and the Viminal hill. This
hill is better known by the name of Monte Cavallo, in

consequence of two colossal groups of a young man
and horse, which were found in the ruins of the baths
of Constantine, having been placed before the pope's
palace on the summit of this hiil. These figures are
supposed to represent Castor and Pollux, and to have

been the production of Phidias and Praxiteles, princi-
pally on the authority of the inscriptions upon them.
The house of Scipio is supposed to have occupied the
site of the Colonna palace and garden; and there is a
little street, \'^ico de' Cornell, which has derived its

name from that illustrious house. Having thus given
a general notice of the seven hills of ancient Rome, we
shall proceed to give a brief account of the principal
remains of her ancient grandeur.
The ancient Forum extends from east to west, along

the base of the CapitoUne hill, and stretching to the
base of the Palatine hill. Its four corners are consi-
dered to have been at the Church of Santa Martina
and S. Luca on the N. E. ; of Santa Maria della Con-
solazionne on the N. W.; the little church of St. Theo-
dore, once the temple of Romulus, on the S. W. ; and
an unmarked point, where the arch of the Fabii once
stood, within the line of the temple of Antoninus and
Faustina, on the S. E. The ruins which now stand
within these limits, are the triumphal arch of Septl-

mius Severus, the temple of Concord or Fortuna, the
column of the emperor Phocas, the ruined wall of the

Curia, and the three columns of the Comitium, at the
base of the Palatine. The triumphal arch of Severus,
built of marble, stands at the base of the CapitoUne
hill. It consists of one large and two smaller arches,

with an entablature supported by four Corinthian cO'

lumns with pilasters. The whole of it is adorned with
has relief sculptures, representing Severus's triumph
over the Parthians. The Ionic portico of the temple
of Concord is all that remains; but it is now supposed
to have been the temple of Fortune. The column of

Phocas is a single Corinthian pillar, erected in the

seventh century by the Exarch Smaragdus to the em-
peror Phocas. The only remains of the Roman curia

or senate house, the site of which is occupied by the

church of Santa Maria Liberatrice, Is a high broken
brick wall. The Comitium which stood in front of

the curia, is now supposed to have been the ov.ner of

the three beautiful Corinthian columns called the dis-

puted columns, which have been conjectured to be the

remains of the temple of Jupiter Stator. Marble steps

in front of them have been discovered by recent exca-

vations. The three beautiful fluted Corinthian columns
which were supposed to be the remains of the temple
of Jupiter Tonans, stood on the declivity of the Capi-

toUne. They formed the corner of its portico, and
were erected by Augustus. The frieze is finely sculp-

tured in has relief, and the letters ESTITUER arc the

only remains of the inscription.

In quitting the forum by the Via Secondaria, we
])ass through the broken and defaced triumphal arch of

Tiberius. It consists of a single arch, and only four of

Its eight fluted marble columns remain; two of which
are entire. The interioT of tlie arch is adorned with

two has reliefs, representing Titus In triumph, and
tlie spoils of the temple of Jerusalem. On the roof

is the apotheosis of the emperor. Through this

mouldering arch are seen the ruins of the nuagnificent

Coliseum, one of the grand monuments of ancient

Rome. This amphitheatre is a structure of an oval

form, 580 feet long, 470 broad, and above ICOO in cir-

cumference. It was erected by Vespasian out of a

part of the materials, and on a portion of the site of

Nero's golden house; and though its demolition was
begun by the barbarous conquerors of Rome, yet It

was so perfect in the thirteenth century, that games
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were exhibited in it for the amusement of the Italian

nobility. Upon the revival of architecture in Rome,

the Coliseum was used as a quarry both by the vulgar

and the grandees, and Paul V. pulled much of it down

in order to build his huge palaces. This system of

depredation would soon have completed its destruc-

tion, had not Benedict XIV. erected a cross in the

centre of the arena, and declared the place sacred, out

of respect to the martyrs wlin had ^iifTiTi'd within its

walls. In no jiart of its vast circuit has the Coliseum

been completely broken through, and in only a small

segment is its external elevation preserved entire. In

the interior the destruction of the building is deplora-

ble. The marble seats are all torn away, the steps and

•vomitories overthrown, and the sloping walls and

broken arches overgrown with the luxuriance of vege-

tation.* Here is a temporary wooden staircase, by

which visiters ascend to the highest practicable point.

SeeCivn. Architecture, Plate CLXXXVI. for a part

of the elevation of the Coliseum.

The forums of the emperors were chiefly situated

to the east of the Roman forum. The forum of Caesar

extended from the church of St. Adrian to the church

of St. Cosmo and Damiano, and in the court of that

convent are still to be seen some massy walls which
are supposed to have been a part of the forum. The
forum of Augustus, which contained the splendid tem-

ple of Mars, stood behind the present church of Santa

Martina and S. Luca. Some fragments of walls be-

longing to the shops which encircled it still remain.

The forum of Vespasian is su])posed to have been in

the vicinity of the temple of Peace. Of the forum of

Nerva there are some beautiful remains at the Area
Pantani. They consist of three fluted Corinthian co-

lumns and one pilaster of Parian marble 50 feet high.

They are supposed to have belonged to the beautiful

temple of Nerva; the columns are flanked by a lofty

wall of large masses of Tiburtine stone. The ruin of

the temple of Minerva, situated in that part of the forum
which was built by Domitian, consists of two marl)le

Corinthian columns in front of a wall of Tiburtine

stone. They are more than half buried beneath the

pavement, and support a richly sculptured frieze. The
forum of Trajan stood at the base of the Quirinal Hill.

The centre of the Piazza Trajana, which contains Tra-
jan's column, was excavated Ijy the French to the level

of the ancient pavement, and they brought to light va-

rious majestic columns of black oriental granite, once
the supports of the Basilica Ulpia. The entrance to

this forum (near the little church of Santa Maria in

Campo Carleo) passed under the triumphal arch of
Trajan. At the farther extremity stood the temple of
Trajan, with the triumphal column in front of it, and
in the centre the Basilica Ulpia, one of the most splen-

did buildings of any age. The steps that led to this

Basilica may still be traced, and fragments of them
are still strewed around. The portico of the temple
consisted of eight immense columns of oriental granite,

a fragment of one of which was six feet in diameter,
and must have been 72 feet high. The column of
Trajan, 140 feet high, is ascended by an easy winding
staircase of solid Parian marble, lighted by loop-holes,

and at the top stands the bronze statue of St. Peter
which was placed there by Sextus V. (See Civil

Architecture.) In the midst of the forum of Antonius

Pius, a little 8b the north of that of Trajan, stands the

triumphal column of Marcus Aurelius, covered with

the sculptures of his victories, and not much inferior

to that of Trajan. The only other remains of the

forum are the eleven beautiful Corinthian columns of

Grecian marble, now built into the modern wall of the

custom house.

In the forum Boarium or market of Rome, stands

the picturesque and magnificent ruin of Janus Quadri-
frontis. It has four similar fronts, in each of which
there is an arch of entrance, and it is built of immense
blocks of Grecian marble. The brick walls on its sum-
mits are part of a fortress into which it was converted

during the dark ages. At the side of the old church

of St. Geoigio in Velatri, is a little insignificant mar-
ble arch, erected by the trades people to the emperor
Severus, who is sculptured upon it along with his wife

Julia and his son Caracalla, that of Geta having been

erased.

Close to this forum stands the Cloaca Maxima, the

most ancient of all the ruins of Rome, and considered

the work of Tarquinius Superbus. The tunnel was
once so large that a waggon of hay could pass through

it. All that is now seen of it is the upper part of a

grey massy arch of Peperin stone, as solid as it was on

the day it was built. It is now choaked up nearly to

its top by the artificial elevation of the surface of mo-
dern Rome; but it still serves as the common sewers

of the city. Close to the Cloaca Maxima, is shown
the celebrated fountain of Julurna.

One of the largest and most beautiful temples of an-

tiquity is the Pantheon or Rotunda, built by Agrippa.

In our article on Civii. Architecture, we have given

a full and detailed account of this interesting ruin,

with the dimensions of all its parts, and we have like-

wise given a ground plan and accurate section of it in

PlateCLXH.
The temple of Vesta is a beautiful little building,

near the Tiber, of Parian marble, and having a portico

consisting of a circular colonnade of twenty fluted Cor-

inthian columns. The French removed the modern
wall that filled up the intercolumniation; but its coarse

tiled conical roof resting immediately on the capitals,

destroys the general efl'ect. The circular altar built

of marble, is converted into a chapel dedicated to La
Mondonna dell' Sole.

Opposite to this building is the church of Santa Ma-
ria in Cosmedin, built on the ruins of what is called

the temple of Pudicitia Patrizia. The ruins within the

churchare the remainsofamagnificent peripteral tem-

ple, with eight complete columns in front like the Par-

thenon. Six of the front columns may now be traced,

and some of the lateral ones. The temples of Fortuna

Virilis, of Peace, of Antoninus and Faustina, and of

Faunus have been all described in our article on Civil

Architecture, and most of them delineated in Plates

CLIII. and CLXIV.
The church of SS. Cosmo and Damiano is partly

formed out of what is considered to have been the

double temple of Romulus and Remus; the first having

been circular, and the second square. Here was found

the marble plan of Rome which had formed the pave-

ment of the temple, and the broken fragments of which

• Sebastiano has published the Flora ColiBea, containing 260 different plants. There arc above 300 ; the finest of which axe

Papilionaceous.

Vol. XVI. Part II. 3 K
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are fixed in the staircase wall of the Museum of the

Capitol.

The remains of the double temple near the Coliseum
are supposed to be those of Hadrian's magnificent tem-
ple of Venus and Peace. The peristyles of this double
peripteral temple had 12 columns in front, and 22 in

depth of Parian marble, some broken remains of which
are still seen. The whole was surrounded by a double
colonnade, 500 feet long and 300 broad, of columns of

oriental granite, with rows of capitols of Parian mar-
ble, the gigantic shafts of which are strewed around
near Titus's arch. The platform of the colonnade, and
the situation, and even steps of the temple, may yet be

traced. The picturesque ruin called the temple of

Minerva Medica stands in a solitary vineyard on the

Esquiline hill. It is decagonal within. It is built of

brick, and stripped of all its ornaments. The remains

of the temple of Venus Erycina, consisting of the octa-

gonal brick cella, stand in the circus and gardens of

Sallust.

The only remains of the theatres of ancient Rome
are those of the theatre of Marcellus. It was of Tibur-

tine stone, and consisted of four orders of arcades.

—

The remains of this theatre are a portion of the two
lower arcades, of which we have given a drawing in

our article. Civil Architecture, Plate CLXXXVI.
The portico of Octavia consisted of a double row of

marble columns, enclosing a large oblong square, en-

closing the temples of Jupiter and Juno. Many of the

beautiful columns of this colonnade are built up in the

miserable houses of the Jews which now cover its an-

cient site. At No. 11, viadi San Angelo in Peschiera

are three magnificent fluted Corinthian columns of

Grecian marble, supposed to be the remains of the

temple of Juno.

Of the thermas or baths of ancient Rome, the ruins

of those of Titus, of Caracalla and Dioclesian, are all

that now remain. The baths of Caracalla are situated

at the base of the south summit of the Aventine hill.

They are now a mass of roofless ruins of almost im-

measurable extent, filled with tremendous fragments

of broken wall, and overgrown with weeds and bram-
bles.

Beside the immense halls, one of which was 150 feet

long, and covered with a flat roof of stone, there are

the remains of a large circular building, and other

smaller ones. A broken staircase leads to the top of

the ruins.

The part of the baths of Titus wliich has been ex-

cavated, is near the Coliseum. After passing the

mouths of nine long corridors, we enter the portal of

what is called the house of Maecenas, and then arrive

at a damp and dark corridor, the ceiling of which is

still adorned with some of the most beautiful specimens
that now remain of the paintings of antiquity. After

examining these arabesque paintings, the visitor enters

magnificent halls, whose ceilings are beautifully painted

with fantastic designs. In one of these dungeons, 36

of which have been opened, is shown the remains of a

bath supposed to have been for the private use of the

emperor, and in another is seen the crimson-painted

alcove, in which the Laocoon was found in the time of

Leo X. The French found in those chambers the

Pluto and the Cerberus. It is said that miles of these

baths remain unexplored.
The baths of Dioclesian are scattered over the sum-

mit of the Quirinal and Viminal hills, and they are

said to have surpassed all the thermae of ancient Rome.
They seem to have formed an immense oblong square,
with a circular hall at two corners which are still stand-
ing. One of these halls, which is much dilapidated,
has been used as a granary, and the other has iieen

transformed into a church. The Xystum, or great co-
vered hall of the thermae, was converted into ilie church
of Santa Maria de Angeli by M. Angelo. It is a hall
350 feet lonfj, and 90 high. The vaulted roof is sup-
ported by sixteen Corinthian columns, eight of which
only, of Egyptian granite, are ancient. The Meridian,
traced on the pavement in 1701 by Bianchini, still re-

mains.
Among the antiquities of Rome, the bridges are

not the least remarkable. We have, however, ah-eady
treated the subject in our article Bridge, and have
given representations of the Pons Milvius, and the Pons
Senatorius in Plate LXXXII.
Among the ancient arches is thatof Claudius Drusus

Nero, which is close to the present Porta San Scbasti-
ano. It consists of a single arch, and is built of mar-
ble and Tiburtine stone. The two columns of African
marble are supposed to be of a later age. The arches
of Titus and of Severiis have already been described.

The arch of Constantine is in fine preservation. Its

sculptured medallions and has reliefs which comme-
morate the victories of Trajan, are supposed to have
been torn from one of his triumphal arches. This arch
consists of eight fluted Corinthian columns of marble,
which support the figures of eight Dacian captives;

one column one Dacian, and all the eight heads very
modern. The arch of Gallienus is a building of mean
architecture, on the Esquiline hill, near the church of
Santa Maria Maggiore. The arch of Dolabella and
Silanus stands on the Coelian hill, near the church
of San Tomaso in Formis.
The only remains of the celebrated aqueducts of an-

cient Rome, are those of the Martian and Claudian
aqueducts. The long and broken lines of these lofty

arches stretch over the Campagna to the south; that of
Martian was built by Quintus Martius in the tiiiie of
the republic. That of the emperor Claudius was car-

ried through the hills and across the valleys of Latiura
for a distance of 50 miles.

The first obelisk was brought to Rome from Egypt
by Augustus, and now stands on Monte Citorio. The
obelisk of Ramescs is the loftiest that was ever brought
from Egypt. Though now patched together, it rises

to a hundred feet in front of the Lateran church.

—

The two obelisks that stood at the entrance of the mau-
soleum of Augustus, were brought to Rome by Clau-

dius. One of them stands in front of Santa Maria
Maggiore, and the other on Monte Cavallo. The
obelisk found in the circus of Caracalla stands on the

Fountain of the Piazza Navona. The obelisk in the

grand piazza of St. Peter's is in the most perfect pre-

servation, and was brought from Egypt by Caligula.

The obelisk which stood in the circus of Sallust,

occupies the summit of the Pincian hill.

On the Ap])ian way are many remains of the ancient

tombs of the Romans. The tomb of the Scipios is one

of the most celebrated: The inscriptions have been

placed in the Vatican. On the opposite side of the road

to this tomb is that of the Maniglia family. The tomb
of Cecilia Metella, the wife of Crassus, is reckoned

one of the most beautiful of sepulchral monuments.

It consists of a round tower of immense blocks of



ROME. 448

Tiburtine stone, adorned with a Doric marble frieze,

on which are sculptured ram's heads, festooned with

garlands of flowers. This beautiful tower rests upon a

square basement, partly buried. The interior of the

wall is built of biick, and the wall itself is at least

twenty feet thick. The sepulchral vault was opened

in the time of Paul V. and the beautiful marble sarco-

phagus of Cecilia Mctella, was carried to the Farnese

palace.

The grey pyramidal tomb of Caius Cestius, near

the Porta San Paolo, is more than a hundred feet high,

and is entirely built of marble. Within ibis tomb may
be seen by the light of torches some specimens of an-

cient painting. One foot of the colossal statue in

bronze of Caius Cestius is now in the Museum of the

Capitol, and is all ihut remains of it. The mausoleum
of Augustus, erected on the banks of the Tiber, was
encircled with three ranges of vaults. The remains of

it consist of small sepulchral cells, communicating
with each other. In one of them, said to have con-

tained the ashes of Augustus, was a heap of charcoal.

About two miles from Rome, on the Via Nomentina,
is the ma\isoleum of Santa Constantia, the daughter of

Constantine the Great, which was converted into a

church. In the inside there is a double range of gra-

nite columns. The sarcophagus, now in the Vatican,

is of porphyry. This building has been called the

Temple of Bacchus. At the same distance from Rome,
beyond the Porta Maggiore, on the Via Labicana, is

the tomb of the empress Helena, the mother of Con-
stantine. A part only of its immense ruined circle

row remains. It contains a small neglected church.
The immense porphyry sarcophagus which it enclos-

ed, is placed in the Vatican. From this church the

catacombs may be entered, which extend miles under
ground. At the church of St. Sebastian, they have
been explored for fifteen miles. These excavations
seem to have been gradually formed by the digging out
of puzzolano. The cavities for the dead are hollowed
out horizontally in the soft puzzolano rock, three or
four tiers, one above another. All of them are empty,
and almost all seem from their size to be for children.

Hence it is probable that they were places of burial for

pagan children.

On the Via Appia, there arc still some interesting

antitiuities to be described. The fountain of the nymph
Egeria lies in a little green valley, about a mile from
Rome. The grotto is excavated on the steep side of the
bank, in a long and deep recess, with a vaulted roof,

and niches at the side for statues. .41 the top is the
reclining marble statue of a river god, from which
flows the most delicious water. The capiliaire plant
overhangs the sides of the grotto. On the hill above is

a temple of brick, with a portico of four marble Corin-
thian columns of white marble, which was supposed
to have been the temple of the Muses; but a votive
altar having been dug up, containing the name of a
priest of Bacchus, it is now believed to have been the
temple of Bacchus. In redescending the hill, there is

seen in a green valley a neat little brick building, de-
corated with Corinthian pilasters of red and yellow
brick, which has been called the temple of Rediculus,
who persuaded Hannibal to retreat from Rome.
On the Via Latina, the road to Frascati, on an emi-

nence to the right, stands a brick building, adorned
with brick pilasters, supposed to have been the sedicola
of Fortuna Muliebris, erected in commemoration of

the patriotism of Veturia and Volumnia. It probably
therefore stands on the spot occupied by Coriolanus's
camp. This temple resembles that of Rediculus. It

has several small windows in the upper apartment. It

conmiands a fine view of the broken arches of the
Claudian and Martian aqueducts.
On the right of this stands the ruins of Roma Vec-

chia, which consist of numerous ruined brick buildings,
without roofs, but very lofty, one of which, with three
large windows in front, and three niches within, may
have been the Basilica. In another place are two ranges
of covered arches, supporting a vaulted and stuccoed
roof, which may have been a reservoir of water.
Having thus endeavoured to give a brief description

of the remains of ancient Rome, we shall now proceed
to describe the modern city, including the buildings of
the dark and of the middle ages.

The streets of Rome are in general narrow, gloomy,
irregular, and dirty, being narrower than those of
London, and wider than those of Paris. They have
seldom any foot pavement. They are often very long
and strait, and sometimes terminating in a church,
a fountain, or an obelisk. Three of the present
streets diverge from the Piazza del Popolo, near the
Pantheon Gate, viz. the Corso, the Strada del Barbe-
rino, and the Strada de Ripetta. The Corso, so called

from being the race course, was anciently the Via La-
ta, extends a mile in length, iti a direct line from the
above piazza, to the base of the Capitoline hill, but
though it is lined with churches, and palaces, and
handsome edifices, its general effect is far from good.
Among the other good streets are the Strada Giulia,
the Strada della Langara, the Strada Felice, the Strada
Maggiore, and the Strada Pia.

The houses of Rome are partly of stone and partly
of brick, and are frequently plastered or stuccoed as
at Vienna. Marble is not common.

Eustace informs us that modern Rome contains 46
squares, 5 monumental pillars, 10 obelisks, 13 foun-
tains, 22 mausoleums, 150 palaces, and 346 churches.
The area in front of St. Peter's may be ranked

among the squares of Rome. It is large, and of an
oval shape, encircled with a fine colonnade by Berni-
ni. In the middle stand two elegant fountains, and
the Egyptian obelisk already described. The Piazza
Navona, on the side of the Circus Agonalis, is adorned
by the handsome church of St. Agnes, and many ele-

gant houses. It is of an oblong shape, and its principal
ornament is the fountain in its centre, erected by Ber-
nini. It consists of a circular basin, 73 feet in diame-
ter, containing a mass of artificial rock, to which are
chained four river gods, and which supports the
Egyptian obelisk brought from the circus of Caracalla.

Each of these gods sends out his own stream, which,
after falling down the rock, loses itself in the ocean
of the basin. In a cavern in the rock is a lion and a
horse. The fountain is contrived so as to overflow an-

nually. The Piazza d'Espagna, so called from its con-
taining the palace of the embassy, is adorned with a

fountain, and several handsome buildings, but chiefly

by the noble flight of marble steps that lead from it to

the obelisk, church, and square of Delia Trinita di

Monti, which extends along the brow of the Pincian

hill, andcommands a fine view of Rome, Monte Mario,
and the Janiculum. The Piazza of Monte Citorio,

which is very beautiful, is ornamented with the Curia
3 K 2
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Innocenzlana, or palace erected by Innocent XII. for

courts of justice. The Piazzo de Campo Marzio is

small, and is to a great degree covered with buildings.

The Piazza de Monte Cavallo, which stands on the

Quiriiial hill, is one of the finest in Rome, and contains

the two marble horses already mentioned. We have
already spoken of the Roman Forum, and of the small

square of the Intermontium. The principal obelisks

of Rome, as objects of antiquity, have already been
noticed.

Among the fountains of modern Rome which are

particularly admired by strangers, are the Fontana
Felice, the Fontana Paolina, and the Fontana di Trevi.

The Fontana Felice, in the Piazza del Termini, on the

Viminal hill, is supplied by the Acjua Claudia. It dis-

charges itself through a rock under an Ionic arcade of

vhite stone, cased with marble. Among its gigantic

statues are Moses striking the rock. Aaron conducting
the Israelites, Gideon leading his soldiers to the tor-

rent, and below are four lions, two of marble, and two
of basalt. This fountain was restored by Sextus V.
The Fontana Paolina, situated in a deep evergreen

shade, stands on the brow of the Janiculuni. It con-

sists of an arcade, supported by six pillars of granite.

Here torrents from the summit of the hill rush through
the three principal arches into an immense marble ba-

sin, whose surface is agitated like the waves of a lake

by their concussion. The waters then roll down the

sides of the mountain, turn several mills as they de-

scend, and supply numerous reservoirs below. The
lofty situation of the fountain commands one of the

finest views of Rome, and the plain of the Campagna,
bounded only by the ridge of the Apennines. " The
trees," says Eustace, " that line its sides and wave to

the eye, through its arches, shed an unusual beauty

around it ; and the immense basin which it reple-

nishes, gives it the appearance, not of the contrivance

of human ingenuity, but almost the creation of en-

chantment."
The fountain of Trevi, in the Piazza di Trevi, is the

finest in Rome, and probably the most magnificent in

the world. On a huge rough and broken rock, rises a

palace adorned with Corinthian pilasters, and support-

ed in the centre by vast Corinthian pillars. It is

ornamented with statues. In the middle of the edi-

fice, between the columns, under a rich arch, stands

Neptune in his car, in a majestic attitude. Two sea

horses, led by two tritons, drag his chariot, and

"emerging from the caverns of the rock, shake the

trees from their roots, while the obedient waves burst

forth in torrents on all sides, roar down the clefts of

the crag, and form a sea around its base." The basin

is of white marble, and the enclosure around it is

flagged and lined with the same stone. A flight of

white marble steps leads down to the basin.

Rome is superior to all the other cities of Europe in

the number and splendour of its churches. The church
of St. Peter has long been one of the wonders of the

modern world. When the spectator approaches the

entrance of the square in front of St. Peter'^s, he sees

four ranges of lofty pillars, retiring in a bold semicir-

cle to the right and left, containing the obelisk

already noticed. Before him he perceives the stupen-

dous front of St. Peter's, towering to the height of

180 feet, and raised on thVee successive flights of

marble steps, extending 400 feet in length. Far be-

hind and above this, rises the dome of St. Peter's, to

the height of 400 feet. The plan and the externa!
architecture of St. Peter's have already been repre-
sented in Plate CLXXIV, of Civil Auchitecture, in
contrast with our own national cathedral of St. Paul's.
The interior of St. Peter's corresponds with the

grandeur of the exterior. Five lofty portals open into
the portico, (a gallery equal to the most spacious ca-
thedral) 400 feet by seventy high and fifty broad,
paved with variegated marble, covered with a gilt

vault, adorned with pillars, mosaics, and terminated
at each end by an equestrian statue,—one of Constan-
tine, and the other of Charlemagne. A fountain at
each end refreshes the air. Ojiposite the five portals,

are the five doors of the church. The middle one
has folding doors of bronze, and three have pillars of
the finest marble. On entering it, there is seen the
most extensive hall ever built, paved with variegated
marble, and roofed with a gilded vault. The viev»'

from the foot of the altar, in the centre of the church,
is truly magnificent. Four superb vistas appear
around you, and the dome rises above like the firma-

ment, to the height of four hundred feet, covered with
mosaics of religious history, and crowned with the

throne of the Eternal. Around the dome rise four
other cupolas of inferior magnitude, and six more
cover the different divisions of the aisles, and other
six as many chapels or churches. All these cupolas
are lined with beautiful mosaics, and the aisles and
altars are variegated with every species of ornament,
and with the finest sculptured monuments. The high
altar which stands under the dome is a most striking

object. At its corners, there rise from four ivory pe-

destals, four twisted pillars fifty feet high, sup-

porting an entablature, and bearing a canopy rising to

the height of 132 feet from the pavement. All this,

excepting the pedestals, is of Corinthian brass, and is

the most lofty or massive work of that or of any other

metal in the world. This brazen edifice is so disposed

as not to obstruct the view of the cathedra or chair of
St. Peter, which terminates the church. This is also

of bronze, and consists of a group of gigantic statues

of the four doctors of the Greek and Latin churches,
supporting the patriarchal chair of St. Peter. The
chair is a throne elevated seventy-five feet above the

pavement; and a circular window, tinged with yellow,

throws from above a mild radiance around it.

At the west end of the high altar of St. Peter's is the

descent by a double flight of marble steps, to the tomb
or confession of St. Peter. These steps lead to an

area before two brass folding doors, which conduct into

a vault whose grated floor is right above the tomb.

The rails that surround this space above, are adorned

with 112 bronze cornucopias, which support as many
silver lamps, that burn constantly in honour of the

apostle. The staircase, the pavement of the area, and

the walls around, are lined with alabaster, lapis lazuli,

verde antico, &c.

The Sacre Grotte, which is on a level with the above

pavement, has its regular entrance beneath one of the

great pillars that support the dome. This grotto, con-

sisting of several long winding galleries, stretching

under the first building in various directions, is the

remains of the ancient church built by Constanline.—

•

The Ijeautiful passage in which Mr. Eustace describes

his feelings in traversing this grotto, deserves to be

read by every Christian. "I may be pardoned, says

he, when I acknowledge that I felt myself penetrated
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with holy terror, while conducted by a priest in his

surplice, with a lighted torch in his hand, I ranged

through these dormitories of the dead, lined with the

urns of emperors and pontiffs, and almost paved with the

remains of saints and martyrs. The intrepid Olho,

the turbulent Alexander, and the polished Christina,

lie mouldering near the hallowed ashes of the apostles

Peter and Paul, and the holy pontiffs Linus, Sylvester,

and Adrian. The low vault closes over tlu-ir porphyry

tombs, and silence and darkness brood uninterrupted

around them. They were increased as I approached

the monument of the apostles themselves. Others may
behold the mausoleum of an emperor or consul, a poet

or an orator, with enthusiasm; for my part I contem-

plate the reputation of these Christian heroes with

heart-felt veneration. What if a bold achievement, a

useful invention, a well-foughi battle, or a well-told

tale, can entitle a man to the admiration ot pusieiUy,

and shed a blaze of glory over his remains,—surely

the courage, the constancy, the cruel sufferings, the

triumphant death of these holy champions, must ex-

cite our admiration and our gratitude, ennoble the spot

where their relics repose, and sanctify the very dust

that imbibed their sacred blood. They enlightened

the world by their doctrine, they reformed it by

their example, they devoted their lives to the pro-

pagation of truth, and they sealed their testimony with

their blood. They are therefore the patriots of the

world at large, the common benefactors of mankind;

and, in the truest and noblest sense, heroes and con-

querors."
The vestry or sacristy of St. Peter's is a splendid

building, connected with the church by a long gallery,

and ornamented with mosaics, statues, and paintings.

It is indeed a large church, covered with a dome, and

surrounded with chapels.

The dotne of St. Peter's is ascended by a well-light-

ed and broad paved staircase or road, of such gentle

acclivity, that there is a continual passage of horses

and mules upon it, which go up laden with stones and

lime. Crowds of workmen are seen passing and re-

passing, and the whole has more the appearance of a

town than of a single building, from the small houses

and ranges of workshops necessary for the constant

repairs of the church. The traveller can now exa-

mine closely the construction of the dome, the vast

square platform on which it rests, the lofty colonnade

that rises on that platform, and the double dome of

solid stone of such prodigious magnitude ; and the

lantern which, like a little temple, stands on its sum-
mit.

The church of St. Clement is the most ancient

church in Rome, having been built on the site of the

house of the bishop of that name. A plan of it is given

by Eustace; and it is deemed one of the best models
of the original form of Christian churches.

The church of St. Pietro in Vincoli, built about 420,

is a noble hall, supported by twenty Doric pillars of

Parian marble, open on all sides. Among its monu-
ments, is a sarcophagus of black marble, of exquisite

form; and the tomb of Julius II. distinguished by the

celebrated and wonderful statue of Moses by Michael
Angelo.
The church of St. Martin and St. Sylvester is form-

ed out of the ruins of the neighbouring baths of Titus.

It is one of the most beautiful buildings in Rome. It

is supported by Corinthian columns of the finest mar-

ble, and the aisles are adorned by the paintings of the

two Poussins. '
•

The church of St. Andrea on Monte Cavallo by Ber-

nini, though very small, is highly finished and very

beautiful, both for its form and the marbles that line

its oval exterior.

That of St. Cecilia in Trasteverc is remarkable for

its great antiquity and magnificence. Over the tomb
of St. Cecilia is a fine statue by Stefano Moderno, of

the saint, representing the exact attitude and drapery
in which the body was discovered in the tomb in 821.

It is deemed very beautiful.

The church of St. Pietro in ISIontcrio on Monte Ja-

nicuhim, enjoys the finest view of the ancient and mo-
dern city. The church is not handsome, but it was
once celebrated for its sculpture and paintings, among
which was the Transfiguration by Raphael. It was
said to have been in a bad light here, though Raphael
painted it for this very position. In the middle of the

little square of the convent belonging to this church,

is a round chapel in the form of an ancient temple,

supported by sixteen pillars, and terminated by a

dome. It was designed by liramanti, and is much
esteemed. Raphael has introduced it into his cartoon

of Paul preaching at Athens.

The church of Santa Maria in Trastevere is a bold

and majestic building, distinguished by its simplicity.

The vault and chapel are adorned with fine paintings

by Domenichino.
The church of S. Grisagono is remarkable for its

numerous columns of granite, porphyry, and alabaster,

which support its nave and choir; and that of S. Gio-

vanni Paoli is still more splendidly adorned with pil-

lars and ancient ornaments.

The church of St. Gregorlo Magno is celebrated by
the rival productions of Guido and Domenichino on
the walls of its chapel.

The church of San Onofrio is celebrated for contain-

ing the remains of Tasso, which lay for many years

without a monument or even an inscription. At last

this piece of justice was done to his memory by the

cardinal Bevilacqua.

The church of St. Sebastiano has a handsome por-

tico and several good paintings, but it is best known
as the principal entrance into the catacombs in its vi-

cinity.

The church of Madonna del Sole is the ancient tem-
ple of Vesta, stripped of its entablature, curtailed and
disfigured. The cella and pillars of white marble re-

main.
The church of Santa Maria Egizeaca is the temple

of Fortuna Virilis, and that of Miranda stands on the

ruins of the temple of Antoninus and Faustina. The
church of Ara Coeli, which crowns the summit of the

Capitoline, is supposed to occupy the site of the tem-
ple of Jupiter Capitolinus. It is adorned within with

twenty-two ancient columns; and on the outside with

a flight of 124- steps of Grecian marble, said to have
formed the ascent to the temple of Romulus Quirinus.

The seven great churches or patriarchal Basilicae,

are the cathedrals of the sovereign pontiff, in which he

occasionally officiates, reserving the high altar entire-

ly to himself; and they possess the privilege of grant-

ing 6000 years indulgence to the penitent who shall

visit them in one day. These seven churches are St.

Peter's, St. John Lateran, Santa Maria Maggiore, Su
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Paul without the walls, Santa Crocc, St. Lorenzo, and

St. Sebastian.

The church of St. John Lateran, founded by Con-

stantine, is the regular cathedral of the bishop of

Rome, and assumes the title of the parent and mother

of all churches. The principal portico, which is of

the composite order, consists of four lofty columns

and six pilasters. The decorations of the church are

rich in the extreme. It was anciently supported by

more than 300 antique pillars, but the architect walled

them up in the buttresses. In a semicircular gallery,

there is an altar decorated with four ancient columns

of gilt bronze, which are unique; and are said to be

the' identical columns made by Augustus out of the

rostra of the ships taken in the battle of Actium, and

dedicated by Domitian on the Capitol. The Corsini

chapel in this church, in the form of a Greek cross,

is reckoned one of the most perfect buildings of the

kind. The ancient marbles which line its walls, the

columns which sustain its rich frieze of sculptured

bronze, its gilt dome, the polished marbles of its pave-

ment, and the magnificent tombs of its popes are said

to surpass conception. The tombs, with the statues,

are much admired, particularly that of Clement XII.

•who was entombed in a large and finely shaped antique

sarcophagus of porphyry, originally found in the por-

tico of the Pantheon.

The Basilica Liberiana, or church of Santa Maria

Maggiore, stands on the highest of the two sum-

mits of the Esquiline hill, in the midst of two great

squares, which terminate two streets nearly two miles

long. It is supposed to occupy the site of the ancient

temple and grove of Juno Lucina. The principal front

consists of a double colonnade; the lower Ionic, the

upper Corinthian; and before it is a Corinthian pillar,

supporting a brazen image of the blessed virgin. On
entering the church, there appear two magnificent co-

lonnades lining the nave, and separating it from the

aisles. They are each supported by more than twenty

pillars. The Ionic pillars are thirty feet high, and

the length of the colonnade 250. The altar is over-

shadowed by a large canopy of bronze, sustained by

four lofty Corinthian columns of porphyry. One of

the chapels was built by Sextus Quintus, and contains

his tomb. A chapel on the opposite side, belonging

to the Borghese family, surpasses it in decorations.

In the latter, bronze, marble, lapis lazuli, jasper, and

the more precious stones, cover the walls with a blaze

of ornament.
The Basilica of St. Paul, without the walls, at some

distance from the Porta Ostiensis, is one of the grand-

est temples erected by Constanline on the spot of the

apostle's martyrdom. This church is said by Proco-

pius to have been held in such veneration, that Theo-

dosius and Honorius built a portico from the gate to

the Basilica, a distance of nearly a mile. This porti-

co, which seems to have equalled the greatest works

of the ancient Romans, was supported by marble pil-

lars, and covered with gilt copper, but not a trace of

it now remains. The interior of the church is of an-

cient brick. The portico is supported by twelve pil-

lars; the principal doors of bronze, and the nave and

douljle aisles are supported by about 80 Corinthian

columns in double rows, 24 of which are of Pavonazzo

marble; the walls and arches rest upon 12 other co-

lumns, and 30 more decorate the apostle's tomb.

These pillars are in general porphyry, and the 4 that

support the central arches are of vast magnitude. The

church is 300 feet long and 150 broad, and it exhibits
the finest collection of pillars now known.
The church of Santa Croce in Gierusalemmo standt

in a solitary situation on the Esquiline hill, close by
the walls of Rome, and near the Claudian aqueduct.
It was erected by Santa Helena, the mother of Con-
stantine on the ruins of a temple of Venus and Cupid.
It derives its name from some pieces of the holy cross,

and a quantity of earth taken from Mount Calvary and
deposited in it by its founder. It is remarkable only

for its antique shape, and the eight magnificent an-

cient columns of oriental granite that support its nave;

two of these, which support the canopy of the altar

are of the Peacock's eye marble. Beneath the altar

is the beautiful bagnaruola, a bath of some ancient

Roman, formed out of one block of basalt. Its front,

which is modern, is of I'icU materials, but indifl'erent

arcliUecture.

The church of St. Lorenzo was built by Conslantinc
on the ViaTiburliua, about a mile from the Porta San
Lorenzo, and over the tomb of the martyr of that name.
It is distinguished by ten magnificent columns of pa-

vonazzeta marble buried nearly to the top of their

shafts below the pavement of the old church. On the

right hand side, in walking up the nave, is the Ionic

column having a fiog and lizard sculptured on its ca-

pital, and which is considered as the very column
which Pliny mentions as having been that marked by
two Spartan architects, Battroccus and Saurus. It

must, therefore, have been brought here from the

temple of Jove in the portico of Octavia. The frog

is sculptured in the eye of one volute in place of the

rose, and on the other the lizard, in its own natural

posture, encircles the rose.

The three pontifical palaces in Rome are the Late-

ran, the Quirinal, and the Vatican. The Lateran is

a palace of great extent, adjoining the church of the

same name, and a part of which is reserved for the

pontiff, when he performs service in the church. The
main body of the building was turned into an hospital

for the reception of 250 orphans by Innocent XI.

The Quirinal palace on Monte Cavallo is the sum-
mer residence of the Pope. It has two long, plain,

and unadorned fronts. The court within is al)out 350

feet long and about 900 wide; a broad and lofty porti-

co runs along it on every side and terminates in a

grand staircase leading to the papal apartments, cha-

pel, &c. The adjoining gardens are spacious, and are

ornamented with rivers, natural and artificial brooks,

and by statues, urns, and other objects of antiquity.

We have already melitioned the obelisk of the colos-

sal horses. The principal paintings here are Guer-

cini's Madness of Saul; Caravaggio's Christ and the

Doctors; the original sketch of the Transfiguration;

Domenichino's Ecce Homo; Bartolomew's St. Peter

and St. Paul, and some paintings by Carlo Maratti.

There is here a small chapel painted by Guido.

The Vatican hill gives its name to the palace and

church which stand upon its declivity. The Vatican

was erected by different architects; and is more an as-

semblage of palaces than a regular palace. It covers

a space of 1200 feet in length and 1000 in breadth.

The number of its apartments is reckoned to be 10,000,

and its halls and palaces are on a scale of grandeur

truly Roman. The grand entrance is from the portico

of St. Peter's by the Scala Regia, the most superb

staircase in the world, composed of four flights of

marble steps with a double row of marble Ionic pil-
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lars. This leads to the Sala Regia, a hall of great

length and height, communicating by six folding doors

with as many otlier apartments. At one end of the

Sala Regia is the Capclla Paolina, the altar of which

is supported by porphyry pillars, and bears a taber-

nacle of rock crystal. On the other end of the hill

on the left is the Sistine chapel, containing on its walls

and vaulted ceilings the fresco paintings of Michael

Angelo and his pupils, which are its only ornaments.

The Last Judgment of Michael Angelo occupies one

end entirely. Opposite to the Sistine chapel a folding

door leads into the Sala Ducale, a very large hall.

Hence the visiter passes into the Loggio de RafTaelli,

a series of open galleries in three stories, lining the

three sides of the court of St. Damasus. These gal-

leries were either paint";! by Raphael or by his scho-

lars. The first gallery in the middle story is the only

one executed by Raphael or retouched or corrected by
him. The thirteen arcades that form this wing of

the i;allery contain rcpi esentations of the history of

the Old and part of the New Testament. The first com-
partment represents God with arms and feet expanded
darling into chaos, reducing its distracted elements
into order by the word of his command. This repre-

sentation is said to have astonished Michael Angelo.
From one of the galleries a door opens into the Ca-
mere de Raffaello, which are a range of unfurnished
halls, the walls being covered with figures.

Two antichambers, adorned with the paintings of
great masters, lead to the first hall, called the Hall of

Constaniine, because it is adorned with the achieve-

ments of that emperor. The second chamber contains
the story of Hellodorus from the Maccabees, the in-

terview of Pope Leo and Attila, the miracle of Bolse-

na, atid the fine picture of the liberation of St. Peter
from prison. The third chamber contains the School
of the Philosophers, the Debate on the Sacrament,
the Judgment of Solomon, and Parnassus with its

groves of bays, Apollo, the Muses, and the poets
whom they inspired. The fourth chamber contains
the Burning of the Borgo San Andre, the Victory of
Pope Leo over the Saracens at Oslia, and the Corona-
tion of Charlemagne. These paintings are the work
of Raphael.
From these state apartments of the Vatican, we pass

to the Belviderc, so called fiom its elevation and pros-
pect, and, advancing along an extensive gallery, we
reach an iron door, which conducts us into the library

of the Vatican. The books are all kept in cases, and
are not seen. Their number, Eustace says, has been
estimated at 2 and 400,000, while others raise it to

a million, but a more recent author says that it scarce-
ly possesses 40,000. Tbe usual entrance into the li-

brary is by the office of that of the clerks, or writers
of the principal European languages who are attached
to the library. Passing through an anti-room, you
enter a hall 200 feet by 50, painted in fresco. In this
hall there is a column of oriental alabaster, for the
baths of the emperor Gordian, and other curiosities.

At both ends of this hall is a long gallery, the one
being terminated by the sacred, the other by the pro-
fane cabinet ; the former being a collection of Christ-
ian, and the latter of Pagan antiquities. The first

consists of curiosities from the catacombs, carvings
of Madonnas, martyrdoms in bas reliefs, &c. The ad-
jacent chamber of the Papyrus, decorated by Raphael
and Mengs, is highly admired. The pavement is of

the richest marble, and the walls are enamelled with
giallo and verde antico, with porphyry, and pilasters
of oriental granite of the highest polish. The papyrus
MSS. are enclosed in the walls in long columns under
glass. At this end the late Pope has added some
rooms, in which the books are both visible and tangi-
ble, and in which there is a fine collection of Greek
vases. There is a good cabinet of medals in the li-

brary, and also a collection of prints. At the other
end of this immense gallery is the profane cabinet,
which possesses a grand collection of antiques, parti-
cularly of bronze. Here there are some types for
stamping, approaching closely to printing types.
There are here several lead water pipes marked with
the plumber's name; and perhaps the most singular
curiosity is the long hair of a Roman lady, found in a
tomb in the Appian way, and in a state of perfect pre-
servation.

The grand gallery which leads to the library termi-
nates in the museum Pio-Clemcntinum, begun by Cle-
ment XIV. and completed by Pius VL It consists of
several apartments, galleries, halls, and temples, some
lined with marble, others with mosaic pavement, and
all of them full of statues, altars, tombs, candelabra,
and vases. Three anti-chambers, called II vestibolo
Qadrato, II vestibolo Rotondo, and La Camera di
Baccho, lead to a court more than 100 feet square,
with a portico supported by granite pillars, and deco-
rated by antiquities of all kinds; with the Apollo Bel-
videre, the Laocoon, the cartoons and the Torso.
Next to the court is the hall of animals^ furnished
with the ancient statues of animals. At one end this
hall opens into the gallery of Statues, containing on
each side exquisite statues of Greek and Roman
sculpture, and terminated by three apartments called
the Slanze dellc Buste. The busts rest on tables or
stands of ancient workmanship, and commonly of the
most curious and beautiful marble. At the opposite
end of the gallery is an apartment called // Gabinelto,
adorned by the united arts of painting, sculpture, and
architecture. Its roof is supported by eight columns
of alabaster. The place shines with ancient mirrors,
and its roof is adorned with the events of history and
mythology. This cabinet communicates by an open
gallery with the Stanze dclle Buste on one side, and
the hall of animals on the other. Through a noble
pillared vestibule we now enter the temple of the
Muses, an octagon supported by sixteen pillars of
Carrara marble with ancient capitols, and paved with
ancient mosaics. Next to the temple of the Muses is

the Sala Rotonda, a lofty dome, supported by ten co-
lumns of Carrara marble, paved with the largest mo-
saics yet found. In the middle is a vase of porphyry,
fifty feet in circumference, or forty-two, according to
a later author. This hall is a|)propriatcd to colossal
statues, among which are Ceres, Juno, Lanuvina, Ha-
drian, Antinous, Jupiter, Jupiter Serapis, and Ocean.
From the Rotonda, which is reckoned the finest hall

in the museum, a rich portal leads to the Sala a Croce
Greca, supported by columns, and paved with an an-
cient mosaic brought from Cicero's villa. Here is a
vast sarcophagus, formed with its lid of one block of
red porphyry, adorned in basso relievo with little cu-
pids. This once contained the ashes of Constantia,
the daughter of Constantine.

This last hall opens on a double staircase raised on
twenty-two pillars of red and white granite, with mar-
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ble steps and a bronze ballustrade. The middle flight

leads to the Vatican library, the other two to the gal-

lery of Candelabra, a long gallery of six compart-
ments, separated by columns of rich marble. This
gallery contains various candelabra with vases and
other objects of antiquity. At the end of this long
suite of apartments a door opens into the GaUeria de
Quadri, containing a collection of pictures by the Ita-

lian masters. On the left, before descending the
above-mentioned staircase, there is a beautiful little

circular temple of marble, called the Stanze della Bi-

ga, from the biga or triumphal car of richly sculp-

tured marble which stands in the centre, drawn by
two fiery steeds of bronze. It is adorned by four bas
reliefs, a statue of Auriga, and a fine discobolus. Be-
sides these galleries, there is the long geographical
gallery, with maps of the Italian mountains and ri-

vers on its walls, and the tapestry chambers hung
with tapestry woven in Flanders, and copied from the

cartoons of Raphael.
Among the other objects of public interest at Rome,

is the museum of the Capitol, consisting of splendid
halls and galleries, filled with the treasures of ancient
sculpture, which it is impossible here to enumerate,
far less to describe. The museum of paintings in the

Capitol is contained in the opposite Palazzo di Con-
servatori, in which there are likewise many objects of
antiquity. The paintings are coarse, and inferior in

interest to the sculptures in the other museum.
The limits of this article, already overstepped, will

not permit- us to give any account of the palaces or
family residences of the nobility in Rome. In many
of the palaces the lower stories have grated windows,
and no glass. In others they are used as shops, while
the middle story is let out as lodgings, and the noble
families who own them, inhabit the upper story. The
Fiano palace, for example, has shops below. The
upper stories are occupied by twenty different fami-

lies, and the duke and duchess live in a corner of it.

The great families, however, of Doria, Borghese,
and Colonna, arc sufficiently wealthy to support their

hereditary dignity ; and their palaces are filled with
their own families or dependants. We are told, how-
ever, that butter is sold regularly at the Doria palace
every week. All the ancient palaces have in the en-

trance hall a state crimson canopy, where the prince
sits on a throne, to hear the complaints and redress

the grievances of his vassals.

The Doria palace has three vast fronts; the stair-

case, supported by pillars of oriental granite, conducts
to a magnificent gallery, occupying tlie four sides of a

square court, and containing one of the largest and the
best collection of paintings in Italy.

The Colonna palace has the finest gallery, and the
best collection of pictures in Rome. The exterior of
the building is of indifferent architecture. The li-

brary is spacious and well filled, and its great gallery,

more than 220 feet long, and 40 broad, is supported
by Corinthian pillars and pilasters of beautiful yellow
marble, and adorned on the sides and vaulted ceilings

with paintings and gildings intermingled.

A part of the paintings and curiosities of the Palaz-

zo Barberini have been sold, from the poverty of the
family. Another part of them at the Lucanni palace
form a very select collection.

The Palazzo Borghese, one of the largest and hand-
somest in Rome, is now inhabited by Paolina, the sis-

ter of Bonaparte and the wife of the prince Borghesf^
who lives constantly at Florence. The edifice is su-
perb, and remarkable for its extent, its porticos, its

granite columns, and its paintings and statues.
The other leading palaces in Rome are the P. Rus-

poli, remarkable for its staircase; the P. Orsini, found-
ed on the theatre of Marcellus; the P. Giustiniani,
standing near Nero's baths, and adorned with the sta-
tues and columns extracted from them; the P. Altieri,
adorned with the pictures of Claude Lorraine; the P.
Corsini, once the residence of Christina, queen of
Sweden, remarkable for its fine library and collection
of prints; the P. Farnesc, of immense size and eleva-
tion, and considered by some as the finest in Rome;
the P. Falconieri, the residence of Cardinal Fesch;
the P. Spada, containing the celebrated statue of
Pompey, at the foot of which Caesar fell.

Among the curiosities which delight strangers at
Rome, there are two exhibitions which require to be
noticed, viz. the exhibition of the luminous cross in St.

Peter's on the night of Good Friday, and the illumi-

nation of the dome of St. Peter's with the fire works
which are displayed at the anniversary of the festival

of St. Peter. On the night of Good Friday the 100
lamps, that burn over the tomb of the apostle, are ex-
tinguished, and a stupendous cross of light appears,
suspended from the dome between the altar and the
nave. This exhibition is said to have been invented by
Michael Angelo. " The magnitude of the cross,"

says Eustace, ' hanging as if self-supported, and
like a vast meteor streaming in the air—the blaze that

it pours forth—the mixture of light and shade cast on
the pillars, arches, statues and altars—the crowd of
spectators placed in all the different attitudes of curi-

osity, wonder, and devotion—the processions with
their banners and crosses gliding successively along
the nave and kneeling around the altar, the penitents

of all nations and dresses collected in groups near the
confessional of their respective languages; a cardinal

occasionally advancing through the crowd, and as he
kneels humbly bending his head to the pavement; in

fine, the pouliff himself, without pomp or pageantry,

prostrate before the altar, oftering up his adorations

in silence, forms a scene singularly striking, by ahappy
mixture of tranquillity and animation, darkness and
light, simplicity and majesty." The illumination of

St. Peter and the Girandola, and fireworks from the

castle of St. Angelo, which mark the festival of St.

Peter, are allowed by all classes of spectators to be
one of the grandest sights that the eye can witness.

"The whole of this immense church," says the author

of Home in the Aineleen/h Cenlury, " its columns, capi-

tols, cornices, and pediments, the beautiful swell of

the lofty dome towering into heaven, the ribs con-

verging to one point at top, surmounted by the lantern

of the church and crowned by the cross, all were de-

signed in lines of fire, and the vast sweep of the circling

colonnades, in every rib, line, mould, cornice, and co-

lumn, were resplendent in the same beautiful light.

While we were gazing on it, suddenly a bell chimed,

and the cross of fire at the top waved a brilliant light

as if wielded by some celestial hand, and instantly

10,000 globes and stars of vivid fire seemed to roll

spontaneously along the building as if by magic, and

self-kindled, it blazed in a moment into a dazzling

flood of glory. Viewed from the Querita de Monti it

seemed to be an enchanted palace hung in air, and
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called up by the wand of some invisible spirit. The
fireworks from the castle of St. Aiigelo commenced by

a trcmondous explosion, that represented the raging

eruption of a volcano. Red sheets of lire seemed to

blaze upwards into the glowing heavens, and then to

pour down their liquid streams upon the earth. Hun-

dreds of immense wheels turned round, letting fall

thousands of hissing dragons, and scorpions, and

fiery snakes. Fountains and jets of fire threw up their

blazing cascades into the skies, and the whole ended

in a tremendous burst of fire, that, while it lasted,

almost seemed to threaten conflagration to the world."

The expense of the illumination is lOoo crowns when
repeated on two successive evenings, and 700 when
exhibited once. Eighty men are employed in the in-

stantaneous illumination of the lamps.

The population of Rome, in the spring of 1821,

amounted to 135,171 souls, and at the same season in

1822 it amounted to 136,085, being an increase of 914

persons.

For the preceding description of modern Rome, we
have been indebted principally to Eustace's Tour
through Italy, Lond. 1813, Vol. 1.; and to Rome in the

Nineteenth Century, Edin. 1820.

ROME, a Post and half-shire Township of Oneida
County, state of New York, 16 miles N. W. of Utica;

the length is from 8 to 1 1 miles, and about 7 wide. It

embraces the head of navigation of the Mohawk and
of Wood Creek, which here approaches within | of a

mile, and are connected by a canal of li miles in

length, of a capacity for boats of 10 or 15 tons. Along
the Mohawk the land is of a superior quality and ex-

cellent for farming, but that part bordering on Wood
Creek is very level, and too wet, except for grass.

—

Watered by the Mohawk, Wood Creek and their

branches, and washed on its western boundary by Fish
Creek, and having the canal in its centre, the irriga-

tion is abundant and adds much to the comparative
value of the Township. Its position is commanding,
but the progress of population has been retarded by
the general tenure of titles to lands which are life or
durable leases.

In this town was Fort Stanwix built by the British
about the year 1758, at an expense of about 8266,000,
and from a heap of ruins, rebuilt and enlarged in

the Revolutionary war and called Fort Schuyler. Its

ruins are barely visible near the village of Rome, be-
tween the waters of the Mohawk and Wood Creek.
The first settlers of this Town were some Dutch fa-

milies; at present the principal population consists of
emigrants from the Eastern States. It was in this
town that the severe battle of Oriskany was fought with
the Indians when general Herkimer lost his life.

The village of Rome, which has the Post Office,

court house and jail, is pleasantly situated on the
north side of the old canal, connecting Wood Creek
with the Mohawk, and about half a mile norih of the
Erie Canal, 15 miles north west of Utica, and 110 from
Albany. It is incorporated as a village, and extends
west from the Mohawk in a handsome street of more
than half a mile in length on the site of Fort Stanwix.
About half a mile west of this village the United

States Arsenal is situated, on the road leading to

Sacket's Harbour, and about 300 yards north of the
Erie Canal; it is a neat establishment of the kind;
the buildings are in a chaste style of architectural de-
sign, commodious and ornamental to the place. The
State Arsenal at Rome was destroyed by fire a few
years since.

Rome contains several saw mills, grist mills, fulling
mills, and cotton and woollen factories,

ROM
ROME' DE L'ISLE, John Baptist Louis, a cele-

brated French crystallographer, was born at Gray, in

FrancheComte, in 1736. At a very early period of
his life he went to India, as secretary to a corps of en-

gineers. The period of his return is not known, but
in 1757 he went a second time to the east, was taken
prisoner at Pondichcrry, and finally returned to Europe
in 1764, after a captivity of five years endurance. In
1766 he published a " Letter to M. Bertrand, on Fresh
Water Polypes," in which he considered the polypus
as a tube for the reception of an infinity of small isolat-

ed animals. Having begun the study of natural histo-
ry, along with Le Sage, he directed his particular at-
tention to mineralogy. His first work was a Catalogue
Raisonnee of M. Davila's collection, intended for sale,

which appeared in 1767, in three volumes, 8vo. ; and
he was thus led to an accurate examination of the forms
of crystallized bodies, and to ihe construction of a sys-
tem of crystallography. His first essay on crystallo-
graphy was published in 1771, and contains 1 10 species
of crystals, of which Linnaeus knew only about 40. His
fame was rapidly extended by this production. Lin-
nseus courted his correspondence, and he was honour-
ed with a seat in many of the academics of Europe.
His countrymen, however, were the last to appreciate
his talents, and from the circumstances of his having
published eight explanatory catalogues of collections

Vol. XVI. Pabt IL

ROM
from 1767 till 1782, they were disposed to regard him
more as a scientific drudge than as a philosopher. In
1778 he published an explanation of Le Sage's theory
of chemistry, and in 1779 appeared his work entitled

L'Aciion de Fen central, hanni de la Surface du Globe, et

le Soleil re/abli dans ses droits. His first work, how-
ever, by which he will be long remembered, was pub-
lished in 1783, under the title o{ Cryslallographie; on
Description des Formes propres dc tons les Corps dii

liegne AFinerale, in four volumes octavo.

Besides the works now mentioned he published.-;

Characteres Extericures des 31ineraiix, in 1787, and in

1789, Metrologie; ou Tables pour servir a I' Intelli-

gence des Poids et des Mesiires des Jlnciens, d'apres leura

rapport avec les Poids et les Mesures de la France.

Some time before his death, the eyes of our author
failed him, and he died of a dropsy at Paris, on the
lOth March, 1790.

The great merits of Rome de I'Isle in mineralogy
are less generally acknowledged than they deserve;
particularly by the French mineralogists. Modern mi-
neralogists are often astonished at the accuracy of the

description given by this author, even of such sub-

stances as were afterwards confounded with each
other by Haiiy and those who copied him. In almost
every page the power of observation is displayed in a
remarkable degree, joined with good sense, correct
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reasoning, and a vast mincralogical erudition. His fi-

gures of crystals, indeed, are frequently far from af-

fording the pleasing effect of geometrical perfection,

which captivates the eye in the figures adorning the

great work of Haiiy; yet they betray the hand of the

master, who seized the peculiar character of the indi-

vidual crystals which he represents, and which is often

better preserved in these sketches than in better execu-
ted drawings.
The student will always find a great deal of instruc-

tion in perusing the second edition of his Crystallogra-

phie, the result of inore than twenty years rontinued

and well-directed exertions; but those who are already

proficient in the science will find pleasure in discover-

ing in his writings that they have often been antici-

pated in their descriptions. It may be said with perfect

propriety, that, however ingenious the views of Haiiy

may have been in regard to the property of cleavage,

he could never have succeeded in establishing them as

a general system, applicable to all crystalized mine-
rals, had he not possessed tlie observations and draw-
ings of Rome de I'lsle. This great man met vvitli all

the opposition commonly incidental to new ideas, or to

a degree of accuracy which, in fact, is far beyond what
had been customary before; but the prejudices had
worn off, when Haiiy's system appeared, which then

earned the rewards both of its own merits and of

Rome de I'lsle's. Haiiy has always been candid
enough to acknowledge every thing he owed to the

latter; he supplied the link which matle Rome de I'lsle's

observations useful, by introducing general views in

crystallography, founded upon geometrical processes,

and by giving a particular name to every substance

determined as a particular species. Rome de I'Isle

was particularly regardless of the two great points,

which, according to Linnaeus, like the thread of Ariad-

ne, lead us through the mazeof the variety of nature,

—

the systematic disposition and denomination of the

species; although in his paper Des Cunicteres ExU-
rieures des Minercmx, he has given principles for the

determination of the latter, independent of chemical
analysis, which will stand every attack, and remain
one of the most valuable disquisitions on the subject

ever proposed to the public, and which ought to be

studied by every one who wishes to inform himself on
this important subject. Rome de I'Isle was the first

to vindicate mineralogy to the province of natural

history; against the pretensions of chemists, who,
even at that lime, when chemical knowledge, particu-

larly of minerals, was so imperfect, undervalued every

thing that was constant in minerals. This may ac-

count, in a great measure, together with the neglect

of those parts which have been afterwards so highly

improved by Haiiy, why Rome de I'lsle's works have
never had that degree of influence to wliich they were
entitled by their excellence.

ROMNEY, George, a celebrated English painter

was born at Dalton in Lancashire, on the 26th of
December \7oi. At the age of twelve he was taken
from school to superintend the workmen of his father,

who was a builder and a farmer; and in his leisure

hours he amused himself with carving, and in making
a violin and other articles. The sight of some engrav-
ings in amagazine turned his attention to drawing, and
he was put under an artist of the name of Steele, who
instructed him in the rudiments of the art. He soon
began portrait painting as a profession; and when he

had realized one hundred guineas, he took thirty
along with him, and leaving the rest with his wife, he
set out for London, where he arrived in 1762.

He began his career by painting portraits at five

guineas a head. In 1764 he went to Paris, where he
studied the works of art in that capital. Upon his
return to England, he obtained considerable employ-
ment in his profession, and in 1765, he got the prize
from the Society of Arts for his historical picture of
the death of King Edmund.

Conscious of the necessity of improving his style by
the study of the ancient masters, he left an income of
£. 1200 per annum, and in 1773 he set out for Rome,
and spent two years in the study of his art. He re-

turned to London in 1775, where he devoted himself
to portrait painting. He had leisure, however, to exe-
cute several historical pictures, among which may be
enumerated, "Ophelia," "Titania and her Indian Vo-
taress," "Titania, Puck, and the Changeling," "the
Storm, from the Tempest," " the Cassandra, from Troi-
lus and Cressida," and " the Infant Spakspeare, from
the Boydell Gallery." He also executed some large
cartoons in charcoal, among which was one of the

Dream of Atossa.

In the year 1785 he painted portraits to the value of
£3635.

In 1790 he again visited Paris with his friend Mr.
Hayley, and on his return in 179 1, he resumed the la-

bours which he had some time before begun for the

Shakspeare Gallery, and painted some pictures for

the Prince of Wales.
In 1798, our artist retired from his profession to

a house which he had built at Hampstead; but finding

that his health declined, he revisited his native county
in 1799, and at Kendal, where he look up his resi-

dence, he died in November 1802, in the sixty-eighth

year of his age.

ROMNEY, a town of England in Kent, and one of

the cinque ports, stands on high ground in the centre

of Romney Marsh. It consists principally of a broad
well-paved street, crossed by another, in which stands

the brotherhood house, where the mayors, 8k;c. of the

Cinque Ports formerly assembled. The market house,

which is a modern edifice, is situated in the principal

street. The church of St. Nicholas, which is ancient,

contains a great variety of monuments. It has three

aisles and three chancels, and at its west end, a square

lower. Romney returns two members to parliament.

Old Romney, about two miles from New Romney,
consists only of about twenty houses and a church.

—

Near the road fi-om Dymchurch towards Romney,
extensive ranges of barracks for infantry and cavalry,

were erected about the end of the last war. Popula-

tion of New Romney, SSO. See the Beauties ofEng-
land and Hales. Vol. VIII. p. 1142.

ROMNEY MARSH. See Kent.

ROMSEY, a market town in Hampshire, is situated

on the river Test or Anton, between Salisbury and

Southampton. The principal public buildings are the

audit-house, which is a large square building, support-

ed by pillars, and standing near the centre of the town:

the town-hall, which is a small old building; the ab-

bey church and presbyterian meeting-house. The
church is an interesting and spacious Gothic building,

in the form of a cross, consisting of a nave, aisles, a

north and south transept, a choir or chancel with

aisles, three small chapels or oratories at the east end.
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two small semicircular chapels at the angles of the

transepts, with the choir, antl a lower tower rising on

four lofty arches. On the outer wall of the south tran-

sept, is a remarkable bas-relief of our Saviour on the

cross, near which is a square hole or recess in the wall,

the use of which is not known. At a little distance, a

finely ornamented Saxon arch connects the church and

cloisters. Marks of cannon balls, said to have been

fired during the civil wars, are seen on the outside of

the norih transept. A very particular account of this

church, by Dr. Latham, will be found in the Archseo-

logia. The corporation consists of a mayor, recorder,

six aldermen, and twelve burgesses. The town is sur-

rounded by pleasant meadows, whicli irrigation, by

means of the rivers, has rendered very productive.

There was formerly a considerable clothing trade

carried on here, but it has almost wholly declined;

and the operative inhabitants are employed in some
paper works and a manufactory of sacking. They
carry on also some trade in beer, and there are some
corn mills in the vicinity. Sir William Petty was born

here in 1623.

In 1821, the population of the entire parish of Rom-
sey, including Romsey extra and infra, was 5128, of

which the families employed in trade were 532. See
The Beauties of England and Ifales, Vol. VI. p. 224;

and the Archceologia, Vols. XIV. and XV
RON A, North, a sinall island in the Northern Sea,

about sixteen leagues N. W. of the Butt of Lewes, and
considered as the most north-western point of Europe.
Dr. MacCuUoch found that it was thirteen miles far-

ther to the north than is laid down in the maps. It

is somewhat more than a mile long, and about half a
mile broad at the widest. The soulhern cliffs are from
thirty to sixty feet high ; but on the north, they rise

to 500, and contain an immense cave, with a wide aper-

ture, and probably of a considerable depth, as it ap-

peared to Dr. MacCulloch as black as night. On the

west angle of the island, the sea commits terrible rav-

ages. From the angles, the land rises with a gentle

and even swell towards the north and east. It is

covered with a compact turf, excepting a few cultiva-

ted acres in the middle.
The island is inhabited by one family, who cultivate

about six or seven acres, and feed fifty sheep. The
fuel used is turf, and water is obtained from holes in

the rocks. The farmer's house is an excavation cov-
ered with turf and struw. Dr. MacCulloch has given a
longaccountof his visit to this island, \nh\& Highlands
and Western Isles of Scotland, Vol. III. p. 301—323.
RONA, or RoNAY, an island of Scotland in the

Hebrides, lying between the main land and the Isle of
Sky. It is about five miles long and one broad, form-
ing a sort of high irregular ridge, and separated from
Rasay, to which it belongs, by a strait, barely naviga-
ble, and containing the small island of Maltey and
some islets. "Among the rifts and intervals says
Dr. MacCulloch, scarcely worth the name of valleys,

there are found patches of beautiful green pasture,

and now and then the black hut of some small tenant.

The little arable ground which occurs in Rona, sur-

rounds the scattered village that lies at the bottom of

the bay of Archasig Hirm, which contains all the po-

pulation of the island." This bay, which is about the

middle of the island, has deep water and clear ground,
and is perfectly land-locked, with a double entrance.

The surface of the island is tolerably level, and the

soil fertile. There are numerous caves on its rocky
coasts, some of which contain fine stalactites. See
Macdonald's JtgricuUural Survey of the Hebrides, p.

774 ; and Dr. MacCulloch's Highlands and Western
Isles of Scotland, Vol. III. p. 380.

RONALDSHEY, North, or Ronald's Island.—
See Orkney Islands.

RONALDSHEY, South. See Orkney Islands.

ROOF.
ROOF is the name given to the covering of a house

or building of any kind, of whatever materials the

roof is composed; but in carpentry, it is limited to the

timber work or framing by which the external cover-

ing of the roof is supported.

In our article on the theory of Carpentry, we have
already treated, in a popular manner, of the resistance

of beams to cross strains, whether the straining forces

act perpendicularly, or obliquely to the length of the
beams, and whether the beams arc supported at one
or both ends; and in our article on practical carpentry,
is given a great deal of practical information on the
subject of roofing in general; on circular, elliptical,

and polygonal roofs; on the covering of circular roofs;

on trusses or framings of carpentry; with the dimen-
sions and representations of some of the most celebra-

ted roofs that have been constructed.

In the present brief article, we purpose to treat very
generally of the equilibrium of a framing of timber or
an assemblage of beams; and to add a notice of some
roofs and framings which have not been given in the
preceding part of the work.
When the distance between two walls, or the width

of a river is too great to be crossed by a single beam.

the desired effect may be produced by an assemblage
of two or more pieces of wood or beams.
The simplest form of a roof is when two beams are

used, as in Plate CCCCLXXXI. Fig. I, where A C
is the distance to be crossed; and AB, BC, the two
beams employed for this purpose, either to carry a

roof or the roadway of a bridge. The first question

for our consideration here is, the pitch or declivity of

the roof or the angle ABC. We have already shown
under Carpentry, that two beams, AB, AD will bear

the same load, being both equal to a horizontal beam
AE. If a beam AD, therefore, is just able to carry

the roofing which it is to bear, the more inclin-

ed beam AB, having to support a greater quantity of

roofing from its greater length, will require to be

stronger than AD. Hence steeper roofs must always

require stronger beams, or the same beams to be

placed closer to each other in the proportion of their

greater length; or the depth of the beam AB must be

to that of AD as the square root ofAB is to the square

root of AD.
In this construction of a roof, it is obvious that the

walls or abutments at A and C are supposed capable

of sustaining the joists at A and C, pressing them
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outwards: but as tlie ordinary walls of houses are
quite unfit to resist any such force, it becomes neces-
sary to resist it by another of sufficient power. This
effect is obtained by introducing the beam AC, which
is called a lie, from its binding' together the feet

A and C, of the two inclined beams AB, CB. The
whole weight of the roof therefore, in place of pushing
out the walls, is exerted in drawing out or streiching
the tie-beam AC in the direction of its length. If we
consider this lie-beam merely as a part of the roof, its

place might be supplied by a chain, or wire, or rope of
equal strength; but as it is often used to carry the
weight of the ceiling of the room below it, and some-
times to carry a flooring, it is generally made strong

and connected with the feet A and C of the rafter by a

mortice and tenon.

When the tie-beam AC is long, it has a tendency to

bend down or sway at its middle E. It therefore re-

quires to be sustained at that part, and this is effected

by suspending it by a short beam BE, from the ridge
B. This beam BE, is called the king post, and per-

forms the part of a string or chain. The various me-
thods of joining the king posts or rafters, &c. has al-

ready been explained under Carpentry, and in Plate
CXXVIII. Fig. 4, &c.
When the rafters AB, BC are long, or considerably

loaded, they also have a tendency to bend. In order
to prevent this, braces or struts EF, EG are morticed
into them at C and F, and also into joggles at the foot

of the king post. By this means, the rafters have
their relative strength quadrupled, in consequence of
being reduced to half their original length.

Having thus explained the construction of roofs,

consisting of two principal rafters, we shall proceed
to the consideration of those of a more complicated
form, where the rafters are more than two in number;
in which case it is generally called a kirb roof.

We have already demonstrated in our article Bridge,
that if a string or festoon of heavy bodies connected
together, is suspended from its two extremities, (See
Plate LXXX. Fig. 2.) they will arrange themselves
into a Catenarian curve by the force of gravity; and
that if this assemblage of bodies is inverted so as to

rest upon the former points of suspension, it will form
an arch of equilibration. The same is obviously true

of any number of bars of metal or beams of wood,
connected together by moveable joints, so as to take the
position of equilibrium, which the force of gravity act-

ing upon each of the beams must necessarily give them.
The slightest consideration is sufficient to convince

us that such a position of the beams is that which they
should have when formed into a roof. In this position,

all the rafters are in equilibrium with each other, and
are acting on each other in the direction of their

lengths, and consequently resisting any external and
uniformly distributed strains acting in the direction of
gravitv with the greatest force.

In Fig. 5, for'esample, let AB, BC, CD, DE, be
rafters moving round flexible joints, and arranging
themselves in the curve of equilibrium ABCDE; this

is the position which must be given them when fixed

into a kirbed roof, with this diff"erence only, that they
must be placed in an inverted position.

If they have any other position different from that

of equilibrium, such as is shown by the dotted lines in

Fig. 5, where M, be, cd, dE, are the rafters, then the
rafter cd must be held in its depressed position by some

external force; and, consequently, when the whole is

inverted to form a roof, the rafter cd, must have a ten-
dency to assume the position of equilibrium CD, and
in consequence of this unbalanced force C(/ and all the
other beams will not act upon each other in the direc-
tion of their lengths, and consequently will not be in
their strongest position. When they are placed, on
the other hand, in a position of equilibrium, the tie-

beam, the king ])ost, and the braces, &c. have to per-
form no other office but that of preserving the rafters
in their position of equilibrium.

If the strain is uniformly diffused over the roof, as
in houses covered with slate or lead, orif unequal loads
are symmetrically placed upon it, then the form of the
roof, or the curve of equilibrium will be symmetrical,
and its two halves will be equal and similar; but if it

is loaded more in one place than another, and if that
place is not on the ridge, then the form of the rafters

must be unsymmetrical. Thus in Fig. 5, if the rafters

AB, BC, CD, DE, are made equally heavy, the curve
will be as in the figure; and is symmetrical, the angle
ABC being equal to the angle CDE. If BC and CD,
made equally heavy, are heavier than AB and DE,
which are equally heavy, then BC and CD will fall

lower, increasing the angles ABC and CDE, and di-

minishing the angle BCD; but still the curve passing
through the joints, will be symmetrical. If the part
of the roof CD is to be loaded with lead, while all the

rest is to carry only slating, then CD being much heavier
than any of the other rafters, will sink in the experi-

ment of suspension to cd, raising the joint B to b, and
depressing C to c, and D to (/. The form of the roof

will therefore be that of AftcrfE, which is no longer

symmetrical.
Although it is now easy for the practical mechanic

to determine experimentally the position of the rafters

of a kirb roof mechanically, by loading the centres of
gravity of his experimental beams, in the same manner
as the corresponding beams in the roof are to be
loaded: yet it is desirable to have a mathematical me-
thod of determining the best form of a kirb roof.

By referring to our article Bridge, and to Plate

LXXX. Fig. 4, where the rafters are represented as

cords, it will be found to be demonstrated,

1. That the tension in any part of the cord is in-

versely as the sine of its inclination to the vertical, and
2. That the loads on the different joints (C, C, C")

or the tension produced by the weights ?f, iv', w", are

directly as the sines of the angles at these joints; and
inversely as the products of the sines of the angles

which the rafters make with a vertical line, that is, in

Fig. 4, Plate LXXX.
Sin. r C /

Tension </ c is as

Sin. r C d y. Sin d C /

with these data, we are now prepared to determine

the best form of a kirb roof.

Let it be required to find the form of a kirb roof

ABCDE, whose rafters AB, BC, CD, DE are equal,

AE being the width, and CF the height of the roof.

As the points A, C, and E, are fixed, this problem re-

solves itself into finding the position of the point D, in

the line DHG, bisecting CE perpendicularly, when the

loads at the angles C and D are equal, and consequent-

ly in equilibrio.

From the point G, where DH intersects AE, and

with the radius GE describe the circle EKC, passing
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meeting at this point, show the position of the raitcrs.

Produce ED till it cut the vertical har FC in N, and

having given the rafters CB, BD, the same position as

CD, DF, complete the parallelogram BCDP, and draw

DB, bisecting CP in K. - Join K, F by the line K.F,

which is parallel to DP, because CDP=CKF, on ac-

count of the parallelism of RD, QK., and the equality

of CR, RP and CQ, QF; make CS equal and parallel

to FG, and upon S with the radius SP', describe the

semicircle WKF, which must pass through K, because

CG=SF=GE and CQ=QF. Join WK and \VS. and

produce BC cutting ND in O. Now the angle WKF,
at the circumference, is equal to VVSF at the centre,

and is therefore equal to WSC or CGF, and

double of CFE, or its alternate angle ECS. But
ECS=ECD+ DCS, and ECD=iNDC and DCS=i
DCO, or the alternate angle CDP. Hence WKF=
NDC+CDP=NDF, and WK parallel to ND. Con-

sequently CF: CW = CP: CN; and hence CF=CW
we have CN=CP.
Now, in the two triangles CDN, CDP, the sides arc

to one another as the sines of the opposite angles, as

follows:

CN : CD=Sin. CDN : Sin. CND
CD : DP=Sin. CPD : Sin. CDP
DP : CP=Sin. PCD : Sin. CDP

Hence
CP = Sin. CDN X Sin. CPD x Sin. PCD : :CN

Sin.

equally inclined to it, it is obvious that the rafters will

be in equilibrio. In order to stiffen this roof, queen

posts B E, C F,arc placed at the angles B, C, and are

connected with the tie-beam A D either by mortices or

straps. This form of roof though less strong than A GD
would have been, of the same scantling, yet it has the

advantage of giving more room for garrets. A strong-

er but less commodious form is shown in Fig. 8.

In the construction of roofs of all kinds, those parts

which compose it may be divided into two kinds, viz.

those which are compressed and retiuire slifi'ncss as

well as cohesion, such as rafters, braces, and trusses,

and those which are extended only, as tie-beams, king

posts and queen posts, and which may be replaced by

ropes, chains, or rods of iron. All pieces of timber in

a roof, excepting the sarking, ought to perform one

or other of these offices, and ought either to be pushed

or stretched in the direction of its length.

As the limits assigned to this article will not per-

mit us to enter into any farther theoretical details on
this subject, we shall now communicate for the bene-

fit of the practical mechanic, some useful information

on the subject of roofs, for which we are indebted to

Mr. Tredgold's excellent work on the elementary prin-

ciples of carpentry.

The general height of roofs varies between one-third

and one-sixth of the span. For slates the usual height

is one-fourth, which make the inclination to the hori-

zon 26| degrees.

The following table, given by Mr. Tredgold, shows
the inclination that may be given for other materials.

CND X Sin. PCD x Sin. CDP, or

Sin. CDN Sin. CDPCN : CP=
Sin. CNDxSin. PCD : Sin. PCDxSin. CPD

But CDN, CDP, are the angles at the joints and

CND, PCD, and PCD, CPD, are the angles which the

rafters make with the plumb lines, consequently CN
is to CP, directly as the sines of the angles at the

joints, and inversely as the products of the sines of the

angles which the rafters make with the vertical;

that is, CN : CP as the loads at the joints D and C;

but CN = CP, consequently the loads at the joints are

equal, and the rafters being equal, they will be in

equilibrio.

When the rafters CD, DE have any other proportion

than that of equality, as for example ED', D'C, the

point D will be in the circumference of a circle H'D'/i',

having its centre in the line CE, and ED' : D'C=
CH : HE' = c /i' : A'E.

When a ''°of requires to be flat on the top, it may
be considered as consisting of three rafters A B, B C,

C D. Fig. 7. If B C is horizontal and A B, D C,
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Table II. Plate CCCCLXXXI. Fig. 10.

Span.



HOOF. 455

Table VI. Scantlings for M Roofs. Plate CCCCLXXXI. Fig. 1 4.

Span.

Feet.

55
60
65

Tie- Beam Queen I'ost I'nncipal

A. Q. Rafters P.

Inches.

12 by 8

12 by 9
13 by n

Inches.

8 by 6

9 by 6

H by 6j

Inches.

8 bv 8

9 by 7

9i by 8

Straining-

lieuin S.

Inches.
10 by 8

10 by 9

11 by9A

Posts 1).

Inches.

6 by 4
6 bv 4i
6 by 5

Itraccs II.

Inches.

6 by 4
6 by 4J
6 by 5

This roof is from Prick's Brilixh Carpenter, and the

scantlings from Mr. Tredgold's work. Mr. Tredgold

remarks, that it would be belter to make the top flat,

and cover it with lead, and adopt the truss in Fig. 12,

as the space gained in the roof would amply repay the

cost of the lead.

We shall now conclude this article with a brief de-

scription of three very ingenious roofs by foreign car-

penters, all of which have been described by Rondelet

in his L'art de Batir, and also by Mr. Tredgold.

1. Boof of the Basilica of St. Paul at Home.

The space which this roof crosses is 78.4 feet, and it

is executed in fir. 'J"he trusses represented in Plate

CCCCLXXXI. Fig. 15. are double, each consisting

of two similar frames, placed 14.9 inches apart. The
principal rafters, p, p, abut against a short king post,

k. A piece of timber, s, is placed between the trusses,

and is sustained by a strong key of wood passing

through it and the short king posts. This piece, s,

sustains the tie-beam, t, by a strong key at a. The
tie-beams are in two lengths, and scarfed together by

three iron straps. The following are the scantlings

of the timber:
Inches. Inches.

The beams f, . . 22.5 by 14.9

Principal rafters, jo, . 21.75 by 14.9

Auxiliary rafters b, . 13.8 by 13.3

Straining beam C, • . 14.9 by 12.8

Parlins d, 8.5 square, and 5 feet 7 inches apart.

Common rafters, 5.3 by 4.25, and 8.5.

In this roof the common rafters are covered with
strong tiles about 12 inches by 7, laid like pavement
with mortar at the joints. Above this pavement a

kind of plain tiles with ledges are laid, and the joints

covered with crooked tiles. This roof is admired for

its strength and simplicity of construction, and for the

method of sustaining the middle of the tie-beam.

2. Roof of the Theatre d' .Argentina of Borne, Fig. 16.

The opening which this roof covers, is 8O5 feet,

and its inclination is 24°. The tie-beam is composed
of three pieces, and the principal rafters of two pieces,

these pieces being all scarfed and strapped together.

The common rafters, whose distance is from 10 to 11

inches, supported by 12 purlins on each side, carry a
heavy covering of tiles. The tie-beams arc very judi-

ciously supported by stirrups of iron, as shown in the
figures. This roof is of fir, and supports the machinery
of the theatre, besides the covering and ceilings.

3. Hoof of the Riding-house, built at Moscow by
Paul I. in 1790, Fig. 17.

This roof is the widest that ever has been construct-
ed. The span was 235 feet, and its inclination 19°.

The principal support of this enormous roof is a

curved rib of timber, consisting of three ribs indented
together, and strapped and bolted with iron. The tic-

beam consisted ol' seven pieces, and the principal raf-

ters and the tie-beams were sustained by vertical

pieces notched to the main rib, the whole truss being
stiffened with diagonal braces. This roof settled so
much that it was proposed to add another curved rib

in the position indicated by the dotted lines. The
riding-house was 1920 feet long and 310 wide.

We shall now conclude this article with a list of se-

veral important and scientific roofs that have been
executed in different parts of the world, with references
to the works in which they are represented and ex-
plained. The examination of these roofs will be an
interesting study for the young engineer, as well as

for the carpenter.

List of several roofs that have been executed in different

parts of Utcrope.

1. Roof of the Pantheon in Oxford street, burned
down in 1792. Designed by Mr. James Wyatt. Art.
Carpentry in this work, Plate CXXVIII. Fig. 1.

2. Roof of St. Paul's church, Covent Garden. De-
signed by Mr. Hardwick in 1794. Art. Cahpenthy,
Plate CXXVIII. Fig. 2.

3. Roof of the royal Hospital of Greenwich. De-
signed bv Mr. James Stewart. Art. Carpentry,
Plate CXXVII. Fig. 3.

4. Roof of Southampton Church. Designed by Mr.
Reveley in 1797. Art. Cakpentry, Plate CXXIX.
Fig. 4.

5. 6. 7. These roofs arc designed by Mr. Peter Ni-
cholson, and described under Carpentry, and Plate
CXXIX. Fig. 1, 2, 3.

8. Roof of the old Halle au Ble at Paris. Designed
by Moulinier. Art. Carpentry, Plate CXXIX. F^ig. 5.

9. Roof designed by Mr. Peter Nicholson, for a
dome. Art. Carpentry, Plate CXXIX. Fig. 6.

10. Roof of the dome of St. Paul's Cathedral, de-

signed by Sir Christopher Wren. Art. Carpentry,
Plate CXXIX. Fig. 7, 8, 9.

11. Roof of the Theatre of the University of Ox-
ford, designed by Sir Christopher Wren. Dr. Robi- -

son's Jlorks, art. Rook.
12. Roof of the Caledonian or Equestrian Theatre

in Edinburgh, in 1809. Idem, ibid.

13. Roof of the Birmingham Theatre. Nicholson's
Carpenter's Jlssistanl, p. 61, Plate 72.

14. Roof of Drury Lane Theatre, /rfem, ibid, p. 60.

15. Roof of Westminster School. Smith's Speci-

mens ofBritish Carpenlri/, Plate VIII. and Tredgold's
Carpentry, Plate IX.. Fig. 64.

16. Roof of the Basilica of St. Paul at Rome, exe-

cuted about four hundred years ago. Rondelet, L'Jirt

de Batir, tome iv. p. 170. Tredgold's Carpetiirt/, p.

85, and Plate X. Fig. 66j and Plate CCCCLXXXI.
Fig. 15, of this article.
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17. Roof of the Theatre d'Argentina at Rome. Ron-
delet, L\flrt de Batir, tome iv. p. 220. Tredgold's
Carpentry, p. 86, and Plate X. Fig. 69, and Plate
CCCCLXXXI. Fig. 16.

18. The largest roof ever executed, being that of
the Riding House at Moscow, erected by Paul I. in

1790. Krafft's Reciteil de Charpenle, part ii. No. 39.

Rondelet's L'.irt de BuHr, tome iv. Plate CXVI.
Tredgold's Carpcniry, p. 87. Plate XI. Fig. 7. and
Plate CCCCLXXXI. Fig. 17.

19. Roof of the Royal Military Chapel at Woolwich,
designed by Mr. Tredgold. Tredgold's Carpentry,

p. 75, 226, and Plate VIII. Fig. 57.

20. Roof of a dock for building ships under cover,

95 feet span. Designed by Mr. Seppings. This roof,

Mr. Tredgold remarks, is a fine specimen of the best

method of stift'enihg and connecting the parts, but its

parts are not in equilibrio. Tredgold's Carpentry, p.

18, Plate III. Fig. 25.

See the articles Buidge, Carpentry, Joinerv, and
Strength ok Materials, and the following works.

Couplet, Mem. Jlcad. Par. 1726, 1731. Emerson's
Mechanics, Fluxions, Algebra, and Miscellanies. Dr.
Robison's treatises on Roof and Carpentry, in his
System of Mechanical Philosophy. Dr. Young's Zec-
tures on Natural Philosophy. Barlow's Essay on the

strength of 'Pimber. Rondelet's L'Art de Batir. Krafl't's

Peciieil de Charpenle. Smith's Carpenter's Companion.
Salimbene, Mem. Soc. Ital. tom. iv. p. 249. Price's
British Carpenter. Mathurin Jousse Jlrt de la Charpen-
terie. Nicholson's Carpenter's Assistant. Nicholson's
Ca>i)enter's Guide : and particularly Tredgold's Ele-
mentary Principlfs of Carpentry, Lond. 1820, a work
of great merit and utility. A method of raising

sunken roofs will be found in the Transactions of the

Society of Arts, vol. xx. p. 374, by Mr. Woart.

ROO
ROOK. See Ornithology.
ROOK, Lawrence, a mathematician of considera-

ble eminence, was born at Deplford, in Kent, in 1623.

After receiving a good education at Eton school, he

was sent, in 1639, to King's college, Cambridge, where
he took his degrees. In 1650 he engaged apartments

in Wadham college, Oxford, for the purpose of enjoy-

ing the society of Dr. Wilkins and Mr. Seth Ward.
He afterwards became a fellow commoner of the col-

lege; and during his residence at Oxford, where he

remained for several years, he assisted Mr. Boyle in

his chemical and physical experiments. In the year

1652, Mr. Rooke was appointed professor of astrono-

my in Gresham college; and in 1657, he exchanged
that chair for that of geometry. Mr. Rooke was one

of those meritorious individuals, by whose exertions

the Royal Society was established, though he did not

live to sec it flourishing under the royal charter.

Among Mr. Rooke's friends and patrons was the Mar-
quis of Dorchester, who frequently invited him to his

seat at Highgate, and took him every Wednesday to

the Royal Society meetings in Gresham college. In

consequence of walking on a hot summer's day from
Highgate to London, he caught a cold, of which he

died In June, 1662, in the 40th year of his age. Mr.
Rooke enjoyed very high reputation during his life

time; but the writings which he has left behind him
possess little value, and are not worthy of being enu-

merated. See Ward's Lives of the Gresham Professors.
ROOKE, Sir George, a celebrated naval com-

mander, was born in 1650. His passion for the navy
was so strong, that he entered the service as a volun-

teer; and having distinguished himself by his courage

and attention to business, he soon obtained the post

of lieutenant, from which he rose to that of captain

before he was thirty years of age. In 1690, he was
appointed rear-admiral of the blue; and in" 1692, he

obtained the rank of vice-admiral, and served in the

famous battle of La Hogue.* On the day following

the battle, he succeeded in burning twelve ships of

ROO
the line, and a 56 gun frigate in La Hogue. In conse-

quence of this service, the king settled upon him a
pension of £ 1000 per annum. In 1693, he received

the honour of knighthood, and was made vice-admiral

of the red. In 1696, he received the chief command
of the Channel fleet, and he held this situation till

the peace of Ryswick, in 1597. He was elected mem-
ber of parliament for Portsmouth, and appointed one
of the lords of the admiralty. In parliament he voted

principally with the Tories ; and when the Whigs
went so far as to press King William to remove him
from the Admiralty, his Majesty resolutely replied,

" I will not.—Sir George served me faithfully at sea,

and I never will displace him for acting as he thinks

most usefully for the service of his country in the

House of Commons." In 1700, he commanded the

fleet which bombarded Copenhagen. In 1701, he com-
manded the Channel fleet; and when Queen Anne as-

cended the throne, he was appointed, as vice-admiral

of England, to the united English and Dutch fleet

which went out against Cadiz. Although that expe-

dition failed, yet Sir George had the good luck to

learn, that 22 Spanish galleons, guarded by a French

squadron, had arrived in the harbour of Vigo, and hav-

ing sent fireships into the harbour, he destroyed the

men of war and several galleons, and captured the rest.

After performing some other services to his coun-

try. Sir George retired into private life, and spent the

remainder of his days in Kent, where he died in 1708,

in the 58th year of his age. See Campbell's Lives of
the Admirals.
ROOTS. In our articles Algebra and Arithmetic,

we have treated of the roots of equations and of num-
bers at sufficient length. It remains only to give

under the present article a Table of the square and

cube roots of numbers, which will be found of the

greatest use in various calculations both in science

and the arts. The Table is too simple to require

farther explanation.

• See our article Bbitaiit.
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Table of the Square Roots and Cude Roots.

Number.
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Table of Square Roots and Cube Roots.

Number
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Table or Square Roots a»d Cube Roots.

Number
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Table of Square Roots and Cube Roots.

Number
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Table of Square Roots and Cude Roots.

Number
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Table OP S<ioare Roots and Cubb Roots.

Number
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Table op Square Roots and Cube Roots.

Number

901
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Table of Square Roots and Cube Roots.

Number
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ROPEMAKING.
ROPEMAKING is a highly important and useful art,

by which a great number of delicate fibres are com-
bined together.

The fibres most commonly used in the manufacture

of roijcs, are those of hemp, the best kinds of which
come from the south of Russia, and arc imported into

England from Riga and St. Petersburgh.

The fibres of hemp which compose a rope, seldom

exceed in length three feet and a half at an average.

They must therefore be twined together so as to unite

them into one, and this union is effected by the mu-
tual compression of the two fibres. If this compres-
sion is too great, the strength of the fibres at the part

•where they join will be diminished, so that it becomes
a matter of great consequence to give them only that

degree of twist which is essential to their union.

The first part of the process of ropemaking, is that

of spinning the yarns or threads, which is done in a
manner analogous to that of ordinary spinning. The
spinner carries a bun.dle of dressed hemp round his

waist. The two ends of the bundle unite in front.

Having drawn out a proper number of fibres with his

hand, he twists them with his fingers, and fixing this

twisted part to the hook of a whirl, which is driven
by a wheel put in motion by an assistant, he walks
backward down the ropewalk, the twisted part always
drawing out of the bundle round his waist more fibres

as in the common spinning wheel. The spinner takes

care that these fibres are properly supplied, and that

they always enter the twisted part with their ends,

and never by their middle. As soon as he has reach-
ed the end of the walk, another spinner takes the yarn
off the whirl, and gives it to another person to put
upon a reel, while he himself attaches his own hemp to

the whirl hook, and proceeds down the walk. When
the person at the reel begins to turn, the first spinner
who has completed his yarn holds it firmly at the end,
and advances slowly up the walk while the reel is

turning, keeping it equally tight all the way, till he
reaches the reel, where he waits till the second spinner
takes his yarn off the whirl hook, and joins it to the
end of that of the first spinner, in order that it may
follow it on the reel.

The common size of rope yarns is from one-twelfth
of an inch in diameter, to a little more than one-ninth
of an inch, about 160 fathoms of them weighing from
two and a half to four pounds, as in the following
table, the first column showing the sizes of the yarns.

Sizes, lbs. oz. drs. Sizes, lbs. oz. drs.

16 4 21 3 4
17 .3 12 4 22 2 14 7
18 3 8 14 23 2 12 8
19 3 5 14 24 2 10 10
20 3 3 3 25 2 8 15

The next part of the process is that of ivarphig the
yarns, or stretching them all to one given length, pre-
vious to their being tarred, which is about two hun-
dred fathoms in full length rope grounds, and also in
putting a slight turn or twist into them.
The third process in ropemaking is the tarring of

the yarn. Sometimes the yarns are made to wind off
one reel, and having passed through a vessel of hot
Vol. XVI. Part II.

tar, are wound up on another'; the superfluous tar be-
ing removed by causing the yarn to pass through a
hole surrounded with spongy oakum; but the general
method is to tar it in skeins or hanks, which are
drawn by a capstan with a uniform motion through
the tar kettle. In this process great care must be
taken that the tar is boiling neither too fast nor too
slow. Yarn for cables requires more tar than for
hawser laid ropes, and for standing and running rig-
,ging it requires only to be well covered. Tarred
cordage has been found to be weaker than'what is un-
larred when it is new, but the tarred rope acquires
strength by keeping.
The last part of the process of ropemaking is to lay

the cordage. For this purpose two or more yarns arc
attached at one end to a hook. The hook is then
turned the contrary way from the twist of the indivi-
dual yarn, and thus forms what is called a strand.
Three strands, sometimes four, besides a central one,
are then stretched at length, and attached at one end
to three contiguous but separate hooks, and at the
other end to a single hook, and the process of com-
bining them together, which is effected by turning the
single hook in a direction contrary to that of the other
three, consists in so regulating the progress of the
twists of the strands round their common axis, that
the three strands receive separately at their opposite
ends just as much twist as is taken out of them by
their twisting the contrary way in the process of com-
bination. In this way is formed what is technically
called a shroud laid rope.

Such was probably the whole process of ropemak-
ing for many ages, till the progress of the maritime
art required the use of ropes of a much larger size;
for this could not be advantageously effected by in-
creasing the number of yarns in a strand. Were we
to attempt to compose a strand of a great number of
yarns, the plies would not have a sufficient number of
turns round their common axis to prevent them from
slipping when the yarn is stretched; many of the fibres
would be broken on being twisted together into one
spiral, "because," as Mr. Chapman remarks, "the
outvvard coat of threads or yarns is exposed to more
stress than the internal ones, as will be very evident
when it is considered that when two or three hundred
yarns are all stretched at length to form one cylindric
mass, they will lie at different distances from the
centre of the cylinder, and that, when twisted to-

gether, the outside yarns form a spiral of some given
number of turns round the mass of the included yarns,
forming a considerable diameter, and are therefore
much shortened; whilst the inner yarns take only the
same number of turns round a reduced axis, and from
that cause should be less shortened. Therefore it fol-

lows, that the outside yarns only can be in full tension,
whilst those within must be more or less puckered
up, according to their proximity to the centre."

From these causes, cables, or large ropes which are
said to be cable laid, are formed by the combination of
lesser ropes twisted around their common axis, in the
same manner as a shroud laid rope is formed by the
combination of strands twisted round their common

3 N
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axis. Cables of water ropes are formed on this prin-
ciple, even when their size is not very great, as they
are thus made more hard and compact, which makes
them resist the easy admission of water.
Such is a brief and general account of the state of

the rope manufacture till the end of the last century,
when various successful attempts were made not only
to improve the quality of ropes, but to facilitate the
process of making them.
We shall now endeavour to give an account of these

important improvements, taking for our guide Mr.
Chapman's Treatise on the Progressive endeavours to

improve the Manufacture ami Dttration of Cordage.
So early as 1783, Mr. Sylvester proposed to super-

sede the necessity of a rope ground, by employing a
machine, of which he deposited a model with the So-
ciety of Arts, which we have had occasion to examine.
In order that the manufacture might be carried on in

a house, he spun the thread on a bobbin and spindle,

and the yarns which composed the strands were wound
on three separate reels fixed on frames, which turned
individually round their axis, and also round a com-
mon centre, in consequence of which motions they
were twisted into a rope, which was to be wound up
as it was made. Mr. Chapmaji mentions, that the
defect of the machine was, that the process of making
the strands, and twisting them into a rope, was per-

formed by two successive operations as in a rope
ground, portions of the threads being first made, and
these portions afterwards combined into a rope. Our
recollection of the machine, however, is, that both
operations were performed at the same time.

Be this as it may, however, the invention was given
gratuitously to the public, and as the inventor took
out no patent, it was never carried into effect,—the

general result of most inventions, where no induce-

ment is held out to bring them into actual practice.

In 17'84, Mr. Benjamin Seymour took out a patent

for a new method of making ropes; but this seems to

have been nothing more than the substitution of

horses in place of men, for driving the machinery then

in use.

The Rev. E. Cartwright took a patent in 1792, for

his Cordelier, a machine for making ropes. This in-

vention appe-ars to have been the same as Mr. Sylves-

ter's; but differed from it, according to Mr. Chapman,
in the circumstance of the motions for twisting the

strands, and making the rope, going on at the same
time.

The advantages of making ropes by machinery
seems to have been considered so great, that the at-

tention of many ingenious individuals was about this

time directed to the subject.

In the year 1793, no fewer than three patents were
taken out for improved methods of making ropes. Mr.
R. Fothergill, of Sunderland, secured by patent, in

1793, his invention of a method of heckling and pre-

paring the hemp, and of spinning it into rope yarn,

and of a machine for making the rope. This ma-
chine, which we have represented in Plate CCCCLX
XXII. Fig. 1. is on the same principle as'Mr. Curt-

wright's. The object of it was, to make ropes with-

out the necessity of a rope ground, and to diminish
the labour of the manufacturer. In the perspective
view of this machine given in the figure, A represents

the platform, by the revolutions of which the three

strands are twisted into a rope at their place of junc-

tion B, from which it is drawn forward at C as it is
made by the revolution of the wheel D. The three
separate reels that contain the strands are shown at
E, E, E, and contain the proper number and length of
yarns necessary for a strand. These reels revolve
round their individual axes, at the same time that
they are all carried round by the frame A, which
supports them. For a drawing of Mr. Fothergill's
machinery for slivering and drawing out the hemp,
and of his yarn spindle and bobbin, we must refer the
reader to Mr. Chapman's work, already quoted. This
machinery was erected on a very large scale at South-
wick, on the river Wear.

In the same year, Mr. J. D. Balfour, of Elsineur,
took out a patent for "a new invented machine for

manufacturing ropes and cordage." The principal
object of Mr. Balfour's invention was, to remedy the
defect in the usual method of making the strand;
in consequence of which, a given number of spirals

round a large cylinder, must require a greater length
of yarn than the same number of spirals formed round
a small cylinder, having its axis of the same length as
the large one.

In order to avoid this evil, Mr. Balfour stretched
out at length upon a rope ground all the yarns which
were to compose the strand, to the same length as the
proposed strand. The remaining length of the yarns,

or the excess of the length of the yarns above the re-

quired length of the strand, was to be wound up oa
as many bobbins as there were yarns placed upon a
large frame. The yarns were separated at intervals

throughout their whole length from the frame to the

commencement, where they all united either through
holes arranged in concentric circles, or round the

notches of an apparatus, which he called a top minor.
The whole of the yarns were then twisted at that end,

the top minor retiring as the twist advanced. As the

yarns at the opposite end would remove from the bob-

bins no more than was necessary from their position

in the internal or external part of the spiral, they

would of course be of different lengths. " This plan,"

says Mr. Chapman, " was very ingenious, and had
much merit in its principle, although defective in

stopping short of what would effect the ultimate pur-

pose of causing all the yarns to bear alike on break-

ing the rope. Before a rope is brought to its break-

ing stress, both it and the strands composing it are

much elongated, and their diameters greatly reduced.

Now, under any reduction of diameter of strand, it

is apparent that the outside coat of yarns must slacken

considerably, and give no support to the internal

yarns, which, from the smallness of the spiral, could

elongate but little, and must of course break in suc-

cession from the centre outwards. In addition to this

defective circumstance, the mode of operation was so

complex and laborious, as to prevent its adoption.

This invention of Mr. Balfour's, though defective and

nugatory, has nevertheless been the basis of all future

improvements."
The defect in Mr. Balfour's method was very ingeni-

ously supplied by Mr. Joseph Huddart of Islington's

"new mode of making great cables, and other cord-

age, so as to obtain a greater degree of strength

therein, by a more equal distribution of strain upon
the yarns." This method was secured by patent, in

1793, and was suggested by a practice which Mr.

Huddart had seen among the negroes in the West
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Indies, in making lines of a certain description. Be-

hind the top minor of Mr. Balfour, Mr. Huddart

places a tube, consisting of two parts, divided longi-

tudinally, and overlapping each other. These tubes,

made of thin steel, and brought to a spring temper,

may be more or less compressed. Mr. Huddart's top

minor consists of a plate, perforated with a proper

number of holes for the yarns, arranged in concentric

circles; and at a distance from the plate, sufficient to

allow the yarns to be easily concentrated, is placed the

above-mentioned tube, which is connected with a re-

gister, which indicates the proper angle of twist dur-

ing that process, and regulates the increased angle of

the next process. The reels which ht;ld the yarns,

were placed at the head of the rope ground in a sta-

tionary frame, and as the strand was twisted by the

hook of a sledge, the register advanced towards the

stationary frame. To the mass of yarn thus formed
into a strand, Mr. Huddart gave an additional twist,

by which the strand was shortened, and a compensa-
tion made for the effects of a reduction of its diameter
by stretching'. Mr. Huddart likewise proposed a

method of twisting the yarns while they were forming
into a strand, in order to counteract the diminution of

strength which would have arisen from the untwisting

produced by the countertwist of the strand.

Such was the state of the rope manufacture, when
Mr. Chapman of Newcastle took out his first patent

for the improvement of cordage, and which was fol-

lowed by a series of other patents, which appear to

have contrilnited greatly to the present improved state

of the rope manufactuce. His first patent, dated in

1797, hud for its object to dispense with rope grounds,
and to reduce the expense of the manufacture. The
strands revolved round their own axis only, and the

rope was formed by the revolution of a separate axis

on which it was wound.

Mr. Chapman's second patent, dated 1798, consisted

in tarring the yarns so as to cause them all to wind
up singly as they came from the tar kettle; and in

making the strand separately by house machinery,
and in two distinct methods. The first of these me-
thods consisted in having the yarns on separate reels

fixed on a platform, supported by the revolving shaft

or frame, by which, when the yarns were brought to

a focus, the strand was to be twisted, and thence drawn
forward and coiled up by machinery in a stationary po-

iition. The second method consisted in having the

reels in a stationary frame, and conducting the yarns
separately into one focus over to a revolving shaft

or frame, in which the strand has to he ivound tip as

made, and which contained the machinery for hauling
forward the yarns v.'hich composed the strand. The
hauling; forward machinery consisted of two rollers on
a stationary and separate frame, close to the opening
in the top of the revolving shaft, which twisted the
yarn prepared for a strand, and contained the reel on
which it was wound up. The two rollers by which
the yarns were compressed and brought forward, drew
them out to the same length, and prevented the yarn
from being twisted into a mass. The strands thus
made, were proved by public experiments to be greatly
superior to those made by the old methods.

In the same year, viz. 1798, Mr. Balfour took out a
second patent for improvements on his former method
of manufacturing ropes, which was successfully tried

in the king's yards, and for which he received a pre-

mium of some thousand pounds from the navy board.

The l)ackward motion of the sledge which was in-

troduced by Mr. Balfour, and which affords the most
simple and perfect method of forming strands, led Mr.
Chapman to the idea of regulating the motion of the

sledge; so that for every revolution of the strand the

sledge should move backwards through the exact

length of axis assigned to it, and thus render the twist

uniform. He therefore took out a patent in 1798, for

his method of effecting this, which he thus describes:

This object he attained, " by stretching a rope, which
he called a ground rope, the whole length of the

ropery, and upon the floor of it. This rope was pass-

ed, in the form of an S, partially round two or more
grooved wheels with horizontal axes, fixed with other

apparatus on the common machine for making ropes,

technically called a sledge, but which for that purpose
is fitted with wheels to travel on a railroad. The
grooved wheels press against each other to bind the

rope, and have upon their axes toothed wheels, con-

necting them with each other, and finally with the

hooks for turning the strands, which, in this instance,

are all turned by one great crank, intervening between
the hooks and the wheels appropriated to the back-

ward motion, and connected with the ground rope.

Thus when the hooks were turned by the crank, the

sledge was also drawn backwards, by the turning of

the grooved wheels which received any determinate

motion to that of the strand hooks, by means of

changeable wheels easily taken off and on. In the pre-

ceding instance, the labour of the men is relieved by
a rope leading from the sledge to a horse capstan, at

the foot of the ropery. In consequence of the ground
rope, (which is capable either of drawing the sledge

forward, or retarding its motion,) the horse cannot
draw the sledge faster than it ought to move; but his

spare power is given in aid of twisting the strands

through the intervention of the wheels, which connect
that operation with the backward motion."

Several ropeworks were erected under this patent

on the river Tyne, Mr. Chapman having fitted up each
ropery with all the apparatus for £560; and the ropes

which were made were greatly superior to others.

The strands made on the improved principle, were as

strong as common made ropes, when the girt of the

former was to that of the latter as 7 1 to 94 upon an

average of 14 ropes, from 3 to 10 inches in girt; and
the cables were as strong as common made ones, when
the girt of the former was to that of the latter as 143

to 189 upon an average of 14 cables, from 5i to 20

inches in girt.

In the year 1798, a new kind of rope was introduced

by Mr. John Curr of Sheffield, who took up a patent

for " a method of forming and making a. Jlat rope in-

tended to be used in drawing coals and other minerals

and waters out of mines of any kind." These ropes

are formed by connecting two or more small ropes

sidewise together by sewing or stitching, lapping or

interlacing with thread or small ropes. I\Ir. Curr
found it necessary to make the component ropes al-

ternately of a right and left hand twist to keep the

flat rope in a quiescent state. In the tenth volume of

the Repertory of Arts, first series, will be found a

description of the machine for stitching the ropes

together.

Mr. Balfour, whose exertions in improving the ma-
3 N 2
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nufacture of coi-dage were indefatigable, took out a

third patent in 1799, for an improvement on his for-

mer methods of making ropes. This patent contains

three important improvements:
1. He proposes that any number of yarns not above

four, shall be wound on each reel, and he has given a

method of winding them so as to cause them to un-

wind equally. This original idea afterwards led to a

still greater improvement.
2. He proposes to spin the hemp when tarred.

3. In order to prevent loss of time when the spin-

ners are returning, he proposes to have a wheel at

both ends of the rope ground, so that in place of re-

turning when they have reached the end of the rope

ground, the spinners spin back again. In this case

boys take the threads off the hooks and lay them at

their length on one side.

In July 1799, Messrs. W. and E. W. Chapman took

out another patent for a method of applying a steam
engine to the locomotive machinery in rope grounds,

and for other inventions. The first object of these

inventions was to improve the method of spinning the

y&rn by having the fibres of the hemp laid in the yarn

in the same manner as the yarns themselves are laid

in the strand. The machinery for this purpose con-

sists only of a spindle divided into two parts, the up-

per containing apparatus to draw forward the hemp
from the spinner with twist sufficient to combine the

fibres, which enabled them to employ women, chil-

dren, and invalids, and to appropriate the rope ground
for the purpose of laying ropes. Another object of

the patentee was to give to the yarns in the act of

their being spun, that counter-twist to that of the

strand, which Mr. Huddart in his patent of 1799, had
given them during the operation of making the strand.

Mr. Chapman produced this effect either by dividing

the spindle, and giving it two separate motions, or by

two separate operations, the last of which methods
was preferred.

Mr. James Mitchel of Poplar took out a patent in

1799, for " a method of manufacturing cables, haw-

sers, or strand laid ropes, &c. on a scientific princi-

ple." This principle consists in slightly twisting a

small number of yarns together previously to the for-

mation of the strand, and these slightly twisted sets

of yarns were united in the strand as so many single

yarns. This was a happy improvement on the idea

of Mr. Balfour, who overlooked the propriety of giv-

ing the yarns upon his reels a slight twist.

In the same year, Mr. J. Grimshaw took out a pa-

tent which embraced four objects. 1. That of split-

ting the hemp previous to spinning. 2. That of

winding up the yarns. 3. That of preparing the

yarns for tarring, and 4. That of laying the ropes and

the strands. To accomplish the first of these objects,

he makes the heads of hemp, when spread out, pass

through conical fluted rollers of the form of truncated

cones, before they come to the rotative heckles, so

that by this means the hemp is very equally mixed.

In winding up the yarns and preparing them for tar-

ring, he uses a long cylindrical barrel which contains

the whole length to be tarred at once. Before the

tarring takes place the yarns are drawn from the cy-

linder, and coiled away in a revolving tub, so that the

mass of yarns are twisted together and prepared to
go through the tar kettle, from which they are again
coiled away in a tub in a similar manner before they
are separated. In forming the strands or ropes, Mr.
Grimshaw uses a top or conical block of wood, along
the grooves of which the strands converge into a point,
where they are combined into a rope. This top fol-

lows the central motion of the rope machine, and the
rope, when formed, is coiled upon a stationary barrel
of such a size as will hold the whole rope without any
double coils. The same plan is used by Mr. Grim-
shaw in forming the strands from the yarns. Mr.
Grimshaw erected the rope works of Southwick and
succeeded Mr. Fothergill, whose patent we have al-

ready noticed.

In August 1799, Mr. Huddart took a second patent,

entitled for an '' improved method of registering or
forming the strands in the machinery for manufac-
turing cordage." The machinery described in the
patent was erected at Mr. Huddart's ropework at

Lime-house. A cable of twenty inches girth made by
it was subjected to experiment and found far superior

to the cordage made in the usual way. A steam-en-

gine was employed by Mr. Huddart in the formation
of the shroud strand.

In 1800, Mr. Huddart secured in a third patent his

right to " certain improvements in tarring and manu-
facturing cordage." These improvements seem to

have been very important. The new method of tarring,

&c. here described, consists in registering the strands

of ropes during the operation of tarring, which is

done in the following manner: The kettle is covered
so as to retain the evaporated matter, which thickens

the tar if it is allowed to escape, and consequently

makes the yarn too pitchy. The heat of the tar is

regulated by a thermometer.* The ropes made by
this process are said to be particularly compact and
firm.

In 1801, Mr. Hoard took a patent for " a portable

machine for manufacturing ropes and cordage of any
length in a short space, particularly adapted for ship-

ping." This portable machine consists of separate

reels, one containing the full length and number of

yarns necessary for making a strand. From this reel

the yarns are drawn out to the distance at which the

two reels can be placed, and are then attached to the

other reel which is empty, one of the reels being

moveable on a sledge. The strand between the reels

is then twisted, until the reels have advanced towards
each other through the usual space, viz. one-fifth.

The portion of the strand thus twisted and formed, is

wound up on the second reel, and then so much more
of the yarns uncoiled from the first reel as will bring

the reels to the greatest distance. The rope is made
on two reels from the three strands, just as the strand

was made from the yarns, with this difference only,

that a top is used to regulate the twist of the rope.

In 1801, Mr. A.Thompson took out a patent for

"improved machinery for spinning rope yarns, and

sail cloth yarns, and for laying and making ropes and

cordage." The following is the account given of this

patent by Mr. Chapman: " Preparatory to spinning,

he draws out the hemp into a long sliver by different

sets of chain heckles, moving with progressively

• Mr. Huddart does not mention the proper heat. In the common practice it la between 212" and 250' of Fahrenheit.



EOPEMAKING. '469

greater speed; and in the end the sliver is spun by a

spindle wilh its plyer and bobbin into a thread. The
threads remain wound up on their bobbins until want-

ed to be made into a rope, tarred or untarred. The
bobbins arc then, accordintj to the number of yarns

wanted on a strand, placed so as to form two circles

of the same diameter round an open cylinder, consist-

ing of three hoops or rings, distant from each other

the length of a Ijobbin, and placed near to one end of

a long horizontal axis; and, if the rope be to be tarred

the yarns are led through a ring of a few inches di-

ameter, near that end of the described open cylinder

•which has the spare length of axis projecting from it.

The yarns are then diverged in diflerent degrees so

as to form, when passed longitudinally through an

open cylindric frame of several feet in length, so many
different concentric circles round the axis mentioned,

as there are diflerent shells (or concentric coats) of

yarns in the strand; and from the further extremity

of this last mentioned cylindric frame, the yarns are

concentred to one focus at the extremity of the axis,

which is there concave, and has an opening through
which the yarns pass to the machine which is to twist

them into a strand, and draw them forward to be
coiled up within itself. At the focal point described,

there are nippers to express the tar from the yarns,

which is put into them in the following manner, viz:

the last mentioned open cylinder between the ring

from which the yarns enter to it, and the perforation

of the axis where they concentre and quit it, lies over
a tar kettle and has a portion of its lower half im-
mersed in the tar just so far as to imbue either the

whole or any portion of the yarns with tar as may be
deemed expedient. The cylinder must of course turn
round with such convenient degree of speed as not to

let the yarns be drawn off the cylinder before it comes
in their rotation to pass through the tar. When the
full length of strand is made, the twist of which is

principally given by the revolution of the frame, in

which it is progressively wound up during the pro--

cess of making, the yarns are cut off; and three of
these strands, from so many stationary strand frames
(each of which has performed the operation last de-
scribed, revolving only round its own separate axis,)

are concentred together, and pass through the axis of
one end of a rotatory frame, which twists them into a
rope and coils it up progressively as made, upon a
barrel within the frame."

In the year 1802, Mr. W. Chapman took out a pa-
tent " for the application of certain substances either
separate or combined as a preservative for cordage."
As it had been proved by Duhamel and others,

whose experiments we have detailed at the end of this

article, that cordage was injured by the operation of
tarring, it became a matter of great consequence to

ascertain the cause of this, and to obtain the advan-
tages acknowfedged on all hands to belong to tarring,
without the evils which accompanied it.

As tar was known to be soluble in water, attempts
had been made to defend cordage from the water by
oils and fatty bodies, which do not mix with it; but
the application of these unguents was found to inter-

fere with the twisting of the fibres. Tanning has also
been used, but though it is found useful in the net
manufacture, it is not employed in cordage.

Mr. Chapman, to whom the rope manufacture owes
so much, directed his attention to the subject, and

seems to have obtained very important results. He
had found that rope yarn is considerably weakened by
passing through the tar kettle; that tarred cordage
loses its strength progressively in cold climates, and
so rapidly in hot climates that it is scarcely fit for use

in three years.

Mr. Chapman, therefore, set himself to discover a
preserving substance with the following properties:

1. That it should not be soluble in water.

2. That it should not become rigid by length of

time, as the rope which imbibed it would be weaken-
ed by sudden bendings.

0. That it should be free of any acid or essential

oil capable of being disengaged by heat, for these in-

gredients Occasion the dry rot in cordage.

Mr. Chapman found that tar could be rendered fit,

by the following process, for becoming a preservative

of cordage:

1. By boiling it in water, which will extract from
it its superabundant acid, and its mucilage, which
contains a disengaged acid.

2. By repeating and combining these processes till

the tar has become more pitchy, by having thrown off

a larger portion of its essential oil, and by restoring

the plasticity which it has thus lost by the addition

of suet, tallow, animal oils, or expressed oils that may
have the same effect.

The following report drawn up by our celebrated

countryman Mr. William Allen, on the advantages of

using Mr. W. Chapman's preparations of tar in cord-

age, is too valuable a document to be omitted here.
" Common tar, unprepared, contains a quantity of

vegetable acid; and apprehending that this acid might
injure the texture of cordage, the following experi-

ment was made:—A piece of twine, which, by previ-

ous trial, was found capable of supporting 61 lbs.

without breaking, was immersed in vegetable acid,

and after 46 hours it was so much injured that it

broke with a weight of less than 16 lbs. A piece of

the same twine was immersed for 46 hours in the es-

sential oil, which came over in distillation from the

jar; and, although it had suffered no diminution of

strength at the termination of its immersion, yet after

being exposed three days to the air, it was only capa-
ble of bearing 31 pounds.

The Stockholm tar used in these experiments was
found to contain about seven per cent, of vegetable

mucilage, capable of being converted into acid in a

hot climate, when the cordage is immersed in water;

the tar also contained as much real acid as there is in

an equal measure of common vinegar; bu^by repeated-

ly boiling the tar in water, according to the method
prescribed, it is freed from its acid and mucilage, and
may be employed in the manufacture of cordage with
great advantage, in the place of common tar. Also,

if the prepared tar be boiled down so much further as

to deprive it of that portion of its essential oil which
it is found necessary to retain to prevent tarred cord-

age being too rigid, and the place of the essential oil

be supplied with a due portion of fixed or expressed
oil, it is probable that those injuries will be done
away, which arise from the action of essential oil on
the fibres of the hemp, and from the rigidity of cord-

age experienced in vessels returning to cold from hot
climates where the essential oil is considerably thrown
off."

In 1802 the additional expense of using purified tar
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amounted to about one pound sterling per ton, and
the experiments made on ropes tarred by this new
method, will be found at the end of this article. A
vessel was fitted out by Mr. Renwick of Newcastle,
having the cordage partly tarred in the common way,
and partly with purified tar, but she was unfortunate-
ly lost on her first voyage.

In 1802 another patent was taken out by Messrs.
James Mitchell, Sen. and Junior, for an improved
method of manufacturing cables, hawsers, and other
cordage. We have already seen that, in his patent of

1799, Mr. Mitchell gave a slight twist to a small num-
ber of yarns, which were comiiincd into the strand as

if they were as many single yarns. The twist which
he gave to these sets or parcels of yarn was only such
as to shorten them between three and Jive fathoms in

every two hundred fathoms. The object of the pre-

sent patent is to facilitate the progress of combining
these parcels of yarn. After placing the sledge at a

proper distance from the head of the ropery, they at-

tach as many parcels of yarns as are wanted to as

many hooks on the tackle-board at the head of the

ropery, and run them down over the stake heads in

parallel lines. This is accomplished by what is called

a bedder, which admits and compresses each division

separately, and retires towards the sledge, the parcels

of yarn receiving their twist from the hooks on the

tackle-board. The strand is then made from those

twisted parcels of yarn in the oidinary way. After
giving an account of other analogous processes, the

patentee states, that the parcels of yarn may be twist-

ed ''without rotation on the axes, by the sim|jle pro-

cess of thorough putting the parts or subdivisions

when coiled above the boards," and drawing them on
through the proper distances, after they had been
passed through the holes in the tackle-board.

Mr. Huddart took out in 1805 a fourth patent for a

system of machinery, which. " though not new when
taken separately, tends to lay cables in a manner that

is to all essential and sulistaniial purposes new." This
machine is composed of three strand frames, which
revolve round a common axis. Fixed to that axis,

and revolving with it, is a top, along whose grooves

the strands pass to their point of union, where they

are formed into a rope, which is drawn away, when
made, by grooved wheels. This machine seems to

combine some of the parts of Cartwright's Cordelier,

and of Fothergill and Grimshaw's Machines.

In 1806 Mr. Curr of Sheffield secured, by a patent,

" a method of spinning hemp for making ropes or

cordage." In order to regulate the number of twists

in the yarn to the distance moved through by the spin-

ner, he connects a barrel with the spinning wheel, and
therefore with the whirls which twist the yarn. The
ispeed and motion of the spinner (with whom the rest

keep pace) is regulated by means of the rope attached

to his body unwinding itself from the barrel above-

mentioned. The great object of Mr. Curr's method
is to produce an equal elongation of the yarns when
the twist is taken out of them by the opposite twist of

the strand.

This patent was immediately followed by another by

the same patentee, ''for a method of laying or twisting

the yarns, by which they have a better and more equal

bearing than they have in the common way." In the

specification of this patent, Mr. Curr describes a me-

thod of regulating the motion of the top, and also of

giving a regular motion to a perforated implement,'
which is a substitute for Mr. Balfour's top minor.

In the year 1806 Mr. R. Walker took out a patent
for an " improved method of making ropes of every
dimension by not only making all the yarns bear
equally in the strand, and laying the strands uniformly
in the rope, but also by making the rope or cordage
from the yarns in the same operation." In this ma-
chine the rope is twisted by the same frame which
twists the strands ; and the principal difference be-

tween this and several other patent machines is, that

Mr. Walker has each yarn wound on its own bobbin,

and arranged in different tiers round an open cylinder,

and made to pass in a concentrated state through a

hollow axis at one end of the cylinder, where it is re-

ceived on a pulley fastened to a frame that twists the

strands into a rope, and on which the strand frames
revolve separately in twisting the strands. Each
strand passes from these pulleys over another pulley

near the centre of the machinery, to a grooved block

which revolves with the main frame, on which the

strand frames turn round separately. At the place to

which the strands converge above this block they are

foimed into a rope, which is hauled away as it is made,
and wound up by machinery. Mr. Chapman remarks
that the final effect of this machine is to make a rope

on Mr. Balfour's principle. Mr. Walker also describes

a plan of making a strand separately, but we must refer

the reader to his specification in the Repertory of Arts,

No. 70, 2d series.

In 1S07 Mr. Syeds took out a patent for improve-

ments in ropemaking, but it does not seem to contain

any thing practically different from the ])lan already

described, though the combinations of the machinery
are different.

In 1807 Messrs. W. and E. W. Chapman took out a

patent for a method of making a belt or flat band of

two or any greater number of strands of shroud-laid

rope placed side by side, so as to form a band of any

determinate breadth. These strands, according to Mr.
Chapman, should in general be alternately twisted the

contrary way to each other, and the yarns the opposite

way to the strands. The advantage of this invention

consists in this, '* that the loss of strength by the com-
bination of these strands into a shroud-laid rope is so

considerable that, exclusive of the reduction of length

from being twisted into a rope, which is about one-

sixth the strength of two strands, made in such a way
as to make all the yarns bear an equal tension, or nearly

so, will, when laid side by side, be nearly equal to three

such strands when combined as a rope." Mr. Chapman
has also invented a " trunk or frame with its appara-

tus, for combining speedily and correctly together any

requisite number of strands or other flexible substan-

ces laid side by side." Mr. Chapman is of opinion,

that these belts are stronger than salvages composed

of the same number of yarns placed side by side, which
DuhaiTiel and others considered to be the strongest

combination of yarns.

Having thus given an account of the leading im-

provements which have been made in the rope manu-

facture, we shall now describe one of the best modern
machines which is at present in use at the manufacto-

ry of the Gourock Rope Company, and for which we
have been indebted to Archibald Baine, Esq. the prin-

cipal partner.
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description of Plate CCCCLXXXII.
Fig. 2. Exhibits a side elevation of the tackle-board

and bobbin-frame at the head of the ropery, and also of

the carriage or rope machine in the act of hauling out

and twisting the strands.

Fig. 3. Is a plan or bird's-eye view of the same,

without the bobbin-frame. .

Fig. 4. Is a front elevation of the carriage.

Fig. 5. Is a yarn guide, or board, or plate, with

perforated holes for tlie yarns to pass through before

entering the nipper.

Fig. 6 k 7. Are side and front views of the nipper

for pressing the rope yarns.

Fig. 2. a is the frame for containing the yarn bob-

bins. The yarns are brought from the frame and pass

through a yarn guide at b. c is a small roller under

which the ropeyarns pass. They are then brought

over the reel d, and through another yarn guide c,

after which they enter the nippers at v, and are drawn

out and formed into strands by the carriage. The
roller and reel may be made to traverse up and down
so as to regulate the motion of the yarns.

Fig. 3 Sc 4. being different views of the carriage,

the same marks of reference will denote the same parts

of both, so far as they are visible. The carriage runs

on a railway. // is the frame of the carriage, g g are

the small wheels on which it is supported, k k is an

endless rope reaching from the head to the bottom of

the railway, and is driven by a steam engine, tn m is a

wheel with gubs at the back of it, over which the end-

less rope passes and gives motion to the machinery of

the carriage, n n is the ground rope for taking out

the carriage, as will be afterwards described. On the

shaft 2.2 (Fig. 3.) are two bevelled wheels 3.3, with a

shifting catch between them ; these bevelled wheels

are loose upon the shaft, but when the catch is put

into either of them, this last then keeps motion with

the shaft, while the other runs loose. One of these

wheels serves to communicate the twist to the strand

in drawing out, the other gives the opposite or after-

turn to the rope in closing. 4 is a lever for shifting the

catch accordingly. 5 is a third bevelled wheel, which
receives its motion from either of the other two, and

communicates the same to the two spur wheels 6.6 by

means of the shaft .t. These can be shifted at pleasure,

so that by applying wheels of a greater or lesser num-
ber of teeth above and beneath, the twist given to the

strands can be increased or diminished accordingly.

The upper of these two communicates motion by
means of the shaft o, to another spur wheel 8, which,
working in the three pinions (9) above, gives the twist

to the strand hooks.

The carriage is drawn out in the following manner.
On the end of the shaft 2.2 (Fig. 3.) is the pinion r,

which working in the large wheel R, gives motion to

the ground rope-shaft « s. In the centre of this shaft

is a curved pulley or drum t, round which the ground
rope takes one turn. This rope is fixed at the head
and foot of the ropery, so that when the machinery of

the carriage is set a-going by the endless rope k k, and
gives motion to the ground rope-shaft as above de-

scribed, the carriage will necessarily move along the

railway, and the speed may be regulated either by the

diameter of the circle formed by the gubs on the wheel
m m, or by the number of teeth in the pinion r. (Fig.

3.) T is a small roller merely for preventing the

ground rope from coming up among the machinery.

At the head of the rail-way, and under the tackle-

board, (Fig. 2.) is a wheel and pinion Z, with a crank

for tightening the ground rope. (Fig. 2. connected

with Fig. 8.) exhibits the fixed machinery at the head

for hardening or tempering the strands. The machi-
nery here is similar to that on the carriage, with the

exception of the ground rope gear which is unneces-

sary. The motion is communicated by another end-

less rope, (or short baud as it is called, to distinguish

it from the other,) and passing over gubs at the back
of the wheel 1.1.

When the strands are drawn out by the carriage to

the requisite length, the spur wheels r K, (Fig. 3.)

are put out of gear. The strands are cut at the tackle-

board and fixed to the hooks, 1, 1, 1; after which they

are hardened or tempered, being twisted at both ends.

When this operation is finished, the three are united

on the large liook h, the top put in, and the rope finish-

ed in the usual way.

In preparing the hemp for spinning an ordinary

thread of rope yarn, it is only heckled over a large

keg or clearer, until the fibres are slraighted and sepa-

rated so as to run freely in the spinning. In this case

the hemp is not freed of the tow or cropt, unless it is

designed to spin beneath the usual grist, which is

about twenty yarns for the strand of a three inch strap-

laid rope. The spinning is still performed by hand,

being found not only more economical, but also to

make a firmer and smoother thread than has yet been
effected by machinery. Various ways have been tried

of preparing the yarns for tarring. That which seems
now to be most generally in use, is to warp the yarns

upon the stretch as they are spun. This is accom-
plished by having a wheel at the foot as well as the

head of the walk, so that the men are able to spin both
up and down, and also to splice their threads at both
ends. By this means they are formed into a haul re-

sembling the warp of a common web, and a little turn

is hove into the haul to preserve it from getting foul

in the tarring. The advantages of warping from the

spinners as above, instead of winding on wenches, as

formerly, are, 1st, thesaving of this last operation alto-

gether; 2dly, the complete check which the foreman
has of the quanlity of yarn spun in the day; and 3dly,

that the qitulily of the work can be subjected to the
minutest inspection at any time. In tarring the yarn, it

is found favouraljle to the fairness of the strip, to allow

it to pass around or under a reel or roller in the bottom
of the kettle while boiling, instead of coiling the yarn
in by hand. The tar is then so pressed from the yarn
by means of a sliding nipper, with a lever over the

upper part, and to the end of which the necessary-

weight is suspended. The usual proportion of tar in

ordinary ropes is something less than a fifth. In large

strap-laid ropes, which are necessarily subjected to a

greater press in the laying of them, the quantity of tar

can scarcely exceed a sixth, without injuring the ap-

pearance of the rope when laid.

For a long period the manner of laying the yarns

into ropes, was by stretching the haul on the rope-

ground, parting the number of yarns required for each
strand, and twisting the strands at both ends by

means of hand-hooks or cranks. It will be obvious

that this method, especially in ropes of any consider-

able size, is attended with serious disadvantages. The
strand must ever be very unevenj but the principal
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disadvantage, and that which gave rise to the many
attempts at improvement, was, that the yarns being ^11

the same length before being twisted, it followed when
the rope was finished, that while those which occupied

the circumference of the strand, were perfectly light,

the centre yarns on the other hand, as they were now
greatly slackened by the operation of hardening or

twisting the sirands, actually would bear little or no

part of the strain when the rope was stretched, until

the former gave way. The method displayed in the

accompanying drawing and description is among the

latest and most approved. Every yarn is given out

from the bobbin frame as it is required in twisting the

rope; and the twist communicated in the outgoing of

the carriage, can be increased or diminished at plea-

sure. In order to obtain a smooth and well-filled strand,

it is necessary, also, in passing the yarns through the

nipper board, to proportion the number of centre and

outside yarns. We know of no arithmetical proportion

for ropes of all sizes; but in ordinary sized ropes, the

Strand seems to have the fairest appearance when the

outside yarns form from 2-3ds to 3-4ths of the whole

quantity in the strand. But the nicest part of the oper-

ation is the proportion of twist given by the carriage

in drawing out and forming the sirands. Were the

whole twist necessary, communicated then, and the

rope closed without the operation of hardening, the

whole strain would bear on the centre yarns when the

rope came to be stretched. The object of hardening

(that is twisting the strands at both ends before putting

in the top to close the rope,) seems to be, at once to

tighten and firm the strand, and also so to ease the

centre yarns, as that too much strain may not fall upon

them either in closing or afterwards in stretching the

rope. We find the twist to be in this proportion when
one complete turn of an outside yarn occupies as much
space along the strand as the circumference of the

roifte itself when made. This is easily seen by attach-

ing a white thread to an outside yarn before it reaches

the nipper. It may be also ascertained by the differ-

ence of length between the centre and an outside yarn,

taken in connexion with the circumference of the rope;

but the former method is the simplest and most satis-

factory. It may be remarked also, that this refers to

strap-laid ropes only. In hawser, or cant-laid ropes,

as they are called, the proportion of twist is fully gth

less. Where this is not attended to, the hawser, or

cable, will be found to be stiff and unmanageable.

However, it is difficult to give precise arithmetical

proportions. The ropemaker should have frequent

recourse to experiment, that is, to the examination of

the rope after being stretched or used; and as he pre-

viously knew the proportion of twist in drawing out,

and in hardening, to vary those according to the ob-

servations which he makes. In hardening the strands

of a strap-laid rope, the carriage usually comes in fully

more than one-tenth of the length of the strand. In

laying the strands together, it only requires to be at-

tended to, that, while as much after turn is given as is

necessary for the right formation of the rope, just so

much twist should be communicated to the str-andsby

the forehooks, as will counteract the opposite or after

turn. This is easily seen by observing whether the

strands before the top, are shortening, or otherwise,

while the rope is closing. A chalk mark upon the

strand, close by a stake-head, will show this. If this

is not attended to, and too much turn given, some of

the outside yarns will most probably snap, even in the
closing.

The above observations will be in some measure il-

lustrated by the following comparative lengths of yarn,
strands, and rope, in two descriptions of rope of most
common use.

Thus, to form a three-inch strap-laid rope (that is

a rope three inches in circumference, and composed of
three single strands,) 120 fathoms in length.

An outside yarn of the strand, when drawn out by the
carriage, and twisted as above will be 174 fathoms long.

The length of each strand, or of
the centre yarn before being
hardened, - - - 166

The length of the same, after har-

dening, and before the top is

put in, - - - - 150

The length of the rope, - 120

Again, to form a hawser or cable, 120 fathoms long,

and 6 inches in circumference.

An outside yarn, as above, will be 190 fathoms.
Each of the 9 single strands, be-

fore hardening, - - 183

Each of the 9 single strands, after

hardening, ... 163

Each of the 3 great strands, when
closed, ... - 147s

Each of the 3 grand strands,"after

hardening, ... 135^

Length of the cable or hawser, 120 fathoms.

Experiments on Ropes.

It was long ago shewn by Dr. Hooke, from several ex-

periments on the strength of cordage in 1669, that the

strength of the component parts of the rope was di-

minished by twisting. This fact, indeed, has been
long practically known to sailors who are familiar with

the superior strength of rope yarns when made up in-

to a salvage, which is nothing more than a skein with-

out twisting. Salvages are invariably used for sling-

ing great guns, rolling tackles, and for every kind of

work where great strength and great pliancy are re-

quired.

In the memoirs of the Academy of Sciences for 171 1,

M. Reaumur has given an account of his experiments

on the strength of ropes, compared with that of their

parts. The following are some of the most interest-

ing results:

1. A thread of silk, composed of 832 fibres, broke

with from five to five and a half pounds. Each fibre

sustained one drachm 18 grains. Sum of the absolute

strengths of the fibres, 1040 drachms, or 8lbs. 2oz.

Real strength, .... 5 8

Loss of strength by twisting 2lbs. lOoz.

2. The yarn of a skein of white thread bore each, at

an average .-..-. 9| lbs.

Two yarns twisted slack into a cord broke

with 16

Hence we have the absolute strength of two
yarns ...... 19J

Real strength - - - - - 16

Loss of strength by twisting 3| lbs.

3. The average strength of some thread was such,
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that each broke with 8lbs. whereas when three were

twisted, they bore only - - - 17Hbs.

Hence we have absolute strength - 24^

Real strength '^s

Loss of strength by twisting 65 lbs.

4. The average strength of some thread was such,

that each broke with rdlbs.; whereas when four were

twisted, ihey broke with ilAlbs.

Hencff we have absolute strength - 30^ lbs.

Real strength 21s

Loss of strength by twisting 85 lbs.

5. The average strength of other four threads was

such that each broke with 9lbs. whereas wlien twisted,

tliey broke with 22lb5.

Hence we have absolute strength - 36 lbs.

Real strength .... 22

Loss of strength by twisting 14 lbs.

6. A well made and small hempen cord broke in

different places with 58, 63, 67, and r2lbs., so that its

- 58 + 63 + 67 + 72

average strength was = 65lbs.

4

The cord consisted of three strands, and another part

of it was untwisted, and its three strands separated.

One of them bore 29i-, another 33:1-, and the third 35.

Hence the absolute strength of the three strands, when
separate, is - - - - - 98 lbs.

Real strength when twisted - - 65

Loss by twisting 33 lbs.

7. Another part of the same cord, which broiie with

78lbs. was separated into its strands, when they bore

26, 28, and 30 pounds.

Hence we have absolute strength,
-' 84 lbs.

Real strength .... 72

Loss by twisting 12 lbs.

Dr. Robison has given an account of a very interest-

ing experiment by Sir Charles Knowles, upon a piece

of white or untarred rope, Sj inches in circumference.

It was cut into many portions, and from each of those

portions a fathom was taken off, and carefully opened
out. It consisted of 72 yarns, each of which was ex-

amined separately, and found to bear 90lbs. at an aver-

age for the whole. Each piece of rope corresponding
to these was examined separately, and the mean
strength of the saiTie pieces was - 4552 lbs.

Hence we have absolute strength of yarns 6480
Real strength ..... 4550

Loss of strength by twisting 1928 lbs.

As the diminution of strength in the yarns, demon-
strated by the preceding example, obviously arises

from their position when twisted, in consequence of
which they do not all bear the load at the same lime;
and not from any permanent weakness produced by the
twisting, it became reasonable to believe, that the twist

given to ropes should be as moderate as possible. A
slight degree of twist, however, which would give
most strength to the rope, would expose it to various
accidents which would injure its texture; so that a
certain degree of hardness and compactness, which can
only be derived from twisting, is absolutely necessary
Vol. XVI. PxiiT H.

to the perfection of a rope, which ought to be to keep
out water to prevent it from rotting.

The degree of twist commonly employed was such
that the rope was two-lldrds the length of the yarns

which composed it. M. Duhamel, who made many
valual)le experiments on this subject, in the royal dock-
yards of France, caused some rope to be worked with
only Ihree-fotirlhs of the length of the yarn. This last

rope, with the inferior degree of twist, bore 5 187lbs.

whereas the other bore only 432 libs. He next caused
these ropes to be made with different twists, and ob-

tained the following results:

Weight borne by each.

Degree of twist. One cxpt. Another cxpt.

I 4098 4250

i 4850 6753

I 6205 7397

So far these experiments were highly satisfactory;

but it still remained to be seen, whether or not the

ropes which had an inferior degree of twist, had not

also an inferior degree of useful solidity, notwithstand-

ing their superiority of strength in carrying weights.

In order to determine this point, M. Duhamel had
a considerable quantity of rigging made with yarns,

wrought up into only three-fourths of their length, and
got them put into actual use on ship-board, during a

whole campaign. The report given by the officers of

the ship was highly satisfactory. They proved that

the ropes thus manufactured were one-fourth lighter

than the common kind;—that they were nearly one-

eighth more slender, so as to give less hold to the

wind; that from their being more pliant than the com-
mon ones, they run easier through the blocks, and did

not run into what are technically called kinks;—that

the new cordage required fewer hands to work it, in

the proportion of two to three; and that it was at least

one-fourth stronger.

Having obtained such important results, M. Duha-
mel was led to push his experiments to the very utmost
limit, and to try what could be effected by abandoning
altogether the process of twisting. He began by laying

the yarn in skeins, covering it with a worming or

coating of small line. These ropes had great strength

but no tluration, because the coating opened at every

short bending and was soon rubbed off. He next cov-

ered the skeins with a coating woven as is done with

ropes used for house furniture; but this required tobe

put on at great expense, in order to be put on with

proper tightness. He also wove some small ropes

solid, which turned out very strong, but all these con^-

binations were unfit for service; and became so*"- ^nd

pervious to water.

Wherever ropes, however, are not expr^'^'l t° short

bendings, as in the case of standing 'ggi"g'i where

they can be defended from water hy tarrins:, &c. the

least twisted cordage may be ad-antas^ously employ-

ed, and should, according to M- Uuhamel's experi-

ments, be made from strands: -"^i- it is demonstrable

that in fine stranded cord<-?'^' when t.ie twist of

the strands is exactly eci--' t" t''" ^''"^} "' "'c laying,

the strands lie less oN''q"'-''y <" '^e axis than in other

ropes, and therefo- l^ear a greater load. M. Duhamel

made two sir-*''
hawsers, one of which had three

strands ar-^'
^^^^ other six with a heart. The first bore

865, =>"'! the other 1325 pounds; and in comparing
nawsers with three with those with four strands, ho

always found the /our stranded cordage greatly supe-

30
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rior, and he found also that a heart judiciously put in

not only rendered the work easier and more perfect to

the eye, but also stronger and more durable.

In examining the strength of cordage, 3i inches of

circumference and under, M. Duhamel found that the

strength increased a little faster than the number of

equal threads, thus:

Ropes of 9 threads bore 1014 instead of 946 lbs.

12 1564 1262

18 2148 1893

According to the experiments of Mr. Huddart, no

strength is lost in the common way when there are

only three yarns in the strand. When there are three

yarns, the loss is one-sixth, and with a hundred yarns

it is about one-half. His registered cordage, according

to theory, loses nothing, but by actual experiment it

loses one-eighth.

The following rule is given by Dr. Robison for ob-

taining the strength of ropes.

Multiply the circumference of the rope in inches by

itself, and the fifth part of the product will be the number

of tons which the rope will carry.

For example, if the rope is 6 inches in circumfe-

rence, we have 6 times 6= 36, the fifth of which is 7^

tons.

There is no branch of the rope manufacture more
important than that which relates to the tarring of the

cordage. The following experiments were therefore

made by M. Duhamel on the relative strength of tar-

red and white or untarred cordage.

August 8th, 1741.

Untarred Hope. Tarred Rope.

Broke with 4500 pounds. 3400 pounds.
4900 3300
4800 3250

April 25th, 1743.

Broke witli 4600 pounds. 3500 pounds.

5000 3400
5000 3100

September 3rf, 1746.

Broke with 3800 pounds. 3000 pounds.
4000 2700
4200 2800

Difference.

1100
1600
1550

1100
1600
1900

800
1300
1400

The ropes with which the preceding experiments

were made, were three French inches in circumference,

and were made of the best Riga hemp.
M. Duhamel next examined the relative strength of

a parcel of tarred and untarred cordage, which had

been manufactured on the 12th of July, 1746. It had
t«»n laid up in the store-house, and the following re-

sults vere obtained at the dates mentioned.
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patent of March \798, Repertory of Arts, 1st series,

vol. ix. Mr. Chapman's patent of Nov. 1798, Reper-

tory of Arts. Mr. Curr's patent for flat ropes. Reper-

tory of Arts, 1st series, vol. x. p. 3fil. Mr. Mitchell's

patent of 1799, in the Repertory of Arts, 1st series,

vol. xi. p. 302. Mr. Huddart's patent of August,

\799, Repertory of Arts, 1st series vol. xii. Mr. Hud-
dart's patent of July 1800, Repertory of Arts, 1st se-

ries, vol. xiv. Messrs. Mitchell's patent of 1802,

Repertory of Arts, 2d series, vol. viii. p. 241. Mr.
Walker's patent of 1806, Repertory of Arts, 2d series,

No. 70. HudAdvi's Remarks on t/ie Fatetit Registered

Cordage, Lond. 1800. Mr. Chapman's Treatise on

the progressive endeavours to improve the Manufacture
and Duration of Cordage, Lond. 1808.

ROPE Machine. See Hydrodynamics.
ROSA, Monte, a short account of this celebrated

mountain has already been given in our article Alps.

Monte Rosa is the highest mountain in Europe ex-

cepting INIont Blanc. From a mean of various mea-
sures taken with accuracy, the height of Mont Blanc
is 2461.8 toises, while that of Monte Rosa is 2373,

whence it appears that Mont Blanc is only 88 toises

higher than Monte Rosa. Monte Rosa was called by
the ancients Mons Sylvius. The name of Monte Rosa
seems to have been first given to it by Scheuchzer, in

his Itinera Alpina,\n 1702— 1711; and Baron Welden
thinks that it derives its name from the roseate tints

which the first rays of the rising sun throws on its

whitened summits.
The summit of Monte Rosa has not yet been reach-

ed by any traveller. One Maynard pretended that he
had accomplished this on the 13th August, I813," but
his own account shows, that the point which he reach-
ed was very fir from the summit. Professor Parrot
of Dorpat, and M. Zumstein of Gressonay, made two
attempts in 1817, to ascend the highest peak; l)iit

they failed in boih. In 1819, M. Zumstein ascended
one of its southern summits.* He made a second
ascent in August 1820, a third in August 1821, and a
fourth and fifth in July and August 1822.

The following is a Table of the heights of the dif-

ferent peaks of Monle Rosa.
Paris Feet.

Monte Rosa, 1st, or highest peak 14,222
2d pcik 14,154
3d pe;ik 14,',28

4th peak 12,984
5th peak 13,550
6th peak 12,9^4

Baron Welden, an enterprising German traveler,

conceived the design of exploring and describing the
topography, the orometry, the geology, the natural

history, and the botany of this mountain; and he has
executed this design with great ability in his work,
entitled Dcr Monte Rosa. Eine Topographisehe und
Naturhislorische Skizze nehst einem Aniiange der Von
Herrn Zumstein, gemachten Rcisen ziir Ersteigung sei-

ner Gipfel, Vienna, 1824. This work is accompanied
with a topographical chai-'t of Monte Rosa and its en-

virons, on a scale of 3200 toises to a Paris inch, with
a map of the trigonometrical operations among the

Alps, and five lithographic views taken by the camera
lucida from the Lago D'orte, from Turin, from Ver-
celli, from Gemnii, and from Rothorn. Besides giv-

ing an account of the glaciers, torrents, rivers, and
line of perpetual snow on the mountain. Baron Wel-
den has given a very interesting account of the inha-
bitants of the adjacents valleys,—a German population
of 9000 persons who have preserved their language
and customs entire. He has also added, as the title

of the book expresses, an account of M. Zumstein's
ascents. Sec Dr. Brewster's Journal of Science, voL
i. No. i. and vol. ii. p. 152.

ROSA, Salvatou, a celebrated painter, was born at

Naples in 1614. He received liisfirstlessons in painting
from his kinsman, Francisco Francazani: but having
been left in poorcircurnstances by the death of his father

he was obliged to dispose of his sketches at anv price
which they v.ould bring. A historical sketch ofHagar
and Ishmael, executed under these circumstances, fell

into the hands of Lafranc, v.lio generously took him
under his prulcction, and contrived not only to place
him in the school of Spagr.olello, hut to procure him
the instructions of Daniel Falcone, a celebrated battle

painter at Naples. Under these favourable circum-
stances, Salvator pursued his studies with singular

success, and speedily rose to great eminence as an art-

ist. He is said to have spent his early life among a
horde of banditti, and to have thus acquired a know-
ledge of that wiklness both of scenery and character
which marks most of his pictures. The character of

his works, as given by Sir Joshua Reynolds, has

already appeared in our article Painting.

Salvator was also known as a good sa';rical poet,

and, though coarse and rough, his po'^'i'.V 's said to be

marked with the same boldness anf origiiiality which
characterise the productions r>' his pencil. He was
also celebrated for his mus'-'*' composition, specimens

of which will be fount' '» the 4th volume of Dr. Bur-

ney's Gcnercd Hisi'^' y of Music. Salvator Rosa died

at Rome in thr- ;car 1673, in the 59th year of his age,

and he wa'- L)uried in the church of Santa Maria degli

Angcli de P. P. Certorini, where a tomb is erected to

his memory. Salvator is likewise celebrated for nu-

merous etchings, principally historical. One of his

best pictures is that of Saul and the Witch of Endor,
preserved at Versailles.

ROS.\RY. See Horticulture.
ROSCOMMON, in geography, an inland county

of Ireland, in the province of Connaught. It is l)ound-

ed, by the river Shannon for its whole length on the

east, and this fine river separates it from Leitrim,

Longford, Weslmeath, and the King's County ; on the

south-west it is hounded by the Suck, which separates

it for most of its course from Galway ; on the north-

west it is bounded by the counties of Mayo and Sligo.

By Messrs. Edgeworth and Griffith's late minute sur-

vey, it appears that the area measures 368,868 Irish

acres.

Its length from north to south is 47 Irish miles, and
its breadth varies from 12 miles to 3O5.

There are six baronies in this county, and 56 pa-
rishes. The population by the last census is 207,000.
It is very thickly inhabited between Lanesborough and
Strokestown, and north of Lough Key, and in general
in the neighbourhood of the bogs and mountains.

The tillage is rapidly increasing, from the extension

of the royal canal and the improvement of the roads;

• An account of this ascent will be found in Dr. Urewster's Journal of Sdenee, vol. i. p. L,
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and the pastures arc famous for their luxuriance, par-

ticularly between Boyle and Elphin, where there is a

tract of country called the Plains of Boyle; but which

is far from being flat.

The interior of the country is chielly limestone, and

the soil so rich, that it lets at from three to four

guineas an acre. The fields are generally divided by

Stone walls.

To the north, the mountains, if they can be so call-

ed, are near 1000 feel high, and in these veins of coal

are worked with some vigour. Lines of railroad are

already laid out by the assistance of government; and

it is likely thai a company will carry on the collieries

here and in Leitrim to such an extent, as not only to

supply tlie neighi>ourhood with fuel, liut the town of

Sligo oil the coast, which is sixteen miles distance.

The valley of the Arigna is rich with iron ore, which

was worked about thirty years ago; but, from misma-

nagement, the Arigna iron works have fallen into ruin.

But a now company are now (1824) commencing ope-

rations. Roscommon is the shire or county town,

Boyle, Strokestown, Elphin, Castlerea, and French

Park, are towns of some importance.

It is to be regretted, that amongst the number of

beautiful county maps tliat have been made in Ire-

land, so few have been constructed on scientific prin-

ciples. We find diagrams of triangles attached only

to the maps of the county of Dublin by Mr. Duncan;
the county of Mayo by Mr. Bald; the county of Long-
ford, and this county, that part of which, north of the

road from Lanesborough, through Roscommon to

Ballyiieve, was by Mr. William Edgcworth.

ROSCOMMON, Wentworth Dillon, Earl of,

a poet of considerable celebrity in the 17th century,

was the son of James Dillon, Earl of Roscommon, and

was born in Ii-eland. Me received a classical educa-

tion under Dr. Hall, bishop of Norwich, and having
completed his education at Caen in Normandy, he

went to Rome, where he studietl the venerable remains
of antiquity in that capital, and acquired a thorough
knowledge of the Italian language. He was made
Captain of the band of Pensioners soon after the Res-
toration, but he soon resigned that post. He was af-

terwards made Master of the Horse to the Duchess
of York, and married the eldest daughter of the Earl

of Burleigh. Roscommon now di-iiiiiguished himself
by his wiitings. He composed several poems, which
may be found in the body of English Poetry, collected

by Dr. Johnson. His translation of Horace's An of
Poetry, and his Essay on Transluted Verse, have ac-

quired him tlie reputation of a good writer and an
elegant poet. To these qualities he added the more
estimal)le ones of modesty and goodness; and he has
been characterised by Pope as the only moral writer of

the reign of Charles II. In 1683 he was attacked

with the gout; but having taken a violent medicine
from a French empii-ic, the disease was driven into his

bowels, and he died in January 1684. His remains
were intened with great pomp in Westminster Abbey.
ROSE. See Botany and Horticulture.
ROSE Engine. See Turni.ng.

ROSEMARY. See Horticulture.
ROSETTA, or Raschid, a considerable town of

Egypt, situated on the canal of Rosetta, anciently the

Balbitimim, one of the two great channels by which
the Nile delivers its waters into the Mediterranean.
Rosetta was built about the year 870 A. D. I'.vcn so

late as the 1 3lh century, it was a place of little import-
ance, yet when the other canal ceased to become na-
vigable, Rosetta became in the 16th century, the em-
porium of the merchandise of Alexandria and Cairo.
It is now one of the handsomest towns in Egypt, ex-
tending about a league in length, by a quarter of a
mile in breadth, along the western bank of the Nile.
Although the streets are not regular, and are very nar-
row, not more than two yards, according to Sir Robert
Wilson, each successive story of the houses project-

ing over the one below, so as to give a gloomy appear-
ance to the town, yet the town has an agreeable ap-

pearance in comparison with Eastern cities. The
houses are built of a dingy red brick, while all the

mosques, minarets, and chief houses, are plastered and
white-washed. These mosques and minarets arc the

principal public buildings; and as the houses have flat

roofs, they appear to more advantage, overtopping
them with their bold and picturesque architecture.

The environs of the town have been long celebrated;

Groves of date, banana, sycamore, the palm, and
other trees, surround it on all sides, and the orange,

lemon, the pomegranate, and the pear trees, con-

triljute their beauties and perfume to the city. The
garden of Egypt, as it is called, viz. the richest part

of the Delta, is seen on the opposite side of the Nile,

clothed with vegetation.

The chief article of cultivation near Rosetta is rue,

which is one of the principal articles of export.

Among the branches of commerce peculijir to the

town, are spices, cotton dyed red, brought froan the

adjacent districts, dressed flax, linen clothes, silk dies.

There are store houses of natron in Rosetta. The
quay is handsome and well built; population about

9000. East longitude 30° 28' 20". North latitude

31° 25' 0". See the Travels of Savary, Sonini, and
Niebuhr.
ROSLIN, the name of a very small and ugly vil-

lage in the county of Midlothian, celebrated for the

beauty of the scenery in its neighbourhood, and for

the castle and chapel of Roslin. The castle stands on

a bold and lofty rock, rising from the banks of the

North Esk, which here makes a rapid turn, dashing

over its rugged bed round the base of the castle. The
entrance to the castle is by a narrow bridge, over a

deep dell, which is beaulifuU) wooded, and gives a fine

aspect to the masses of ruined wall of which the cas-

tle now consists. A comparatively modern building,

which is sometimes inhabited, is erected in the middle

of the castle, but it possesses a sufficiently ancient

character to harmonize with the adjacent ruins.

The chapel occupies the summit of a hill above the

castle. It was founded in 1446, by William Saint

Clair, Earl of Caiilmcss and Orkney, who " causd

artificers to be brought from other regions and for-

raigne kingdomes, and causd dayly to be abundance

of all kinde of workmen present. **» and to the end

the worke might be more rare, he causd the draughts

to be drawn upon Eastland boords, and made the car-

penters to carve them according to the draught, and

then gave them for patterns to the masons, that they

might thereby cut the like oa itone."* The archi-

• Memoir of the House of Douglas, in the Adrocates Library.
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lecture of this chapel is exceedingly beautiful and
highly ornamented; and, according to Mr. Gandy,
it unites the Egyptian, (irecian, Roman, and Sarace-

nian styles," and exhibits the arch " in all its possi-

ble forms and principles;" there being, according to

Mr. Britton, thirteen varieties. The chapel is 69 feet

long inside, 34 broad, and 40 high. The vaulted and
highly decorated roof is supported by two rows of
clustered columns, eight feet high, having the capi-

tals encircled with foliage and various figures repre-

senting scenes of Scripture history. The building
is supported on the outside by twenty-one buttresses.

Immediately above Roslin Castle, on the river side,

is an extensive bleachfield; and a little above this the

powder mills of Eskhill.

The uncommon beauty of the scenery on the North
Esk, from Roslin Castle to Hawthornden and Lass-

wade, makes it a place of great resort in summer, the

distance of Roslin from Edinburgh being only seven

miles. See our article Civil Architecture, and Mid-
LoTHi AN. See also the Statistical account of Scotland.

The Beauties of Scotland; and Britton's Architectural

jlntiquilies of Great Britain, Vol. III.

ROSS, the name of a burgh and market town of

England in Herefordshire, is delightfully situated on a

rock on the east bank of the river Wye. The streets,

which are extremely narrow, are chiefly upon a de-

clivity, and the houses have the appearance of being

huddled upon each other. The church, which is hand-
some, has a lofty spire at its west end; and it contains

the remains of the benevolent man of Ross, Mr. John
Kyrle, who served the office of sheriff of the county in

1683, gnd.was celebrated for his beneficence and cha-

rities,- though his income did not exceed £500 a year.

The market house, built of stone, is in a very decayed
state, though no older than the time of Charles II.

There are here two charity schools and an alms-
house, to both of which Mr. Kyrle contributed libe-

rally. Five iron works of considerable extent have
been established near the town, but it is principally

celebrated for the sale of cyder and wool; and has
become a place of great resort to the admirers of the
picturesque, who visit the beauties of the Wye, boats
being kept there for the purpose. Number of houses
521, population 2347. See ihs Bemities of England
and JFaleSyVo]. VI.; and King's Munimenta Antinua.
Vol. III.

ROSS, New, See Wexford.
ROSS-SHIRE, one of the northern counties of Scot-

land, extends across the island. On the east coast it

terminates in a point; but extends along the western
side about sixty miles directly north and south. This
county is deeply indented by arms of the sea; and,

on the west coast, these are surrounded by high moun-
tains. The aspect of the whole, except a, small por-
tion on the east side, is mountainous; there being
numerous glens and straths, but scarcely any thing
that can be called a valley. The most northern point

of this county on the mainland is in latitude 58° 30',

and the most southern in 57° and somewlrat more.
The numbers are not given as accurate, nor have the

extremes of longitude been correctly ascertained,

though they are nearly 3° 30' and 5° 30'. The great

triangles of the ordnance having been completed, it

would be useful to publish them on a moderate scale;

and it is not probable that we shall know more than

we now do of the geography of our country until the
ordnance maps are completed.

The number of square geographical miles contained
in Ross-shire is nearly 24275, of which the interspers-

ed parts of Cromarty-shire form 240. The old county
of Cromarty contains only I85. The island of Lewis
belongs to Ross-shire, and contains 431 square miles.
The number of English acres in the main land is

about 2,071,466; in the Lewis 359,093. Of the first

number, 220,586 belong to Cromartyshire, and 5973
to Ferrintosh, which is part of the county of Nairn.
The county of Cromartj', so much interspersed in

Ross, is now included in the latter for all purposes of
police. Both counties are under the jurisdiction of
one sheriff, but each has a lord lieutenant. The vul-

gar divisions of Ross are, 1st, East Ross, the country
of the Rosses; 2d, Fearndonald, the country of the
Munroes; 3d, West Ross and the Highlands, the coun-
try of the Mackenzies. The Black Isle, that penin-
sula which includes the old county of Cromarty and
Ferrintosh is another division, which is part of the
Mackenzie country.

The two counties contain 37 parishes.

The mountains in this county are for the most part
in groups, and some are detached. Many of them
reach a considerable elevation, but their heights are

not exactly known. There are several mountains on
the west coast, which appear to equal it in height, but
Ben Wyves, or Nish, (the Mountain of Mist) is es-

teemed the highest. It is the most remarkable on the

east coast, and is about 3600 feet high. Its shape is

round-backed, and it is placed between two lower
mountains, and, viewed from the south, they have the
appearance of supporters or wings. It is very preci-

pitous on all sides but the south; but it is inferior in

picturesque beauty to the mountains on the west, the

outlines of which are finely varied. Almost the whole
west coast abounds in magnificent scenery. That of

Loch Carron, Lochalsh, and Loch Duich, is not sur-

passed, and scarcely equalled by any scenery in Scot-

land. There are some mountain scenery in the inte-

rior very picturesque, and we have seldom seen a finer

outline than that which is seen from Coul, the seat of

Sir G. S. Mackenzie, Bart, where the low country

ends and the highlands begin.

The principal rivers on the east side of the country

arc the Conon, which flows into the Cromarty Firth,

and the Oikcl and the Carron flowing into the Dor-
noch Firth. The largest river on the west coast is the

Ewe, which has a short course from Loch INIaree.

The Conon, and its principal branch the Ranay or

Black Water, form some falls of considerable height

and beauty. The stream called Altgrad, which flows

into the Cromarty firth near Balcomy, has worn down
a conglomerate rock to a great depth, for an extent

of nearly two miles. The cleft is very narrow, and
so deep that the water can be seen only at a few
places. Some of the western rivers flow through

deep crevices.

The largest lake in Ross-shire is Loch Maree,
extending 12 miles in length. It is of unequal

breadth, and when broadest is crowded with islands.

Loch Tannish is the next in size, placed in the centre

of the county, and in the midst of bleak scenery.

There are numerous lakes of moderate dimensions,

and some of them very prettily situated amidst rock

and wood.
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The natural forests which were once extensive, Uave

Oisappcared almost entirely, excepting the birch and

some oaks in diflcrent parts of the county. The birch

is fast disappearing, on account of the demand for

herring barrel staves. 15ut when the birch is cut close

to the ground in the months of May and June,^ it

throws out fine shoots and grows as coppice. The
remains of fir woods are extensive, and we have yet

remaining the trunks of oaks of immense size. The
rivers and some lakes contain the remains of very large

trees. Plantations are very extensive, and additions

are made to them every year.

The climate is very unsteady, so that the horticul-

turist meets with frequent disappointments. The west

coast is subject to much rain. In general, garden

produce is about a fortnight later than it is near Edin-

burgh; but harvest not so much. It has been doubt-

ed by many that the climate has become worse than it

was; but that such is the case is quite true. Of late

years the winters have been open, and the summers
late and colder than before, as has been proved by the

degree of ripeness acquired by certain fruits, as well

as by the thermometer. The indications of this instru-

ment, however, cannot be so well relied on, if the mean
temperature only be attended to; for in the northern

parts of Scotland, even in seasons that are bad, there

may be some weeks of very hot weather, while the

rest of the year is cold and dark. It is the want of

sunshine that renders a climate inferior in regard to

agriculture; and sudden transitions from heat to cold

render ours unfavourable, while the mean temperature
may appear nearly steady; and thus has arisen a

deception that has caused the deterioration of the

climate during the last thirty years to be disputed.

Besides what has already been stated, the winters have
become very mild and open; and this has its influence

on account of mean temperature. The fact is, that

summer heat has been less, both in amount and dura-
tion, since the year ISOO, although some few seasons

have been favourable; and this holds true for the

climate of Great Britain.

The portion of this large county capable of cultiva-

tion is very small. The arable lands extend along the

eastern coast, and are found in patches of small extent
here and there on the western. The whole mountain-
ous interior is heath, moss, and rock; but the whole
of it affords excellent pasturage for sheep and black
cattle. A great proportion of the low land of Eastern
Ross, and a small proportion of the land near Ding-
wall is loamy clay—which is not so heavy as the coarse
lands in the south, but equally productive. The rest

is light soil of various quality. The whole is in the
finest state of cultivation.

The mineralogy of this county is little known,
though it presents geological features of high inter-

est. Many of the straths present the diluvium in

terraces; and similar terraces are to be found along
the sea coast, affording ample scope for exercise in

those speculations which have become so interesting

since the publication of Professor Buckland's work.
A remarkable variety of gneiss occurs in the county,
enormous blocks of which are found, along with other
varieties, scattered over the secondary country; and
it is so remarkable in its appearance and structure as

to admit of its being traced to the rock from whence
it was broken. This has been done, and the distance
tx) which blocks containing a thousand cubic feet and

upwards have been carried, lias been ascertained to be

in a straight line no less than forty miles. We trust

that the investigation of the diluvium in this quarter

will lead to importat\t conclusions, such as will set-

tle many of the points now in dispute among phi-

losophers.

The strata in which the bituminous coal of Suther-

landshire is found, stretch south and west, and are

seen at low water to the north of the entrance of Cro-
marty firth, and towards Rosemarkie. Only one bed
of the coal has been seen, about four inches thick.

On each side of the entrance of Cromarty firth, a mass
of primitive rocks of small extent rises in a singular

manner, the gneiss being mixed with veins of granite

and quartz, so as almost to render it uncertain which
has been the invading rock. Along the coast towards

Fortrose, veins of beautiful white compact felspar are

seen, so much resembling marble as to deceive till

they are touched by the hammer. The separation of

the secondary from the primitive country, is in a line

extending from near the hill of Struy to the Dornoch
firth, nearly south-west. Bituminous limestone occurs

in the sandstone near Geanies, and at Croinarty. The
bed near the latter place is seen most distinctly on the

north side of the firth eastward from the Torryhouse;

and is remarkable, on account of its consisting of

layers of two or three inches thick, bent at sharp

angles, as if a force had been applied longitudinally.

The sandstone occurs red and yellow; but it seems to

belong to one formation. Near Geanies there appears

a very remarkable fracture of the strata, those on the

coast having been elevated about two hundred feet

from those appearing in the sea. Some very inter-

esting facts appear at this place, but we have not room
to describe them here. On looking at the map of

Scotland, the eye is at once struck with the remarka-
ble line stretching from Tarbet Ness towards Fort

William, in the direction of the Great Canal. It will

be interesting to attempt tracing the jjioduction of

this singular feature, and the formation of the lakes

to one cause.

Before we reach the primitive rock on this side of

the county, we meet with detached hills on which we
notice an immense bed of conglomerate, containing

sometimes very large blocks. The whole mass is of

primitive origin, a fact that will afford ample scope for

discussion when the formation of this rock is con-

templated. It is the newest rock of this county, and

is seen, after interruptions of various extent, in almost

every corner of Scotland. It is seen at considerable

elevations, and as it rises towards the north-west, it

will probably be found at a great height in the interi-

or. Indeed, the writer of this article recollects hav-

ing seen it at an elevation of nearly two thousand

feet, though he had not an opportunity of examining

the rock; and it is not improbable that it may be found

capping the high mountains of red sandstone on the

west coast. There is not a rock within the whole

range of geology that is so interesting as this; and

much time will not elapse before it will become the

means of proving beyond dispute, that although the

earth was in a state of chaos previous to the creation

of man, it has more than once been unde-- the reform-

ing hand of Almighty power, produfing ordpr out of

confusion—beauty out of deformity, and giving to

old materials the form and properties of that which

is new.
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On proceeding westward, we find the secondary

rocks resting on gneiss but not conformable to it; a

fact wtiich proves that the elevated angle of the se-

condary rocks, has not been caused either by the ele-

vation of the gneiss, or by its position. This has

been fully proved indeed by the appearance of a block

of gneiss, in the conglomerate rock, traversed by a

granite vein. This -vvas observed by Mr. Lyall near
Coul, last year, in company with Sir George Mac-
kenzie and Professor Buckland,and he remarked that

this was a most distinct proof that the gneiss had
been invaded by the granite, and brought to its present

position before the formation of the rock in which
this block was observed. This observation of Mr.
Lyall will lead to new views of the formation and ele-

vation of the secondary rocks, but into which we can-

not enter, without swelling our article to an unreason-

able bulk.

The junction of the primitive and secondary rocks

on the western side of the county has not been observ-

ed. Greenstone occurs there in beds among tlie se-

condary rocks, as near Applecross, and in veins cutting

the primitive rocks, as in Kinlail. There are many
curious facts in this quarter that seem likely to change
the present order in which rocks are arranged. From
the position in which mica slate has been found, it

would appear to be under the gneiss. It is probable
that the distinction between these two rocks may not

long continue.

Limestone occurs abundantly on the west coast; and
it is said that roofing slate has been observed, but the

locality is not known to us.

No large mass of granite has hitherto been observ-

ed; but the primitive country is much intersected by
veins of granite of many varieties. Bitumen has

been found in gneiss in several places, and many years

ago a considerable quantity was found near Carlhland,
and used as fuel. The writer of this article found a

small quantity above Brea on the north side of Slrath-

peffer, and about three miles from the above locality,

nearly twenty-five years ago. This is mentioned be-

cause it has been recently announced as a new disco-

very.

Copper pyrites was found in a considerable mass
near Kishorn on the %ypst side, and worked for a con-
siderable time. The accumulation of water in the pit

prevents it now from being explored. A vein of heavy
spar appealing on the north shore of Loch Maree,
tempted some persons to mine into the rock, but after

having followed it a little way, it was abandoned.
Many of the proprietors of Ross-shire inhabit man-

sion-houses of considerable elegance; but there is

little, if any thing, to praise in their architecture.
Some of the seats are well placed, and the grounds
about them ornamented by plantations and shrubbe-
ries. Around many of them are found noble trees of
every variety. At Castlelaud there is a sweet chesnut
tree of great size, the diameter of the trunk, five feet

frorq the ground, being six feet, and where the branch-
es separate, the thickness is much greater. At the
side of Uie great road leading to the west eoast near
Kinloch L'jichart, are the remains of very large oak
trees, and ont trunk in particular, lying on its side,
has belonged to a tj-ee much exceeding the great ches-
nut in dirrveniions. The houses of the principal
farmers are nt.at and commodious. Of late years a
very great improvemeut has been visible in the cot-

tages of the peasantry; but much yet remains to be
done. The clergy are particularly well accommo-
dated.

The improvement of the roads in this county has
advanced \\ith rapid strides, since goveiiimcnt saw
the inijjortance of easy communications being aflbrded
to the Highlands, and obtained liberal assistance from
Parliament. The proprietors defrayed one half of the
expense. The bridges are neat and well built. That
across the Canon river consists of five arches, but, in
the opinion of many, the top of the parapet, forming
a segment of a circle, does not please the eye. The
iron bridge at Bonar, across the Dornoch firth, where
it is so narrow as to resemble a small river, has little

merit in respect to appearance, though it is most sub-
stantial and most useful.

There are three royal burghs in this county, Ding-
wall, Tain, and Fortroie; and it were perhaps better
for their prosperity had they not the privilege of
voting for a representative in Parliament. There
are no manufactories in any of them; and their chief

support is the litigious spirit of the people, giving
employment to a host of practitioners before the
Sheriff' Courts. The police is e.\tremc!y bad, if in any
respect effective, both as it regards the towns and the

county; and the increase of crime is not much lieard

of, because little effort is made to check it.

Cromarty is a thriving town. It once was a royal

burgh, but the inhabitants petitioned for being de-

prived of their privileges. It possesses a good har-

bour, and the roadstead is noted as the safest in all

Britain. A considerable manufacture of hemp into

canvass for bagging, &c. has been long established,

and employs a great number of hands. Curing pork
is carried on to a large extent. A canal was cut some
years ago from the mouth of the river Conan to Ding-
wall, ill order to facilitate the exportation of grain,

and the importation of coals, lime, and goods. The
principles on which it was constructed, though very

able engineers were employed, were however errone-

ous, and the consecjuence has been that it became fill-

ed with mud. It has been once cleaned at a great ex-

pense, but, what appears most extraordinary, no steps

were taken to prevent a recurrence of the evil, and it

is again nearly useless.

There are numerous villages in Ross and Cromarty
shire; but almost every proprietor who has feued land

for building has i-epcnted. When there is no regular

employment for it, it is baneful to accumulate popula-

tion into villages. Idleness, vice, distress, and crime,

give too frequent evidence that, when there is no fixed

employment, population should not be too rashly en-

couraged. No improvement can be forced; bst must
depend on an extensive combination of circumstances,

which it requires talent and meditation to discover.

At this moment a great revolution is taking place,

owinij to the liberal view which the government has

taken of the distillery. The effects of this revolution

will be the emigration of the remaining Highlanders
who have hitherto subsisted solely on the profits of

illicit distillation, scanty as they were: or they will

seek subsistence from honest labour wherever they can

find employment at home; or attend more closely to

the produce of such land as they may possess on lease.

It is probable that all these effects may take place, and

that point of civilization and improvement to which we
have been tending since the rebellion in 1745, will ere
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• long be fully aitaiiiccl. In many villages wc sec shops

opeiiod for ilic aixommodation of the iiihabitanls; and

butchers and haUeis are estal)lishiiig themselves. The
consun;[)tioii of meat and whealen bread is very rapid-

ly incieasing, and the assimilation of the north of

Scotland to the land of the Sassenach is almost com-

plete. New wants are arisinij—the dress of the Gael

has disappeared—the languai^e is wearinfj away, and

in half a century will be as rare as the dress is now.

Almost every part of the counties of Ross and Cro-

marty, capable of carrying crops, is in the highest

stale of cultivation. There has been during the last

thirty years, a wonderful spirit of emulation in all

matters connected with agricultural impi-ovement

both among jjroprietors and tenants. Several able

cultivators from llie finest districts of the south of

Scotland have settled amongst the natives, most of

whom, having seen the result of the management
adopted by the strangers, have, though slowly, adopt-

ed their practices. There are still some of the native

cultivators who persist in following their old practices;

and. wherever fences are seen in disorder, patches of

waste land in the middle of fields, and the crops inter-

mixed like Mosaic on a great scale, a stranger maybe
assured that the tenant is a native. While incalculaljle

good has unquestionably arisen out of the stimulus
given to improvement, much temporary mischief has

also resulted from it. Many who |)erceived the pros-

perity of those who set about impi'oving the soil with
knowledtce, judgment, prudence, and with that essen-

tial foundation, an adequate capital, conceived that

they would become lich without them. Farms, chiefly

grazings, were taken, and money oiuained by negotiat-

ing accommodation bills. When the recent depression
in the prices of all kinds of produce took place, the
consequences were far more severe and alarming than
elsewhere, and the north of Scotland will be longer of
recovering from them. But it may be reasonably ex-

pected that, in this case, experience will teach wisdom,
atid that it is the part of a fool to spend a fortune be-

fore it is made. Unfortunately, however, habits are

not easily got rid of, and more especially those engen-

dered by ambition to imitate siiperioi's, and to have
the wives and daughters of farmers without fortune

equally well dressed and accomplished as those of

the landlords.

On the great majority of arable farms we now see a
degree of neatness in the style of dressing the land and
inclosing it, superior to most districts of England and
Scotland, and inferior to none. The crops are uni-

formly clean, and for the most part rich, and the
quality of wheat such as frequently to have topped the
London markets.

A spirit of improvement in horticulture has like-

wise arisen, and we find many excellent gardens at-

tached to the mansions of the proprietors; and though
those attached to farm houses be small, they yield
abundantly both the ulile et iliilre. Some proprietors
are noted for their love of horticulr'ural pursuits, and
for introducing new fruits, as well as ornamental
plants heretofore unknown in the north. The climate
is not very favourable for the finer departments of
garden culture, and, as already observed, it has be-
come worse since the beginning of the century. When
the blossoms look full and healthy, there comes a

withering fr'ost. or rain prevents fecundation. Insects,
Vol. XVI. Part II.

of late years, have become numerous and defy all

efforts to destroy them till nature herself finds the
remedy. The cottagers are now observed everywhere
to form little gardens whenever they have a patch of
ground adapted for it. Formerly great quantities of
onions and cabbage plants used to be sold from the
gardens of the proprietors, and now scarcely any are
sold, on account of their being raised by the people
themselves. The robbery of gardens is not now un-
common; and of late there seems to have been a regu-
lar system established for stealing bee-hives from cot-
tage gardens, which, in some parts of Koss-shire, are
a source of great profit to the cottagers. The people
who suffer are averse to give information to the magis^
trates; and an instance recently occurred, in which the
sherift'-substitute was thesufferci-, by two sheep having
been killed and flayed at his own door, when no steps were
taken to trace the offenders. We have recorded these
matters in order that, at some future time, the present
state of the country may be compared with what it

may be hereafter.

The salmon fishery is carried on to a considerable
extent in the rivers and estuaries; but, owing to over
fishing, and partly to the openness of the winters, it

has greatly fallen off.

The herring fishery has of late been prosecuted with
great success on the east coast, at Portmahomack and
Cromarty; and a red-herring house has been erected
on the point of Fortrose. Formerly Loch Broom, on
the west coast, was esteemed one of the very best
stations; and the British Fishery Society erected there
the town of Ullapool, where a custom house was esta-
blished. But in proportion as the fishery extended oa
the east coast, along the shores of Caithness and Suth-
erland, it fell off on the whole of the west coast, and
for the last twenty years there has not been a prosper-
ous fishing carried on. With respect to the cause of
the herrings disappearing on the west coast, there have
been many speculations. It may partly have been
owing to over fishing, and partly to some natural cause,
not to be discovered, operating to the diminution of
the number of the fish. Be the cause what it may, the
loss to the county has been great, and a population
formerly comparatively wealthy, has now sunk into
poverty, and the value of land on the coast has dimin-
ished. There is an excellent coal bank on the coast of
Gairloch, which might perhaps be turned to better ac-
count than it has hitherto been.

The Island of Lewis is in a state that renders it ex-
ceedingly difficult to improve it. The population is too
great, and consequently very poor. The greatest propor-
tion of the island is incapable of cultivation, and the most
important improvement probably is drainage, in order
to inci-ease the quantity of herbage. The present pro-
prietor has begun a system which, if persevered in, will

probably succeed in ameliorating the condition of the
island; but it will require time, and patience, and out-
lay. The town of Sisornoway is thriving, and is the
resort of much shipping. The only communication
with the mainland hitherto has been by means of a
sailing packet; but new measures are taking to secure
the benefit of steam navigation. This will be expen-
sive, on account of the distance from fuel; but it is

presumed that it will only be resorted to during the
favourable weather of summer. The sea runs tremen-
douslv high in the minch when storms blow; but now

3 P
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that vessels are constructed to sail as well as to go by
paddles, there may be little risk to steam-boats. The
valued rent of the county, including the interspersed

parts of Cromarty, is £85,709, I5s. 3d. Scotch; and
the real rental is supposed now to exceed £80,000,
sterling. Many estates are subject to the payment of
feu-duties to the crown, which formerly belonged to

the earldom of Ross. The total amount is of barley
839 bolls, oats 158, oatmeal 761, which may be esti-

mated as worth somewhat above £2000. £1790,
Scotch, is likewise payable. A considerable sum is

also paid to the crown for lands that formerly belong-
ed to the bishopric.

The population of Ross and Cromarty in 1821 was
70,200, being an increase of 7300 since the former cen-
sus of 1811.

ROSTOCK is a large town in the north of Germa-
ny, in the grand duchy of Mecklenburg Schwerin. It

is situated about 8 miles from the mouth of the river

Warnow, which flows into the Baltic at Warnemunde,
where vessels that draw more than eight feet of water
are obliged to unload. The town of Rostock, which
is surrounded with old fortifications, and built in the
old fashioned style, is divided into the old, the middle,
and the new towns, and has three suburbs. It contains
three churches, one university, and a grand ducal
mansion. The students of the university, which was
founded in 1419, amount to about 170, and the profes-

sors to 20. The other public buildings and establish-

ments are a seminary for educating schoolmasters and
clergymen, a Lutheran convent, a poor-house, a pub-
lic library, a botanical garden, and a museum. The
chief manufactures of the place are those of ships an-

chors, linen, canvass, soap, and vinegar. There are
also here distilleries, breweries, and sugar refineries.

Rostock carries on a trade with England, Holland,
and the Baltic seas. The value of its exports, princi-

pally gin, is from £150,000 to £200,000. The imports
are coffee, tobacco, sugar, rum, and great quantities

of bay salt. The number of ships which annually ar-

rive here is about 600. Grain is exported to the amount
of 130,000 quarters annually. Population about 13,000.

East Lon. 12° 12', North Lat. 54° 10'.

ROTATION. See Mechanics.
ROTATION OF Crops. See Agriculture.
ROTHBURY, a small parish and market-town of

England in Northumberland. It is situated in a ro-

mantic glen on the river Cocquet, and consists princi-

pally of one street of ancient, if not v.ell built houses,
erected on the road from Alnwick to Wooler. The
church is an ancient structure, in the form of a cross,

and contains a font of curious workmanship, and seve-

ral respectable monuments. There is here a bridge
of three arches over the Cocquet. The rector's man-
sion was formerly Whitton house, which was one of
aline of houses extending from Hepple to Warkworth.
Rothbury forest, which now contains very little wood,
is about seven miles long, and five broad. There is

here a charity school for 120 children. Poptilation of
the town in 1821, 891 inhabitants, and 146 houses.

—

See the Beauties of England, Vol. VII. p. 908.

ROTHERHAM, the name of a market-town and
parish of England, in the West Riding of Yorkshire.
It is situated in a valley on the river Don, at its junc-

tion with the Rother, the former being crossed by an
elegant stone bridge. The streets of the town arc on
the roads to Barnsley, Doncaster, Bawtry, Mansfield,

and Sheffield, and are rather irregular and uneven.
The houses, though well built of stone, have a dull and
dingy aspect. The public buildings, are the town hall,

the parish church, which is a handsome and spacious
edifice, a meeting-house for Independents, and another
for Methodists. To the parish church is attached a
school for 30 children. There is here an academical
institution for dissenting clergymen, called "The Ro-
therham Independent Academy." It was opened in
1795. The building for it, erected by the late Samuel
Walker, Esq. accommodates 16 students. The libra-

ry contains 1200 volumes. On the other side of the
bridge is the village of Mossborough, containing the
extensive iron-works of Messrs. Walker, which were
commenced in 1746. The cast iron bridges of Sunder-
land, Yarm, and Staines were founded here. Cannons
and cast iron goods of all kinds, along with articles in

wrought iron, tin plate, and steel goods are also made
here in great quantities. A very large porter and ale

brewery has lately been established in the town.
This town possesses great facilities in water carriage

by the Don, which is navigable to Sheffield, by the
Stainforth and Keadley canal, and by the Dearn, Dove,
and Barnsley canals. Coal and iron are obtained from
mines in the neighbourhood. At the village of Wick-
ersly, in the neighbourhood, grindstones are manu-
factured, of which about 5000 are said to be sent an-

nually to Sheffield. Population of the town in 1821,

3548; number of houses 417. West Long. 1° 22',

North Lat. 53° 25'. Wentworth House, the princely

residence of the Earl of Fitzwilliam, is in the neigh-
bourhood of Rotherham. See the Beauties ofEngland
and fVales, Vol. XVI. p. 828.

ROTHERHITHE, a village of England, in the

county of Surrey, and now connected by buildings

with the burgh of Southwark along with which it has
been considered as part of London. Sec Loxoox.
ROTHESAY, a royal burgh of Scotland, is situa-

ted on a bay of the same name, on the north-east side

of the Island of Bute, and is the chief town of the
county of Bute. It is governed by a provost, two
bailies, a dean of guild, a treasurer, and twelve ordi-

nary councillors, and unites with Ayr, Irvine, Inve-

rary and Campbelhown, in sending a member to the
British parliament. Besides the burgh courts, the

sheriff and justice-of-peace courts, and county meet-
ings are held here.

Rothesay castle, now a noble ruin, was probably

one of those erected by Magnus Barefoot, king of

Norway, in 1098, to secure his conquest of the wes-

tern islands of Scotland. A village gradually arose

around the walls, and under the protection of the

castle. Bute being one of the ancient possessions of

the House of Stuart, the castle of Rothesay continued

to be an occasional place of their residence after they

came to the throne, and on the 12th January 1401,

King Robert III. erected the village into a royal burgh,
and endowed it with a considerable landed territo-

ry. Its privileges were confirmed and extended by
King James VI. by charter dated 19th February 1585.

Rothesay was one of the principal seats of the Ca-

tholic bishops of the Isles, and after the Reformation
it became the chief seat of the Protestant bishops of

that diocese.

The town of Rothesay necessarily shared the fate

of its castle, in the various wars in which Scotland

was engaged, and has been repeatedly taken and plun-
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dered by the Norwegians, by the lords of the Isles, by

the English, and by the different parties during the

civil wars. Notwithstanding of which, the town seems

to have attained some degree of prosperity, as it en-

joyed the advantage of being a mart, at which the

Highlanders and western islanders met with the Low-
landers to exchange their various commodities; and

hence arose the opinion, still prevalent, that Bute is a

kind of neutral ground, neither belonging properly

to the Highlands nor l^owlands. About the time that

Campbclltowii was erected into a royal Inirgh (1700,)

the family of Argyle offered great inducements for

people to settle at that place, and many of the traders

of Rothesay availed themselves of those tempting of-

fers. Having thus lost not only a great part of her

traders, but her trade also, the town fell greatly into

decay, insomuch, that by the year 1760, nearly one
half of the houses had been allowed to fall into ruin,

and the population was greatly reduced. It continu-

ed in this languishing state ti|l 1765, when a cus-

^tom-house was estalilished here, for the accommoda-
*'tion of the Irish colonial trade, (all colonial produce
requiring at that time to be landed in Britain before

it could be imported into Ireland.) The inhabitants

of Rothesay then engaged in the herring fishery, in

•which they were very successful; the town arose
from its ruins, and the harbour was enlarged. An
English company having, about the year 1778, esta-

blished a cotton manufactory here, the first in Scot-

land, (which was soon afterwards transferred into

Scotch hands,) contributed much to the prosperity of

the place, by affording employment for the poor, and
bringing many people to settle in the town. These
mills have been recently enlarged, and greatly improv-
ed by Mr. Thorn, particularly by his various inven-

tions, whereby he has superseded tiie steam-engines
formerly employed there, by water-power; and that

by means at once so simple, economical, and effect-

ual, as to bid fair to render their application univer-

sal.* Besides those branches of industry, and the

trades necessarily connected with them, there are two
tan-works and a distillery; and a steam loom factory

has been lately established. The harbours being found
insufficient for the accommodation of the increased
number and size of the vessels belonging to the place,

they were lately rebuilt and improved at an expense
of above £5000 sterling.

For many years past, Rothesay has been resorted to
by such sea-bathers as were fond of retirement; but
the general adoption of steam navigation, in 1814 and
1815, having rendered the access to this place so
easy, it soon became a fashionable watering place;
the demand for houses has increased so much, that new
streets have been laid off on each side of the bay, and
additional houses are continually erecting.
According to the statistical account, by the mini-

ster, the population of the town was in 1766, 1 158; in

1771, 1411; in 1781, 1701; and in 1790,2607. When
the government census was taken in 1801, the popu-
lation of the town was 4000; but in 1811 it had, from
Yarious causes, declined to 3544; in 1821, it was 4107,
and it has since considerably increased, and is now
estimated at above 5000.

f

ROTTERDAM, a city and sea-port town of Hol-
land, situated on the north bank of the Maese, about
20 miles from its mouth. The town is traversed in a
north-west direction by the Rotter, a small river which
here falls into the Maese. Rotterdam is built in the
shape of a triangle, the longest side of which stretches
for about a mile and a half along the banks of the
Maese, which has here the appearance of an arm of
the sea. The city is encircled with a moat, and has
six gates, two of which enter from the water. The
streets are long, and generally narrow, ^nd the foot
pavement consists of aline of bricks. The principal
streets are the Boomtjies, which contains the finest

buildings in the city; and the Haringvliet. The houses,
which are more convenient than elegant, are four, five,

and six stories high, and in some places the upper
stories project over the lower ones. The windows
are unusually large, and the ground floor is generally
occupied only by an arched gateway to the back ware-
houses.

The principal public buildings are the town house,
the exchange, completed in 1736, the East aud West
India houses, the arsenal, the church of St. Lawrence,
and other churches, including an Episcopalian chapel,
and a Scotch Presbyterian church. The top of the
church of St. Lawrence commands a view of the
Hague, Leyden and Dort. There is also here an aca-
demy, a theatre, and the college of the Lords of the
Admiralty. Among the monuments in Rotterdam are
the tombs of Admirals Dewit and Von Braakel, and
a bronze statue of Erasmus, who was born in that
city. Among the literary collections and institutions

are a cabinet of natural history and of antiquities, a
public library, and an academy of sciences, instituted

in 1771.

Rotterdam has long been celebrated as a commer-
cial city, and it possesses great advantages in that
capacity. Vessels of great burden are able, by means
of broad and deep canals which intersect the city, to

unload their cargo at the very door of the merchant's
warehouse, entering two great inlets from the Maese,
the one stretching to the east, and the other to the
west, till they meet. The Maese being free from ice,

and a single tide being sufficient to carry vessels from
the harbour to the German Ocean, this port has been
more frequented by British traders than that of Am-
sterdam, the passage to which is more tedious and
difficult.

Rotterdam flourished most in the 17th and 18th
centuries; but after the invasion of the French and
the war with England, its commerce was nearly de-

stroyed.

The following table will show its progressive state:

Years. Vesseb that en-
tered the port.

1809-^

1810 ,

1811 1"'"'°"'

1812 r°"^-

Years. Vessels that en-

tered the port.

1802 - - - 1786
1803 ... 850
1804 - - - 693

1805 ... 679
1806 - -
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The 1731 vessels that arrived here in 1817 came
from the following ports:

Riga - - - 272 Uantzic ... 31
Leyden - - 253 Hull .... 28
Harwich - - 110 Kiel .... 22
Petersburg - 90 Aicliangel ... 20
Libau ... 73 Lisbon .... 1(5

Newcastle . 62 Bourdcaux - - - 15
Bergen . . 45 Hamburg ... 10

The number of vessels that sailed in 1817 was 1771.
The imports from England are hardware, cotton,

woollen goods, &c, and are greater than those from
any other country. Population about 56,000. East long.
4° 29' 11" North Lat. 51° 55' 22". See Rordanz's
European Commerce, p. 417^422.
ROTULA, Astronomical, the name of a machine

invented by James Ferguson for calculating eclipses,

and various other astronomical phenomena. It con-
sists of a great number of moveable circles of difier-

ent sizes, having their divisions engraven pn paper.
See the life of Fekgusox.

ROUEN, a city of France, and the capital of the

department of the Lower Seine, formerly of Norman-
dy, is pleasantly situated in a fertile and agreeable
country on the right bank of the Seine. The town,
which is of an irregular oval form, is two miles long
and one broad. The streets, though straight, are nar-

row; and from the height of the houses, and the pro-
jection of the upper stoi'ies of many of them, which
are built of wood in the ancient style, the rays of the

sun scarcely reaches the street. The quays on the

Seine are extensive, and contain many good houses.

The squares of the town are small and poor. In the

space called the Murehc mix Vcaiix, is the statue

of the celebrated Maid of Orleans, whom the English
burnt as a witch in 1430. One of the principal pub-
lic buildings is the cathedral, which was founded by
William the Conqueror, and is considered one of the

finest specimens of Gothic in France. It has a very
handsome front, with two lofty steeples, and it had a
bell thirteen feet high, and eleven feet in diameter,
which probably slill exists. The church of St. Mac-
lou is much admired, and also that of St. Ouen. which
is a fine Gothic structure near the centre of the city.

The town-house is handsome, and the barracks are
capable of holding a number of troops; and the great
hospital is a fine building. The other public build-

ings are the parliament house, the old castle, the pri-

son, the exchange, and several churches and convents,
now used for secular purposes.

The bridge of boats over the Seine, which rests on
nineteen large barges, rising and falling with the tide,

was to be replaced by a handsome bridge of stone,

which must now be nearly finished. Rouen has long
been one of the principal manufacturing cities in

France. Coarse cottons are made here to a great ex-

tent, and finer ones have been making great progress.
Woollen and linen goods are also manufactured, toge-
ther with wax cloth, paper, hats, pottery, iron goods.
The dyeing of woollen and cotton has been long car-

ried on here to a great extent; and there are several
sugar refineries. It has been estimated that 50,000 of
its population are employed in manufactures; and that

the annual value of its industry is about £^2,0000,000
sterling.

The commerce of Rouen is not great. By the river,

which is here from 500 to 800 feet wide, it is seventy

miles from the sea. Ships of ISO to 200 tons burden
can go up to the town by the aid of the tide, larger
ones being lightened further down the river. The in-
tercourse between Rouen and Paris is likely to be
much increased by the use of steam-boats.

Among the literary institutions of Rouen are the
Academy of Belles Letti-es, instituted in 1744; a so-
ciety of agriculture and the arts, founded in 1791;
classes for medicine and surgery; a central school; a
school of navigation and drawing; a botanical gar-
den; a museum of natural history; and a collection
of paintings.

The environs of the town are very agreeable. The
beautiful promenade of theCours on the banks of the
river, the esplanade, and the hill of St. Catherines,
present to the eye of the stranger many agreeable ob-
jects. Population 87,000. East Long. 1° 5' 59",
North Lat. 49° 20' 27".

ROVEREDO, or Rovereith, a town in the Tyiol,
situated on the left bank of the Adige^ on the road
from Trent to Verona. The tewn is neat and well|J
built, though not remarkable for any public edifices or
large mansions. Many of the houses are built of
marble, which is found in the vicinity. The silk man-
ufacture was carried on here to a great extent, a!)out

the middle of the eighteenth century; but it has now
greatly decreased. East Long. 11° 0' 35", North Lat.
45° 55' 36".

ROVIGNO, a town of Austria, on the coast of Is-

tria, situated on a rock jutting into the sea, and form-
ing two good harbours. The town is a mile in circum-
ference. The inhal)itants are principally employed in

ship-building, in the pilchard fishing, and in the sale

of wood. The productions of the vicinity are wine,
olive oil, and fine marble. Population 10,000.

ROVIGO, the name of a town of Austrian Italy,

and capital of a district of the same name. It stands
on the Adigelto, and is defended by a wall, a moat, and
a fortified castle. The chief edifices are the churches,
and the palace of the chief magistrate, built in a large

square. Maize, flax, hemp, and silk, are raised in

the neighbourhood, which is intersected by canals

and rivers. Population 9000. S.S.W. of Venice 35

miles. East Long. 11° 48', North Lat. 45° 4'.

ROUSAY. See Orkney Islands.

ROUSSEAU, Jean Jacques, a celebrated writer,

was born at Geneva on the 28th of June 1712. His
father, a watchmaker, by profession, was a citizen of

Geneva, and had such a taste for literature, that he
constantly kept in his shop copies of Plutarch's Lives

and Tacitus; and it is probable that a love of learning

was imbibed bv Rousseau from the conversation and
pursuits of his father. Its growth, however, was im-

peded by early habits of idleness and vice, which pre-

vented him from availing himself of those means of

instruction which accident had thus put in his power.

He was first apprenticed to an attorney, who discharg-

ed him for his negligence; and having been next sent

to learn engraving, his master is said to have disgusted

him by his harshness; a term which was probably much
misapplied. The dread of punishment for his vices

drove him from his father's house; he introduced him-

self to Borney, bishop of Annecy, and no doubt gained

a hospitable reception, under the pretence of becoming

a convert to the Catholic faith. The bishop commit-

ted the young proselyte to the charge of a INladame de
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Warrens, a well-informed, thou^fh unprincipled woman,

who had, in 1726, sacrificed part of her fortune by be-

coming a Roman Calholir. This lady placed her pupil

in a Catholic seminary at Turin, where, after havins^

his conversion confirmed, he was sent into the world

with twenty ilorins in his pocket. As soon as he had

exhausted this little fund, he went into the service of a

countess, where he stole a ribbon, and laid the blame

upon an amial)le young woman who lived in the house.

On the deaih of the countess he became a servant in

the family of a nobleman, whose son instructed him in

literature, and treated him as a companion. By his

misconduct, however, in this situation, he was dismiss-

ed from liis place, and took refuge under the roof of

Madame de Warrens, who, having formerly acted to-

wards him the part of a mother, now discharged the

duties of a lover. Desirous, however, of seeing him set-

tled in life, she got him appointed secretary to a com-
mission, organised by the king of Sardinia for survey-

ing lands; and, in this situation, which he held for two
^years, he devoted himself to the study of geometry

and music. The seductions, however, of the last of

these studies, soon made him renounce its graver com-
panion, and he resolved to follow music as a profession.

The Abbe Blanchard having failed in procuring for

him a place in the chapel royal, Rousseau was reduc-
ed to the necessity of teaching music at Chamberry.
Here he spent eight years intimately connected with

Madame de Warrens; but a coolness having arisen

between the lovers, probably from his infidelities, the

lady procured for him the situation of tutor to the chil-

dren of M. Mably, at Lyons, a situation which he had
not steadiness enough long to maintain. He accord-

ingly went to Paris in 1741, where he spent two years in

obscure and penurious circumstances, till, in 1743, his

friends obtained for him the appointment of secretary

to M. de Montaigne, ambassador from the court of

France to Vienna. He soon, however, found an oppor-
tunity of quarrelling with the ambassador; and return-

ing to Paris, he supported himself by his musical
talents, and devoted much of his time to the study of
natural philosophy and botany, in the last of which
science he made great proficiency. He was soon after

appointed deputy to M. Dupin, one of the farmers-
general, and, from the profits of this situation, he was
enabled to extend some pecuniary aid to Madame de

Warrens, who was now in necessitous circumstances.

In the year 1748, when he was only 36 years old,

Rousseau began to experience the attacks of a painful

disease, which afflicted him during the rest of his life,

and which induced him to confine himself more than

he had hitherto done to sedentary and literary occupa-
tions.

Under these circumstances, he conceived the design

of writing for the prize which the academy of Dijon

had offered in 1750, for the best essay on the following

question, JJ'hclhcr the revival of the Jlrls and Seicnces

has contributed to the refinement of Manners? Rousseau
was at first disposed to support the pretensions of the

sciences, but his friend Diderot urged him to adopt'

the opposite line of argument, and promised him the

success which generally accompanies bold and extra-

vagant opinions. Rousseau accordingly wrote an ela-

borate and ingenious attack upon the arts and sciences;

and such was the eloquence which it displayed, and
the ingenuity of its reasonings, that it was crowned by

the Academy, and excited great interest in the literary

world. It was attacked, as might have been expected,

by various autlmrs, among whom was Stanislaus, king

oi" Poland; and Rousseau was ridiculed on the stage of

Nancy in the Vorncdie des Philotophen, the production

of Palissot, one of the members of the Academy. The
king of Poland, as Duke ofLoriaine, desired Palissot

to write a letter of apology to Rousseau, and deprived

him of his place in the Academy; but Rousseau had

the good feeling to solicit, and the influence to obtain

his restoration.

In the year 1752, Rousseau began to write for the

stage. He composed his Narcisse ou l\fivittnt de lui-

mcnir. and the musical piece of Le Devin du Filiate,

or the Village Conjuror, the last of which had a suc-

cessful run at Paris, and has been much admired for

the simplicity and gaiety of its sentiment, the elegance

of its diction, and the suilal.ileness of the words to the

music. His Zf//rc sur la Miiniqiie Francaise, in which

he attempted to show that the French never had, and

never could have, any tiling like vocal music, in con-

sequence of tlie defects of their language, followed the

above piece, and involved him in attacks and lampoons

of every kind.

Having thus acquired great celebrity, he returned to

his native city to claim the admiration of his fellow

citizens. For this purpose he alijured the Catholic

faith, and was restored to the rights of a citizen of the

republic. Here he composed his Biscours sur Ics

Causes de Vlnegalile jmrmi Ics Ilomnics, el sur VOripne
des SocielPS. which he dedicated to the republic of Ge-

neva. As he had already derived so much fame from

the support of an ingenious paradox, he seems to have

confided too much in the good nature of the public,

by cominuing to do violence to the feelings of man-

kind, by opposing their common and best founded

opinions. In the discourse now mentioned, he endea-

vours to show that mankind arc equal, that they are

born to live in a savage state, and that every social

compact is a deviafSon' from the arrangements of na-

ture. Sentiments like these, and rhapsodies however

elegant, on the superiority of savage life, were not even

fitted for the meridian of a repui)lic, and could not fail

to disgust the sober citizens of Cieneva. Our author

accoiclingly did not reside long in that city. From
Paris, in which he remained some time, he retired to

Montmorency, where he composed, in 1758, his Let-

ter to M. d'Alembert, respecting the design then agi-

tatetl of establishing a theatre at Geneva. This letter

exhibits great knov/lcdgc of life and character; and

though d'Alembert and Marmontel replied to it, he

succeeded in proving that a theatre was not necessary

under the circumstances in which Geneva was then

placed.* Voltaire is said to have been so enraged with

the letter of Rousseau, that it laid the foundation of

that mutual dislike which ever afterwards subsisted

between them.
In the year 1760, Rousseau completed his Letlresde

deux Mmants. or his Julie, ou la A'ouvclle Ileloisc, and

published them in six parts. This work may be cha-

racterized as a novel, of which the plot is ill-contrived

and unskilfully brought out, and in v.hich the charac-

ters are ill drawn and ill kept up. It possesses no

dramatic beauties, but owes its reputation to the force

and vigour of its diction, to exaggerated but beautiful

representations of impassioned feeling, and to scduc-

• An account of this controversy will be found in our life of d'AiEMHEBX.
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tive but elegant sentiments. Amid many lessons of

virtue and of prudence are scattered baneful and dan-

gerous maxims; and it is scarcely possible for a

youthful mind of ordinary equilibrium, to rise from

the perusal of it witliout having its judgment unsettled,

its principles reversed, and its hopes blighted. All the

sacred and august opinions which the sagacity of ages

has sanctioned, and rendered venerable, are here
brought under the scourge of disputation; and the ex-

istence of God himself is arraigned at the bar of human
wisdom.

Encouraged by the success of this work, Rousseau
embarked in one of a more profound, though not less

dangerous character. It was entitled, Z)?< Contrat So-

cial, ou Principcs du Droit Polilifjuc, and from its ar-

dent vindication of republican doctrines, is supposed,

not without reason, to have led to the French revolu-

tion. Voltaire ridiculed it, by calling it the Universal

Compact. Some have praised it as the greatest effort

of his genius, while others consider it as full of absur-

dities, contradictions, and errors, and as unworthy of

the talents of its author. This work was prohibited in

France and Switzerland, and laid the foundation of

those quarrels, dissensions, and persecutions, which
embittered the remainder of his life.

The next, and what may be regarded as the princi-

pal woi-k of Rousseau, was his Emik, ou de I Educa-
tion. This moral romance, which appeared in 1752,

treats chiefly of education. The plan of instruction

which is here inculcated, is to allow the youthful mind
to unfold itself without restraint, and rather to protect

it against bad impressions, than to attempt to load it

with positive instruction. The objects of nature are

to be gradually presented to it. Necessity alone is to

regulate and restrain it, till reason, unfettered by pre-

judice and previous habits, is able to weave the drapery
in which it is afterwards to be swathed. The child of

reason, thus thrown into a mass of human beings, ac-

tuated by different motives, guided by different princi-

ples, and pursuing diflerent objects from itself, like a

skilfully constructed bark without its rudder, and
stripped of its canvass and cordage, can have no other

fate than that of being dashed against the cliffs, or sunk
beneath the waves. In discussing the subject of reli-

gious education, he exhibited the same inconsUtpncy

and absurd views. The French savants were displeas-

ed with his glowing sentiments of piety, with his im-

passioned admiration of the morality of the gospel, and

of the character of its founder; while the friends of

religion and social order were shocked with his attacks

upon miracles and prophecy, with his insidious and

open objections to Christianity, and with the applica-

tion of human reason to subjects beyond its sphere,

and above its power. The French parliament not only

condemned the Emilc, but compelled Rousseau to re-

tire precipitately from France, by commencing a cri-

minal prosecution against him. From Paris he fled to

Geneva; but his native city refused him admission;

and his book was burned by the hands of the common
hangman at Geneva as well as in Paris. In Switzer-
land, where he had taken shelter, he was kindly treat-

ed by Marshall Keith; and he established himself at

Moutiers Travers, in the Val Travers, near Neucha-
tel, where his house is still shown, and the desk against

the wall at which he wrote standing. In this retreat

he composed his letter to the Archbishop of Paris, in

reply to his Mandemenl for the burning of Emile, and
also his Leltres de la Montugne, in which he attacked

the republic of Geneva, and the clergy; and finally re-

nounced the privilege of citizenship which had been

restored to him.t This attack upon the clergy excited

a general hostility against the philosopher. The mi-
nister of the parish is said to have preached against

him, and to have excited such an uproar among the

people, that on the night of the 6th September, 1T65,

they broke his windows with stones,^ and forced him
to take up his abode in an island in the lake of Bienne.

A recent traveller, M. Simonde, remarks, that the

rabbit island of which Rousseau speaks, has not a^
tree, a bush, or a blade of grass; and that Rousseau's

residence, which is the only house on the island, is a

substantial, neat, and orderly farm-house, built round a

court shaded by a huge walnut tree.

Rousseau now sought for protection from the Bern-
ese government; but in consequence of the connexion
which subsisted between it and the republic of Geneva,
they refused to grant it, and insisted upon his quitting

the city. He entreated them to shut him up in the

common prison; and as this was of course refused, he

set off from Berne in an inclement season, and arrived

at Strasburg in a very destitute state. Here he was
kindly received by the Marshal de Contade, governor

of the city, who treated him with the greatest kindness

and generositv. From Strasburg he went to Paris,

where he exhibited himself in the dress of an Arme-
nian, and had the good fortune to become acquainted

with our celebrated countryman David Hume, who
was then resident in the capital as charge d'affaires

from the English court. Commiserating his desti-

tute condition, Mr. Hume took him along with him
to England in the beginning of 1766, and obtained for

him an agreeable settlement in the family which he

had himself chosen as the best asylum from his ene-

mies. A character so cornpound, so capricious, so

insincere as that of Rousseau, was incapable of mak-
ing a favourable impression upon an English mind.
His licence of speech, which made him an object of

wonder abroad, excited no notice in a country where
every man can say what he pleases; his melancholy
ai\d troubled temperament had not even the charm of

peculiarity in our land of clouds and fogs; and his

overweening vanity did not find among our grave coun-
trymen any food for its insatiable appetite. Rousseau
was therefore soon disgusted with England. Although
he himself chose to speak openly of all things, and of

all men, yet his love of liberty could not brook that

j- The following' is a specimen of his mode of attacking the clerg'y, which is neither marked by candour nor intelligence. " On
demande," says he, "ceux ministres de I'Eg-lise de Geneve, si Jesus Christ est Uieu, ils n'osent repondre. Un philosoplie jette

mjr eux un coup d'ocil rapide. II les penetre, il les voit Ariens, Sociniens, Daisies: il Ic dit, et pense leur fairc hoiineur! Aussitot

ularm^s, eflrayts, ils s'assemblent, ils discutent, ils s'agitent, ils ne savent a quel sainte se voiier, ct apres force consultations, deli-

berations, conferences, le tout aboutit k un ampliigouri! Ou I'on nc dit ni oui ni non. OhI tienevois! ce sont en vcritc sing-iilicres

geni que Messieurs vos Ministres! on ne sail ni ce qu'ils croyent, ni ce qu'ils ne croyent pas. On ne sait pas meme qu'ils font sem-

Llant de croire, leur seule maniere d'etabltr leur foi, est d'attaquer ccUes des autres."

M. Simond remarks, that some of the older inhabitants who remember Rousseau, " admit that there were a few stones thrown

at him in the house by boys in the village; but question whether it was on account of his writings, and rather suppose they were

ittstigate<I by his gauvemoHle, who was tired of the place, and wished to disgust him with it."—Simond's Stvitzerland, Vol, I. p. 27.
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he himself should be the subject of free discussion.

The English newspapers sneered at his peculiarities:

they published a forged letter from the king of Prus-

sia, ridiculing the principles and conduct of Rousseau,

as adapted to a modern Diogenes. Such treatment

was not congenial to a distempered mind like Rous-

seau's, and it annoyed him the more as it was the act

of a liberal and free people. Here he had no corrupted

priesthood to rail at, no fanatical ministers to ridicule,

no despot to satirize. He therefore conceived that there

was a general confederacy organized against him of

all sects and parties. He imagined that his friend

and benefactor, Mr. Hume, had leagued himself with

the French philosophers against his peace and glory,

and that he had brought him to England to expose

him to the ridicule of his countrymen. Full of these

opinions, and equally full of his own importance, he

addressed an abusive letter to Mr. Hume, and re-

nounced a pension which that amiable man had suc-

ceeded in obtaining for him from the English govern-

ment.*
From England he went to Paris in 1767, and in

1768 he published his Dklionnairc de Musique, com-
posed principally of the musical arlicles which he had
contributed to the Encyclopedic. This work, though
it contains many good articles, many excellent ob-

servations, and many just criticisms, is yet full of in-

accuracies, and has a tendency to mislead the student.

In the year 1769, when he was in the neighbour-

hood of Lyons, Rousseau married his governess Made-
moiselle le Vasseur, a woman devoid both of beauty

and talents, but who from a devoted attention to him
in health and in sickness, had gained over him an as-

cendancy which was unfortunately used rather to ex-

aggerate than to subdue his peculiarities. By this

lady he bad already five children, all of whom he had
basely sent to the orphan hospital; a step which he
never scrupled to avow and to defend. Although the

married state did not introduce Rousseau to the
" matchless joys of virtuous love,"

An elegant sufficiency, content.

Retirement, rural qiiict, frieiitlshjp, books,
Ease and alternate labour, useful life,

Progressive virtue, and approving heaven;

—

Tuomsof.

yet his entrance into that state was a sort of homage
paid to those social principles which it had been the
business of his life to deride; and when he agreed to

shackle his licentious love by " the coarser tie of hu-
man laws," he may be considered as having expressed
some regret for his crime, in the fulness of his age,
and the maturity of his intellect. Vet this was perhaps
only another caprice of his unsettled temper, and we
should have regarded it as such, had it not been cer-
tain that this was the most rational period of his life,

and that he now sought for tranquillity of mind in the
peaceful study of the productions of nature. At Bour-
goin, in Dauphiny, where he resided, he embarked
eagerly in botanical study, and employed himself dili-

gently in collecting and examining the plants which

abound in the mountainous districts of that province.

This study was by no means a temporary pursuit,

taken up for the moment. It occupied his best talents,

and such was his ardour, that he corresponded on bo-
tanical subjects with the late M. Gouan, professor of
botany at Montpellier.t The correspondence of this

botanist has fortunately fallen into the hands of our
eminent countryman Dr. Hooker; and through his

kindness we have now before us two of Rousseau's
letters to M. Gouan, ^ exhibiting along with the ut-

most amiableness of character, a thorough knowledge
of the subject on which he writes, and, as Dr. Hooker
remarks in a note prefixed to these letters, " and has
shown himself thoroughly acquainted with the princi-

ples of the science, and exhibited a degree of modesty
and diffidence in his own knowledge which is seldom
found in persons of much inferior acquirements. They
are dated," continues Dr. Hooker, " from Dauphiny
in Savoy,§ in the year 1769, eight years before his

death, during that period when he concealed his real

name under that of Rcnon, when returning from Eng-
land disgusted with the world, he sought for amuse-
ment and health in investigating and studying the
vegetable creation in the beautiful alpine district just

alluded to; and we trust that they will be found to

strengthen the remark made by Sir J. E. Smith, under
his article Roussea

||
in Rees' Cydopxdkt, that 'bo-

tany had spread a charm over the latter years of this

distinguished man, and soothed their real and ima-
ginary evils;' and that whenever he touches on this

favourite subject in his writings, he communicates
the same charm to his readers." The effect which
was produced by the Letters on Botany of J. J. Rous-
seau, ill giving popularity to the Linnsean system in

France is well known; and even in this country we
could scarcely mention any truly elementary work
which has been more generally read and admired, or
which appears more calculated to encourage a taste

for the sicence especially among young students.

The pleasures of solitude, and the pursuits of bota-
ny, seem to have soon lost their influence over Rous-
seau's mind, and we find him again in Paris in the
year 1770. There he appeared on the 1st of July, at

the Regency coffee-house, dressed in his usual simple
garb, and enjoying the acclamations and praises of a
Parisian mob. The sentence of imprisonment, passed
on account of his Emile, was still in force; but his

friends procured for him the permission of residence,

on condition that he should neither write on religion

ncr politics. This injunction he rigorously obeyed.
His life run on with serene tranquillity; and when the
clouds of religious and political controversy had pass-

ed frorn his horizon, a burst of sunshine followed,

which continued with more or less brightness to gild

the remainder of his days. In May 1778, Rousseau
and his wife accepted of an invitation from the Mar-
quis de Girardin, to take up his residence in a small
house near his beautiful seat of Ermenonville, about
ten leagues from Paris. This elegant retirement he
was not destined to enjoy. On the 2d of July, 1778,'

• See our Life of HmE, for a full account of these transactions.

t Kousseau corresponded with Llnaaus, who had dedicated a renus to his name; but l.innxua the younorer, inadvertently publish-
ca.it as Russdlia.

^ / 8 . 3 V

t These letters are published in Dr. Itrewster's Journal of Saetu-e, Vol. IV. p. 246. No. VI. for July—October, 1825.
§ The first is dated from Itourgoin in l)auphin(J, 28th May, 1769; and the second from Montquin, 6th October, 1769.
I A ^enus named by Sir James after Rousacau.
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he was carried off by a stroke of apoplexy in the 66th

year of his age. The Marquis erected a monument
to his memory in the Isle of Poplars, in his pleasure

grounds, with the followinjj inscription:

ici repose

l'iiomme de la nature

et de la verite !

VITAM IMPENDEUE VERO*

HlC J'ACENT OSSA J. J. ROUSSEAU.

The relics of Rousseau were afterwards carried to

Paris; and in 1814, we saw the tomb with the above
inscription in the Pariiheon of the French metropolis.

After the death of Rousst-au, there was found among
his manuscripts a .work entitled his " Confessions,"

which contains a particular account of all his vices and
virtues, of all indeed which bcl'el him till the 30th
year of his age. This work was left to his friend Mr.
M— with inslruclidns to publish it '' after his death;"
instructions wliich were unfortunately complied with.

It is impossible to suppose that this work was the

production of a repentant spirit. Vanity alone must
have inspired it; and it is mortifying to think, that

our species contained one individual who, in the hour
of health, could record such incidents; and, in the

hour of death, bequeath to the public a record to dis-

grace his name, and operate as amoral poison among
his fellow creatures.

The following interesting account of Rousseau's
Confessions, and of his MSS. has been recently given
by M. Simonde, in the work already quoted.

"Mr. M son of the friend of Rousseau, to whom
he left his MSS. and especially his Confessions, to be

published after his death, had the goodness to show
them to m^'. I observed a fair copy, written by him-
self in a small hand like print, very neat and correct,

not a blot, even an erasure, to be seen. The most cu-

rious of these papers were several sketch-books, or

memoranda, half filled, where the same hand is no
longer discernible; but the same genius, and the same
wayward temper and perverse intellect, in every fugi-

tive thought recorded. Rousseau's composition, like

Montesquieu's was laborious and slow: his ideas flow-

ed rapicUy, but were not readily brought into proper
order; they do not appear to have come in coitse-

quence of a previous plan, but the plan itself formed
afterwards came in aid of the ideas, and served as a

sort of frame for them, instead of being a system to

which they were subservient. V^cry jjossibly some of

the fundamental opinions he defended so earnestly,

and for which his disciples would willingly have suf-

fered martyrdom, were originally adopted because a

bright thought, caught as it flew, was entered in his

common-place book. Those loose notes of Rousseau's
afford a curious insight into his mode of composition.

You find him perpetually retrenching epithets—reduc-

ing his thoughts to their complete expression, giving

words a peculiar energy by the new application of

their original meaning—going back to the naivete of

old language, and, in the artificial process- of simpli-

city, carefully effacing the trace of each laborious

footstep as he advanced; each idea, each image, com-
ing out at last as if cast entirely at a single throw,

original, energetic, and clear. Although Mr. M
had promised that he would publish Rousseau's Con-
fessions as they were, yet he look upon himself to
suppress a passage explaining certain circumstances
of his abjurations of Anneci. affording a curious but
frightfully disgusting picture of monkish manners at
that time. It is a pity that Mr. M did nui break
his word, in regard to some few more passages of this
most admirable, most vile, of all the productions of
genius.

" A copy of the first edition of Eniilc, with original
notes by Voltaire, is pi-eserved in the library of Mr.
De C. at St. Jean; his family had much inter-
course with Voltaire, being near neighbours, and were
on an intimate footing with him. I shall only men-
tion one of the notes, by which the tone of the rest
may be estimated. Lc miserable (\'oltaire speaking
of Rousseau,) n' a de Vesprit que lorsqu'il park contre
la religion!

"A few Genevans remember having seen Rousseau
when he came in 1754, to change back again fjon) the
Catholic to the Protestant communion. I was taken *

to a confectioner's shop, the fourth house on the right
going up the Jirte de Cou/ance, where Rousseau fre-

quently dined at that time tete-a-tete witn his friend
the confectioner, (a predecessor of the present occu-
pier) in the sinall back room serving as a kitchen.
His nurse, then an old woman, carried on some petty
dealings of her own in one of those booths in use at Ge-
neva, outside of the foot pavement in the lower streets.

Rousseau used to go bel'ore diimer and sit by her on
a low stool, while the people collected round lo look
at him, proud to think he was one of them. Madame
C. , then twelve years old, rememliers l)eing raised
on a chair, that she might see the philosopher over
people's heads, and his figure and general appearance
are still present to her memory. A bob wig with a-

hat, pejiper and salt coat, waistcoat and breeches;
his right hand on the ktice of the old nurse: a round
face, with piercing bluck eyes and pleasant smile.

Notwithstanding his long absence from Geneva, and
his eloquence, he spoke broad St. Gervais, and was
not less dear to the people on that account. Forty
years after this, in the fervour of the revolution, the
street in which it was supposed Rousseau was born
received his name, and preserves it still; but though
his father had at a latei- period lived there, it appears
that at the time of his birth the family resided in what
is called Jm Grande Rue: opposite the hotel of the

French resident, who became an ardent but Platonic

admirer of Rousseau's mother; a very handsome,
very sensible, and very virtuous woman. The birth

of Rousseau cost her her life." Simond's Sivitzer-

land, p. 498.

AiTiong the works of Rousseau which have not been
noticed, and which are contained in a new edition of

his works published after his death, are the following:

1. The Reveries of a Solitary ^Vander, being a

Journal of the latter part of his Life. 2. Considera-

tions upon the Government of Poland. 3. The Adven-
tures of Lord Edward, a novel. 4. Various Memoirs
and fugitive Pieces, with a great number of Letters.

5. Emilia and Sophia. 6. An Opera and a Comedy.
7. Translations of the First Book of Tacitus's His-

tory.

• Tliis was Rousseau's motto.
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The best edition of his works published collectively

is that which appeared in twenty-seven vols. 4lo.

It would, we think, be a hopeless task to attempt,

with any degree of success, lo delineate the character

of Rousseau. There perhaps never was a gifted be-

ing so mysteriously compound, and whose moral na-

ture so utterly defied all the powers of analysis. In

its irregular outline, and amid its ever-changing ma-
nifestations, it is in vain to seek for any individuality

by which it can be characterized: Now we find it

clouded with dark suspicions; now exasperated by

disappointment; now wound up in its own selfishness;

now elevated by noble feeling; now panting for laurels

that were not won: and now sinking under exhausted

passion into a state of serenity, if not of virtue. The
vices and eccentricities of Rousseau have been ascrib-

ed to the imbecility of his bodily frame, and to the

peculiar sensitiveness of his mind; but we cannot find,

either in his life or writings, any justification of this

opinion. Rousseau was not driven into vice by the

resistless tide of passion; he did not sink into poverty

through idleness or imprudence; nor did he suffer per-

secution because he cherished opinions adverse to

religion and morality. It was his pride to be vicious,

to be poor, and to be persecuted. He published his

own vices in their worst form, in order to attract notice

and excite criticism. He affected poverty, to gain
sympathy and move pity. He invoked persecution

before he had conjured up its spirit; and it seems to

have been his most ardent wish to live the life of a

martyr, though he tried in vain to obtain its consum-
mation. If the leading object of Rousseau's life was
to make himself an object of notice in the world; if he
entered upon a new course of folly and of vice, when
he had exhausted the novelties of the last, it becomes
no difhcult matter to form a tolerably correct estimate

of his intellectual attainments. That Rousseau enjoy-

ed a high degree of contemporary fame cannot be
denied by those who are acquainted with the recent

history of the literature and politics of Europe; but

his reputation is that of notoriety more than of talent,

and must gradually sink to the level, at which his ge-

nius is capable of sustaining it. That Rousseau was
a man of powerful talent, that he was an elegant writer,

and an acute reasoner, cannot be denied; but we look

in vain through his pages for traces of that original

and inventive faculty which constitutes genius and
secures immortality. In his works of fiction we find

no beings of creative fancy, no force of wit, and no
power of sustaining character. Eloquent descriptions,
scenes of tenderness and pathos, and the ebullitions of
highly excited passion, supply their place, and indi-

cate the peculiar character of his talents. Even his
grave works were wrought up«by a slow process of
elaboration and correction; and eloquence, ingenuity,
and refined taste are their most prominent charac-
teristics.

The reputation of Rousseau, therefore, cannot be
supported by the permanent influence of his writings.
His contemporary fame, already much reduced, is

sinking fast to its level; and that very reputation, to

which his talents give him a claim, is likely to be
blighted by the vice and immorality which poison the
works on which it must depend. How different is the
progress to immortality of the fame of true genius.
Eounded on the judgment, and not on the passions of
men, it is seldom blessed even with the expression of
Vol. XVI. Part II.

contemporary praise. Death first gives it form, and,

disencumbered of its mortal coil, it gathers strength
and magnitude, and floats the laurels of its possessor,
in full tide, to the most distant ages.
ROWE, Nicholas, an English poet of considerable

eminence, was born at Little Berkford, in Bedford-
shire, in 1673. Having received the rudiments of his
education at llighgate, he was placed as a king's scho-
lar under the celebrated Dr. Busby of Westminster
school, where he exhibited an early talent for Greek
and Latin verses. He entered himself student of the
Middle Temple, and was called to the bar; but being
left his own master at the age of nineteen, in conse-
quence of the death of his father, he quitted the bar,
and devoted himself to a literary life.

His first work was the tragedy of the Ambitions
Stepmother, vi\\\z\\ was published in 1698, and was
well received when it was performed at I^incolns Inn
Fields. His next piece was Tamerlane, the object of
which was to give favourable impressions of civil and
religious liberty. It was frequently acted in 1702 and
in succeeding years, till 1710, when it was for a while
intermitted. It was, however, revived at the acces-
sion of the House of Hanover, and was for many years
performed on King William's anniversary. His Fair
Penitent, considered as his ehef d'oeuvre, appeared
in 1707. In 1706 he produced the comedy of the
Biter: but it was such a failure that it was not inserted
among his works. Between 1706 and 1715, he pub-
lished in succession the tragedies of Ulysses, The
Royal Convert, Jane Shore, and Lady Jane Gray, of
which Jane Shore is still occasionally acted, and al-

ways admired. Mr. Rowe likewise published an edi-
tion of Shakspeare, to which he prefixed a life of
the poet. One of the most important, however, of
Mr. Rowe's works was his Translation of Lucan's
Pharsalia, which did not appear till after his death.
He translated also the Golden Verses of Pythagoras,
and the first book of Quillet's Callipsdia.

Mr. Rowe was appointed under-secretary of state
to the Duke of Queensberry, but he held this situation
only three years, till the death of the duke. On the
accession of George I. he was made poet laureate; he
was appointed also one of the land surveyors of the
customs of the port of London; the Prince of Wales
gave him the clerkship of the council, and the Lord
Chancellor Parker made him his secretary for the
presentations. These accessions to his fortune ena-
bled him to live very comfortably; but he did not
enjoy them long. He died on the 6th December 1718,
in the 45th year of his age, and was interred in the
poet's corner, Westminster Abbey, opposite to Chau-
cer. The " Poetical Works" of Mr. Rowe, contain-

ing his plays and miscellaneous poems, were collected

and published in 1719, in three vols. 12mo.
ROWLEY. See Chatterton.
ROXBURGHSHIRE. This county evidently de-

rives its name from the ancient city and castle of Rox-
burgh, which stood in the beautiful peninsula formed
by the junction of the Tweed and Teviot, opposite to

Kelso, but of which scarcely a vestige now remains.
It is also sometimes called Teviotdale, as the river
Teviot rises in its western extremity, and flows through
the county in a north-easterly direction, till it unites
with the Tweed at Kelso, which is within four miles
of the eastern extremity. There is indeed a district

in the county towards its southern point, called Lid-

3Q
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disdale, from the stream Liddal, which runs through
it from north to south. But, speaking in a general

way, the name of Teviotdale is often given to the

whole county. The parish of Castletown comprehends
all Liddisdale, is about fifteen miles from north to

south, and though it varies much in breadth, may be
about twelve miles in its greatest extent from east to

west. Roxburghshire is situated between 55° T and
55° 42' North Lat. and nearly between 2° 10' and 3°

8' West Long, from London. Its form is very irregu-

lar, particularly towards the south and north extremi-
ties, which run so much into adjoining counties, as to

render it a difficult matter distinctly to fix the limits of

each. It is bounded on the north by the county of
Berwick; on the east by Northumberland; on tlie

south by Cumberland and Dumfries-shire; on the west
by Dumfries-shire and Selkirkshire; and on the north-

west by Selkirkshire, and a small portion of Mid-Lo-
thian. It varies much in its dimensions. Its greatest

length is about 41 miles, measuring from the junction

of the Mare-burn with Liddal, to that of Carham-burn
with Tweed; and its greatest breadth, by aline cross-

ing the above at right angles, is about thirty miles.

The late Dr. Douglas of Galashiels, in his agricultu-

ral survey of this county, prepared in 1796, and pub-

lished in 1798, states itsmedium length at about thirty

miles, and Its medium breadth a little more than
twenty-two miles, making its contents nearly 672
square miles, and 430,080 square acres, of which
about three-fifths were in sheep-pasture, and the re-

maining two-fifths were under the plough, except
about 8000 acres occupied in woods, pleasure-grounds,

towns, and villages. Though some subsequent ac-

counts in gazetteers, &c. vary considerably in certain

of these calculations, yet, as we well know the re-

markable accuracy of the Reverend Doctor, and that

there has been no general agricultural survey of the

county since that time, we think it safer, except in

cases in which we have particular data of our own, to

take him chiefly for our authority in matters like

these, than to trust to the unauthcnticated statements

of anonymous publications, which are too often loosely

and carelessly given. At the same time it is proper
to mention, that there has been a great extension of

improved and cultivated, as well as of planted land in

the county since that period, though we do not pre-

tend to be able to estimate its amount. The late

Duke James of Roxburghe, who died at an advanced
age in July, 1823, a few years previous to his decease

planted a great part of the extensive and unsheltered

waste called Caverton-Edge, in the parish of Eckford,

and other lands in Roxburgh parish, &c. amounting in

all to about 500 acres. He transferred Kelso races,

which had long been held there, to the Berry-Moss,
which he transformed into a beautiful course, and on
which he erected a very commodious and elegant race-

stand.

Roxburghshire contains twenty-nine complete pa-

ilshes, and a part of four others, viz. Roberton, Ash-
kirk, Selkirk, and Galashiels. The river Tweed, issu-

ing from a mountain spring near the southern extre-

mity of Peebles-shire, and almost contiguous to the

sources of the Clyde and Annan, enters the county at

its confluence with the Gala, a little below Abbots-

ford, having formed its boundary with Selkirkshire
from below Sunderland Hall. Passing Melrose at the
base of the Eildon hills, and receiving the Leader at
Drygrange bridge, it flows through the finely wooded
scenery of old Melrose, Dryburgh Abbey, Merton,
Makerston, and Fleurs, where it reaches Kelso, to

the beauty of the scenery of which place its conflu-

ence with the Teviot richly contributes. Thence it

proceeds through a more level but richly cultivated

district, and becomes in its progress the boundary
between England and Scotland. The part of the
Tweed within Roxburghshire is crossed by three
stone bridges, viz. at Darnick, a mile above Melrose,
at Drygrange, two miles below Melrose, and at Kel-
so;* also by two iron suspension bridges, one about
300 feet in span, now erecting (1825) between Mel-
rose and Gattonside, and the other at Dryburgh for

foot passengers and single horses. The Teviot, which
may be truly called a county river, rises many miles
south of the Tweed, and taking a north-easterly course
to Kelso, seems pretty nearly to divide the county into

two equal parts. The division lying north of the
Teviot contains the greater proportion of the arable

land of the county, the south-eastern and the sonthern
part of the other division being very mountainous.
The surface of the county is finely diversified, and

exhibits many scenes that are beautiful and romantic;
while the historical and poetical associations connect-

ed with the course of its rivers, and their tributary

streams, confer upon it, in the eye of the scholar and
antiquary, peculiar charms. No county in the king-

dom perhaps is better watered, or enjoys more nu-
merous or beautiful streams and brooks. One or

more of these meanders through almost every little

vale. The Teviot receives in its course the Allan, the

Slittrige, and the Rule, all of which rise on the con-
fines of Liddisdale. The Ale and Borthwick are the

northern feeders of the Teviot. Both rise in Selkirk-

shire, and are in some places boundaries of the two
counties. The Ale, after flowing upwards of twelve

miles, falls into the Teviot amidst the romantic sce-

nery of Ancrum. The Borthwick, passing through
a more pastoral country, discharges itself into the

Teviot above Hawick. In its farther progress, the

Teviot receives the Kale, the Oxnam, and the Jed.

Of these, the first and last issue from the border hills.

The Jed, rushing along a rocky channel, through
narrow and thickly wooded vales, and through

some most picturesque scenery in the neighbourhood
of Jedburgh, passes that county town, and, at the

commencement of an extensive plain near Crailing,

empties itself into the Teviot. Bowmont is a pasto-

ral rivulet, which has its source in the south-east of

this county, and after a rapid course of nine or ten

miles, passes into England at an eastern extremity of

the parish of Yetholm. The Hermitage, which runs

in the south-eastern declivity of the ridge, whence
Allan and Slittrige proceed in an opposite direction,

tumbles over a bottom of rough stones, in the midst
of green hills, whose base is generally skirted with

copsewood. Passing southward, it loses itself in the

Liddal, after embellishing the scenery of that detached

portion of the county, called Liddisdale. The Liddal

is a more placid stream, which issuing from a kind

See our articles Briuoi;, and Rensik.
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of itiorass, not improperly called Dead Water, comes

tlii-oiigh a district more marshy and level. After its

iunction with the Hermitage the Liddal is increased

by some considerable brooks, and with a velocity

which, in the course of time, has excavated beds for

pools of an uncommon depth, descends southward

through vallies capable of high cultivation, till it

reaches as we formerly noticed, the soullimost point

of the county, dividing Cumberland from Dumfries-

shire, where, mingling with the river Ksk, its v/aters

arc carried westward into the Solway Frith. In an in-

land county, whose lowest point is above twenty miles

from the sea, the quantity of salmon is greater than

might be expected, though of late years it has been

much diminished, owing to the mode of fishing adopt-

ed within tide-mark.

The aspect of the county is finely variegated in re-

spect of surface and elevation. The land on the two
sides of the Tweed, as that river advances toward
Kelso, rises gradually toward the north, till the pros-

pect terminates with the range of the Lammermuir
hills, extending from Berwickshire to the Lothians.

There are several springs in the county, more or

less impregnated with iron and sulphur; one in parti-

cular of a sulphureous nature in the morass called

Dead Water, at the source of the Liddal, to which in-

valids frequently repair. There is one of a somewhat
petrifying quality in Liddisdale, and another in the

parish of Roxl)urgh. Iron stones are frequently seen

near the surface, and fragments of agate, jasper, and
rock crystal, are often found, particularly at Robert's

Linne, towards the southern part of the parish of Hob-
kirk, near Liddisdale.

It appears from Dr. Douglas' agricultural survey,

that between 1760 and 1770, coal was discovered on
the hill called Carter Fell, in this county, near the
border of Northumberland; but though, wrought for

some time, it was abandoned as of little value. An-
other seam of better quality was subsequently found
near the southern point of Liddisdale, from which lit-

tle benefit has been derived beyond that detached dis-

trict. Various attempts have been made to discover
coal in different places of the county; butiiotoneof them
was conducted upon a scale adequate to the importance
of the object. Last season a new seam of coal was dis-

covered on the Carter; in consequence of which a cart-

load, the firstfruits of the mine, wasburned in triumph
in the market-place of Jedburgh, .whose inhabitants,

from their vicinity, arc chiefly concerned in its suc-

cess; and some indeed of whom have an interest as

proprietors. Many hands were employed during this

s'lmmer, (1825,) in makin.g roads from the site of the
coal to the neighbouring turnpikes; and as there is good
limestone in the vicinity, it would be an object of great
agricultural importance to the district, that the exper-
iment should prosper. Meanwhile the inhabitants of
the western parts of the county in general, bring their
coal from the Lothians and Dumfries-shire; and those
in the eastern parts of the county, principally from
Northumberland and North Durham, at distances
varying from perhaps sixteen to thirty miles and up-
ward. Under such circumstances of disadvantage,
the high cultivation of the county may well be consid-
I'rcd astonishing. Through the whole of Liddisdale
limestone abounds; but, from the state of the roads,
the diflicuhy of access, and the elevation of the ground,

little is calcined for general sale. Great quantities of
shell marl are found in the parishes adjoining Selkirk-
shire. Marl pits have also been found many years ago
at Eckford, Fdnam, and other places; and a few years
ago marl, in large quantities, was found near the Ber-
ry Moss, in Kelso parish, during the operations con-
nected with draining that morass. More recently still,

a large stratum of marl in Linton Loch, near More-
battle, has been made available for the use of the pub-
lic, and is now on sale. This is of great importance
to farmers in the neighbourhood; as marl is found to

be a manure admirably adapted for meliorating land,

especially li.ght soils; but the quantity required ren-
ders the carriage too expensive for distant use.

It has been said that strata of freestone run in a
north-east direction, from the southern extremity of
Liddisdale to the nei.ghbourhood of Sprouston, where
it is re.gularly quarried. This quarry has indeed been
long hi.glily valued, both for the beauty of the mate-
rials which it furnishes for buildin.g, and for the facil-

ity with which it is wrou.ght. For the ornaments
of public buildings, however, Eccles and Swinton
quarries in Berwickshire are found to be more du-
rable, as also for pavements and similar v/orks. Ar-
broath stone is preferred, though its distance and ex-

pense make it a luxury. There are also freestone

quarries at Denholm and Pinnacle. Different sorts of
vvhinstone are found every where on the surface, in

the beds of rivers, atid in inexhaustible quarries. To
the eastward of the Jed, the hills are covered with a
thick sward of rich grass, and some are bare and rug-
ged. Some of them, as the Eildon hills and Rubers-
law, rise beautifully from the plain, and most of them
are verdant to their summits.

In a county so extensive and elevated, the propor-
tion of heath and moss is inconsiderable, and these are
gradually yielding, where circumstances admit, to the
efforts of agricultural skill and capital. In Liddisdale,
indeed, there is much mossy ground; and a large track
of stubborn clay stretches from the south-west skirt of
Ruberslaw to the confines of that district. But even
in these districts dry and sound soil .greatly predomi-
nates. In the arable land, the soil is of various quality

and composition, consisting sometimes of rich loam,
sometimes of sand and loam mixed, and sometimes of
sand, gravel, and clay in various proportions. The loam
and rich soil is generally found on low and level lands

near the beds of rivers and rivulets. The heavy clayey

soil chiefly occupies the higher grounds; the largest

partof it is immediatelysoulh of Eildon hills, including

the parishes of Minlo, Lillieslief, Bowden, Melrose,

and a part of Ancrum, Maxton, and Roxburgh. The
extent of the district of clay is supposed to be about

10,000 acres, of which about one-eighth part may have
been planted. About one-half of the remaining part

of this heavy soil bears luxuriant crops of wheat and
other produce. In the parishes north of Tweed, near

Kelso, heavy soil is rather most prevalent, and is in

general of good quality. Another portion of it runs

along the hi.gher grounds south of Tvi'eed, near Kelso.

At the first Roman invasion of this partof the king-

dom, it appears to have been in a state of uncultivated

nature, covered with impervious woods and dreary

wastes; and the civilized invaders did little for the im-
provement of the soil, except around their encamp-
ments. The Saxons, in a later age, partiallv cut down

3 Q 2
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the woods* and cultivated the land; but it was not till

the reign of David I. that something like a plan of sys-

tematic cultivation was adopted. During the reign of

Malcolm IV. the land was partially enclosed and im-
provedj and the most skilful husbandmen of tliose times

in this county were the monks, especially those of

Kelso, who possessed extensive property. The civil

wars by which Scotland was long distracted, as well as

the frequent wars between Scotland and England, re-

tarded agricultural and every other species of improve-
ment; and the Borders, which were the focus of hos-

tile contention, were peculiarly liable to devastation.

We must therefore date the substantial improvement
of agriculture from the union of the crowns, when pro-

perty became more secure. But it was not till after

the revolution of 1686, and especially till after the

union, that property acquired real stability. Since that

time the change has been wonderful indeed, and this

county, which has taken a lead in agricultural im-
provements, may now be ranked among the best cul-

tivated parts of the kingdom; and the valued rent of it

is believed to be greater in proportion to its extent than
that of any other in Scotland. It amounts to £3 14,663,

6s. 4d. Scotch. The principal proprietors are the

Dukes of Roxburgh and Buccleugh, the Marquises of

Lothian and Tvveeddale, Lord Minto, and the families

of Scot, Ker, Douglas, Pringle, Rutherford, Sec. The
number of freeholders at present on the roll is 139, a

great majority of whom possess real property in the
county.

Leases of arable lands are in general of nineteen or
twenty-one years duration. Pasture farms, admitting
comparatively little improvement, are still sometimes
let for a shorter period. In the leases of arable lands,

provision is in general made for preventing them from
being impoverished by injudicious or severe cropping,
especially toward the close. The common restrictions

are that a certain portion of the farm shall be left in

grass or in fallow; that the straw and manure produ-
ced during the currency of the lease, shall be consum-
ed on the ground; and that two white crops shall not
be raised without the intervention of a green crop or
fallow. The enclosure of lands occasions special stipu-

lations in leases. The fences are sometimes kept up at

the mutual expense of landlord and tenant, sometimes
formed by the landlord, who is entitled to receive a cer-
tain rate of interest for his outlay, and they are then kept
in repair by the tenant. Practices somewhat similar ap-
ply to the lime laid on the land, of which the quantity
amounts to about eight single horse cart-loads, or 160
bushels per English acre. The time of entrance to

farms is generally at Whitsunday, and to such parts
as are in crop at the separation of the corn from the
ground. The rents are generally made payal)le at Mar-
tinmas and Whitsunday, but are rarely exacted till

near Candlemas or Lammas following. Leases for one
ormore lives, though they sometimes occurred former-
ly, are now very rare. The size of arable farms may
vary from 50 to 1500 acres, and may average from 300
to 400 acres. Several farms bring from jEisoo to
J2000 per annum; one gentleman, indeed, occupies
land to the extent of above ^5000 per annum. Farm-
houses and offices, which are now generally made very
commodious, are usually put in good repair by the
proprietor at the commencement of the lease, and kept
up by the tenant.

An improved system of draining, enclosing, and

cropping, is said to have been introduced by Dr. John
Rutherford about eighty years ago. At a late period,
viz. about 1750, Mr. William Dawson commenced
farming in the county of Roxburgh, was among the
first to introduce turnip and drill husbandry from Nor-
folk, and exhibited a most useful and successful exam-
ple in all the branches of agriculture. Still more re-
cently, the present four-break system of husbandry be-
came general in this county.

In 1813 the Border Agricultural Society was formed,
which have a spring and autumn meeting in Kelso, for
the exhibition of stock and machinery, and for the dis-

tribution of various prizes. It has been conducted with,

remarkable spirit and success. In 1820, this society
formed a junction with another institution of the same
kind, whose meetings were held at Coldstream and
Cornhill, and which was called the " Tweedside Agri-
cultural Society." The name of the association after
the junction was the " Union Agricultural Society,"
whose meetings are now held two years in succession
at Kelso, and one year at Coldstream or Cornhill. Re-
gular cattle markets under its auspices, have been es-

tablished at Kelso and Coldstream during part of the
winter and spring months; and these have tended both
to improve the stock, and to add to the profits of breed-
ers. Distinguished amateurs in the higher ranks fre-

quently attend the exhibitions of the society; and the
show of home-reared cattle, especially of the short-

horned breed, excites admiration' both for number and
excellence. The small hook, sometimes with a smooth,
sometimes with a serrated edge, still continues to be
the general instrument for reaping over all this part

of the country. The common long scythe is only very
partially employed.
Weekly markets for the sale of grain, are regularly

held in Kelso, Jedburgh, and Hawick, in which places

corn is sold by sample on short credit. The Kelso
market is by far the most numerously frequented, and
is generally attended by corn dealers fixim the port of
Berwick, who purchase for exportation to London,
Sec. Most of the grain produced in this fruitful dis-

trict is delivered at Berwick, though a considerable

proportion is conveyed to Dalkeith by land carriage,

where it is always sold in bulk, and paid in ready
money. One advantage of this distant conveyance
is, that the superior coal and lime of Mid-Lothian are

brought home in the carts. In particular seasons,

some portion of the corn sold in Kelso market, which
includes a considerable part of the produce of Ber-

wickshire and Northumberland, is sent to the interior

of the county westward for consumption.
There are various fairs held periodically in the

county, the greatest of which is that of St. Boswell's,

on the 18th of July, on an extensive plain near the

Tweed, for lambs, sheep, black cattle, horses, linen,

and woollen cloth. The price of wool, with the staplers

who come from Yorkshire, and other parts in the

south, is generally fixed here, as well as at Yetholm
and the Rink fair, near Jedburgh. St. James's fair is

held on the fifth of August, on the green of ancient

Roxburgh, now a part of the farm of Friars, opposite

to Kelso. A great deal of linen and woollen cloth is

here disposed of; numerous horses and cattle are ex-

posed to sale; and bargains are made between farmers

and labourers, either from the neighbourhood, or from
the Scotch Highlands and Ireland for harvest work.

Considering the distance of most of the inhabitants
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of this extensive county from fuel and markets, it is

not surprising that diftcront projects have been con-

certed for diminishing this inconvenience. A plan was

formed above thirty years ago for making the Tweed
navigable from Kelso to Berwick. But besides the

objections to this measure on the part of the proprie-

tors of the valuable fisheries near the mouth of the

Tweed, the rapid inundations to which it is sometimes

liable, were thought such as to render the measure in-

expedient, if not impracticable. In the year 1811 an

act of parliament was obtained for carrying a rail-road

from Kelso to Tweedmouth, chiefly through the exer-

tions of Hugh Scott, Esq. of Harden. Its estimated

expense was about £100,000, of which more than one

half had been subscribed in shares of £100 before the

act was passed. Various unforeseen obstacles have

since prevented the accomplishment of the measure.

But in 1824, when speculations of every kind were so

much afloat, from the overflow of unemployed ca-

pital, the subscription list was more than filled up, and
plans and estimates were ordered. A new survey of

the ground has been made during the present season

(1825,) and it is expected that early in the next spring

the work will be commenced. A liberal subscription

has also been recently opened for extending the line of

rail-way from Kelso to Melrose, and thence to Mid-
Lothian. But we acknowledge that we see no pros-

pect of the extended line being speedily accomplished.

Poor rates have been long established in this border

county. Dr. Douglas states the number of paupers in

1 796 maintained constantly by assessment to have been

979, and the amount of the assessment £2776. This
of course excludes weekly collections at the church
doors, &c. It affords at an average the small annual

allowance of about £2, 17s. to each pauper in the list.

According to the supplementary report of the commit-
tee of the General Assembly in 1820, on the manage-
ment of the poor in Scotland, the average annual

amount of the assessment during the ten preceding
years, was about £5917. In this estimate is not in-

cluded the small proportion of assessment levied on
those four parishes which lie partly or chiefly in ad-

joining counties. The number of persons sent from
England under the select vestry act of 1819, which au-

thorises a magistrate to send vagrants to Scotland,

nativesof that country, who may have been in England
half a century more or less, but who have not acquir-

ed what is called a settlement there, has been very
severely felt. See the article Kelso. We have reason
to believe that poor rates have fallen considerably in

this county since the above report of the General As-
sembly's committee was made. One great cause of
poverty through the land, is the excessive indul-

gence in spirituous liquors among thclower classes of
Society. Some correction of this evil is loudly called

for, especially when the diminished duty on home-
made spirits, and the qualified permission of their

passing to and from England from the 10th of January
next, will afford new facilities and temptations to this

ruinous practice.

The population of the county according to the go-
vernment census of 1821 is as follows: Males 19,408,
females 21,484, total 40,892. Increase since the census
of 1811 is 3662.

The county of Roxburgh contains many excellent

mansions, the principal of which are Fleurs, the seat
of the Duke of Roxburgh; Mounteviot, the seat of the

Marquis of Lothian; Minto House, the seat of the Earl
of Minto; the Pavilion, the scat of Lord Somcrville;

Springwood Park, the seat of Sir William Scott Dou-
glas; Ancrum, the seat of Sir 'William Scotl; Makers-
ton, the seat of Sir Thomas Brisbane Makdougall;
Abbotsford, the seat of Sir Walter Scott; Stitchel, the
seat of Sir John Pringle; Stobs, the scat of Sir William
Elliot; Edgerston, the seat of Mr. Rutherfurd; Dry-
grange, the seat of Mr. Tod; Chesters, the seat of
Mr. Ogilvie; Eildon Hall, the seat of Mr. Henderson;
and Riddell House, the seat of Mr. Sprott. The
most interesting of these mansions is Abbotsford, a
fine Gothic castle, the internal and external decora-
tions of which characterise it as the residence of the

poet and antiquarian of Scotland. But it is not merely
in his residence that Sir Walter has evinced his taste

and judgment. He has covered his extensive proper-
ty with the most thriving and judiciously laid out
plantations; and in improving and planting his estate,

he has set an example which has greatly contributed
to ornament that beautiful portion of the valley of the

Tweed.
Having already exceeded our ordinary limits, we

must refer the reader for various particulars connected
with the architectural and historical antiquities and
manufactures of the county, as well as for other rela-

tive information, to the articles Hawick, Jkdburgh,
Kelso, Melrose, &c.

For biographical notices of some of the most dis-

tinguished characters born in this county, we refer

to the articles respecting Sir John Pringle, M. D. and
the contemporaneous and celebrated poets and friends

James Thomson, the author of the Seasons, and Dr.
John Armstrong. Dr. Leyden was also a native of this

county, as also at an earlier period Dr. Buchan, the
author of the Domestic Medicine. Sir William Bennet
of Grubet ought likewise to be named, who, himself a

lover of literature, and devoted to its pursuits, patron-

ised Allan Ramsay, the author of the Gentle Shepherd,

and is said to have assisted him in preparing it for the
press. It would be improper to omit the notice of
Robert Riccaltoun, minister of Hobkirk, whose Fos-
thumous Theological Works, in 3 vols, though not gen-

erally known, have some warm admirers, but whose
name is better known as the early and steady friend

and patron of the poet Thomson. (See Thomson.)
We may also mention the name of the learned and
venerable Dr. Samuel Charters, a native of Fife, and
who was for more than half a century minister of

Wilton, in this county. He died on the 18th day of

June 1825, about the 84th year of his age. His pub-
lished sermons have been long known and much ad-

mired.
RUBELLITE. See Mineralogy. Index.

RUBENS, Sir Peter Paul, one of the most distin-

guished painters of modern times, was born at Cologne
in 1577. His father, who had been a counsellor of

state at Antwerp, observing the talents of his son at an
early age, cultivated them with peculiar care; and by
the diligence with which young Rubens availed himself

of the opportunities of instruction within his reach, he

made great progress in polite and classical learning.

In his leisure hours he was always found occupied with

drawing; but his father disregarding this indication of

his peculiar talent, placed him as a page with the

countess of Lalain, a situation by no means suitable to

the turn of his mind, or the direction which his studies



494 RUBENS.

had now taken. When the death of his father released

him from the obligations of filial duty, he obtained
permission from his mother to devote himself to the

profession of a painter.

With this view he became the disciple of Tobias
Verhaecht, a landscape painter of some celebrity; but
being more attached to history painting, he went to

study that branch of the art uncler AdamVan Oort.
Disgusted, however, with the vulgarity and virulence
of that artist, he soon renounced his assistance, and
became the disciple of Otho Venius, (Octavio Van
Veen) whose temper and accomplishments were pecu-
liarly congenial with his own. Under this excellent

master, Rubens was inspired with an ardent passion
for his profession. He pursued it with an ardour which
knew no bounds; and such was the proficiency which
he had attained, that in his 23d year, Otho acknow-
ledged that he could give him no farther assistance,

and advised him to seek for the higher accomplish-
ments of Jiis profession in the study of the Italian mas-
ters. In obedience to this advice, Rubens set out for

Italy, with introductory letters to the Duke of Mantua
from the Archduke Albert, Governor of the Nether-
lands.

After having examined the productions of art at Ve-
nice, he went to Mantua, where he was warmly receiv-

ed by the Duke, who was so delighted with his gen-
eral manners and acquirements, that he appointed him
one of the gentlemen of his chamber. There he had
an opportunity of studying in the palace del T, the fine

productions of Julio Romano, in which he took great

pleasure; and after remaining in the residence of the

Duke for two years, he obtained permission to repair

to Venice, for the purpose of studying the works of

Titian, of Paul Veronese, and other productions
which had particularly excited his notice during his

short visit to that city. Imbued with an admiration
of the rich and brilliant pictures of the Venetian school,

Rubens executed, on his return to Mantua, three mag-
nificent pictures for the church of the Jesuits, which
have been considered as among his finest works. De-
sirous of having, from such an artist, copies of the

most celebrated pictures at Rome, the Duke of Man-
tua offered him the means of pursuing his studies at

that capital, and he executed the commission thus

given to him with singular success.

Rubens had impressed his patron with such an opin-

ion of his ingenuity and talents, that in 1685 the duke
sent him on an embassy to the court of Spain; and
while he executed the political pai-t of his mission with
ability and success, he exercised his professional

talents on a picture of the king of Spain, by whom he
was honoured with the most marked attention.

After returning to Mantua, he paid a second visit to

Rome, where he painted three excellent pictures for

the palace of Santa Maria, in Valticella. At Genoa,
to which he next repaired, he received much employ-
ment. Among the pictures which he executed were
two for the church of the Jesuits, \iz. the Crucifixion,

and Ignatius working a miracle.
Having received accounts of the illness of-his mo-

ther, he performed a rapid journey to Holland; but he
was not able to reach Antwerp to soothe the last mo-
ments of his parent. His spirits were much affected

with her loss; but as soon as he had arranged his fa-

mily concerns, and was about to set off for Italy, his

earliest patron, the Archduke Albert, and the Infanta

Isabella, induced him to remain at Antwerp. Here
he married his first wife Elizabeth Brants, and erected
a magnificent house, with a saloon in imitation of the
Rotunda at Rome, which he adorned with a choice
collection of pictures, ancient statues, busts, and vases.
Thus elegantly established in his native land, he exe-
cuted many of those beautiful productions which have
immortalized his name; but the death of his wife, after
he had enjoyed her society only two years, afllicted

him deeply, and forced him to seek for consolation in

a journey to Holland.
The high reputation which Rubens had now acquir-

ed, and the wealth and honours which flowed in upon
him with a full channel, soon excited the envy of his
rivals. His success was ascribed to the skill of his
pupils, to Jordaens, Van Uden, and Snyders; and he
was accused by the ignorant and ill employed, of want
of invention in his art. Rubens held all these marks
of jealousy in the contempt which they always merit,
without attempting to resist them. On the contrary,
he relieved the wants of those that abused him, he
procured employment to those who envied his success,

and he answered the charge ofpoverty of invention by
the finest productions in every branch of his art.

His fame had now reached the French capital, and
he was requested by Mary de Medicis, queen of Henry
IV. of France, to ornament the galleries of the palace
of the Luxembourg. In these paintings, which have
been so mucli admired, he has depicted in allegorical

designs the leading events in the life of that princess.

This series of compositions, crowded with figures,

were executed in three years, amid other numerous
occupations. They were all painted at Antwerp, ex-

cepting two which he executed at Paris in 1623, when
he came to arrange the whole in the gallery.

During this visit to Paris, Rubens became acquaint-

ed with the Duke of Buckingham, who was then on
his way to Madrid with Prince Charles. The duke
was so much struck with his talents and accomplish-
ments, that he considered him well qualified to explain

to the Archduke Albert and his wife Isabella, the

causes of the misunderstanding which had taken place

between England and Spain. In the discharge of this

duty Rubens exhibited such prudence and tact, that

Isabella despatched him as envoy to the court of Ma-
drid to propose terms of peace. Rubens arrived in

that capital in 1628, and was received with much dis-

tinction by Philip IV. After performing his political

mission with success, Rubens was called upon to ex-

ercise his pictorial talents. Philip gave Rubens a com-
mission for five pictures for the cluirch of a convent

of Carmelites, which his minister theDuke of Olivares,

had just founded at Loeches, near Madrid. Rubens
speedily executed these elaborate pictures in his best

style. The first was an allegorical representation of

the triumph of the new law, which was personified by
religion in a triumphal car, drawn by five angels, while

others bore the cross; while infidelity and ignorance,

under the form of slaves bound in chains, followed the

triumphal equipage. The picture which was a com-
panion to this, represents Melchisedeck offering Abra-
ham bread and the tenth of his spoils. The other

two pictures represent the four doctors of the church
and the four evangelists, with the usual emblems. The
king likewise engaged him to paint eight large pic-

tures for the great saloon of the palace at Madrid.
The subjects of the pictures arc, the Rape of the Sa-
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bines; the baltle between the Romans and Sabines; the

Bath of Diana, Perseus, and Andromeda; the Rape of

Helen; the Judgment of Paris; the Triumph of Uac-

chus; and Juno, Minerva, and Venus; and they are

justly ranked among the best of his productions. He
"likewise painted the martyrdom of St. Andrew for the

church dedicated to that apostle, and a large portrait

of the king on horseback. The king was so much
gratified with these displays of Rubens' talent, that he

conferred upon him the honour of knighthood, and

presented him with a golden key as a gentleman of his

chamber.
Upon his return to Brussels in 1629, he was des-

patched to England by the Tnfnnta, to sound the dis-

position of the government on the subject of peace.

As this mission was entirely of a private nature, Ru-
bens concealed the powers of negotiating with which
he was intrusted. He was received with much respect

by Charles, who engaged him to adorn the ceiling of

the banqueting house of Whitehall, upon which he

jiainted the apotheosis of king James. The king paid

frequent visits to Rubens, when he was engaged in the

work; and, on one of these occasions, the artist availed

himself of a proper opportunity of alluding to the sub-

ject of a peace with Spain. Having found that the En-
glisli monarch was not averse to listen to the subject,

Rubens produced his credentials; and some members
of the council having been appointed to conduct the

negotiation on the part of England, a peace was speedi-

ly concluded. Rubens was honoured by Charles with
the rank of knighthood, on the 21st July 1630, and he
afterwards returned to Flanders, where he was receiv-

ed with the honours so justly due to him, both as a

diplomatist and an artist. Here he continued to enjoy

his reputation, and to add to the number of his works.

He married his second wife Helena Forment, who was
a distinguished beauty, and who was said to be of great

use to him in the execution of his female figures.

When Rubens had reached the 58th year of his age, his

frame, naturally strong, began to give way to repeat-

ed attacks of the gout, which compelled him to aban-

don his larger undertakings, and to confine himself

entirely to easel painting. He continued, however, to

enjoy suflficient health to enable him to continue his

professional labours till the year 16-10, when he died

on the 30th of May, in the 63d year of his age. His
remains were interred with great pomp in the church
of St. James, at Antwerp, beneath the altar of a pri-

vate chapel of his own, which he had ornamented with

a beautiful painting. His wife and children erected a

monument to his memory, with a Latin epitaph, set-

ting forth his virtues and his talents. He was succeed-

ed by his son Albert, (born in 1614,) as secretary to

the counsel in Flanders. This young man, though he

did not inherit the peculiar talents of his father, was
the author of several works on coins and medals, and
other subjects of antiquarian research.

For an account of the peculiar style of Rubens, and
criticisms upon his principal works, we must refer the

reader to our article on Painting.

RUBY See Minkralogy. Index.

RUDBECK, Oi-Aus. See Botany.
RUDDIMAN, Thomas, a celebrated Scottish wri-

ter, was born at Raggel, in the parish of Boyndie, in

Banffshire, in Oct. 1674. After receiving a good clas-

sical education at the parish school, young Ruddiman
was ambitious of pushing his education at college. He

had heard of the annual competition at King's College,

Aberdeen, for bursaries; and his father, fi'om thinking
him too young, had opposed his wishes; he resolved,

without his knowledge, with only a guinea in his

pocket, which his sister had privately given him, to

set out for that literary city. On his road to Aberdeen
he was met by a gang of gypseys, who robbed him of
his coat, his stockings, his shoes, and his only guinea.
Undismayed at these losses, he continued his journey,
and presented himself as a candidate for one of the

university bursaries; and though without friends, and
almost without clothes, he succeeded in gaining the
first prize.

After studying five years at the university, he look
his degree of M. A. in 1694, and after spending a short

time as tutor to the son of Mr. Young of Auldbar, he
was appointed schoolmaster of the parish of Laurence-
kirk, a situation which he held for three years.

The celebrated Dr. Pilcairne happening to arrive at

Laurencekirk, he was detained there the whole day by
a violent storm, and inquiring of the landlady if there
was any agreeable person in the village who would
take part of his dinner, she recommended Mr. Ruddi-
man as both learned and social. The learned doctor
was so much pleased with the information and man-
ners of his guest, that he invited him to Edinburgh,
and promised him his friendship and patronage.

Induced by this invitation, Ruddiman went to Edin-
burgh in 1700; and two years afterwards he was ap-

pointed assistant librarian to the Faculty of Advocates,
with a salary of £8, 6s. 8d. Although he had some
employment as a teacher, and was engaged by book-
sellers to assist in different literary undertakings, yet

his income was so small that he commenced the busi-

ness of an auctioneer in 1707. He still, however, con-
tinued his literary labours; and in the same year her
published an edition of Voluseni de Animi Tranquilli-

tate Dialogus, with a life of the author. In 1709 he
published Johnstoni Canlici Solomonis Paraphrasis
Poelica, and also Johnstoni Caniica, with notes; a work
which he inscribed in verse to his patron Dr. Pitcairne.

His next literary work was a new edition of Bishop
Gawin Douglas's Translation of the ^neid, for which
he wrote the glossary, and probably the forty-two gen-
eral rules for enabling the reader to understand the

language.

Ruddiman was now invited to the rectorship of the

grammar school of Dundee; but the Faculty of Advo-
cates anxious to retain him, increased his salary to

£30, and thus induced him to decline the offer.

In 1714, he published his Rudiments of the Latin

Tongue, which superseded all other books of the kind

in Scotland. It was taught even in England, and still

retains its place in the Scottish seminaries. In 1715,

he edited Buchanani Opera Omnia, in 2 vols, folio,

which he enriched with critical and explanatory notes,

a preface, and a dissertation entitled De Metris liu-

chananceis Lihellus.

In the year 1715, he commenced the business of a

printer, in company with his brother, who had been

regularly brought up to the profession ; and some
years afterwards he was appointed printer to the uni-

versity.

In 1720, Ruddiman published the first part of his

Grammalicx Lalinse Instilutiones, which was soon

followed by his Grammatical Exercises ; a work which
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is still used in teaching Latin in Scotland. The second
part of the first of these works appeared in 1731.

In 1739, he published Selectus JJiplomatum et Nu-
mismaltim Scoiise Tliesauriie, which was a continuation

of Anderson's Diploinatu et Numianiuta Scolipe.

Ruddinian and his brother became proprietors of

the' Caledonian Mercury newspaper in 1729, and it

continued in the family till 1772.

Although our author was zealously attached to the
house of Stewart, yet he took no part in the rebellion;

and in 1745 he retired to the country, and occupied
himself in writing Critical Observatiom on Burinan's
Commentary on Lucan's Fharsalia, which was soon
afterwards published.

During the last years of his life, Ruddiman was al-

most constantly engaged in literary disputes; but he
performed his part in these discussions with prudence
and temper, and he considered the cause of truth to

be too sacred to be abandoned, merely because he

himself might be involved in controversy. His eye-

sight having begun to fail, he resigned the situation

of librarian to the Faculty of Advocates, in 1752. He
died at Edinburgh on the 19th of January, 1757, in

his 83d year, and was buried in the Grey-Friars
church-yard, where no monument records his talents

and his virtues.

RUFUS, Ephesius. See Anatomy.
RUGBY, anciently Eocheberie, a town of England

in Warwickshire, has an elevated situation on the

south side of the Avon, and about a mile from the

place where it receives the rivers Swift and Dove.
The town is neat, and the streets, which are irregular

and badly paved, are disposed in the form of a trian-

gle. Many of the houses are of wood. The church
is a commodious structure, handsomely fitted up with
an organ.

This town has been long celebrated for its grammar
school, founded by Laurence Sherrif, Esq. in Queen
Elizabeth's reign. It is managed by twelve trustees

from the nobility and gentry of the county. The pro-

perty of the school is at present worth above £2000.
It sends fourteen exhibitioners, with annuities of £40
each, to the universities. Vacancies are filled up at

the annual examinations, which are attended by a

member from both universities, appointed by the

vice-chancellor. The scholars amount to 330, 50 of

whom are on the foundation. A handsome and com-
modious building has been erected for the school since

1808. It is of white brick, while the angles, cornices,

and the dressings of the windows and doors, are of

stone. Sixty of the boys are lodged in this building,

and the rest are accommodated at the house of the as-

sistant master, or at boarding-houses in the town.

The principal front is 220 feet long, with a tower gale-

way in its centre leading to the principal court, which
is a fine area 90 feet long and 75 wide, with a plain

cloister on three sides. On the south side of the court

are the dining hall for the boys in the head master's

house, and three schools for different classes; the

great school occupies the west side, and the schools

for French and writing the north. The house of the

head master is at the east end of the south front; and
there is between it and the schools a range of build-

ings divided into small apartments for the boys. The
town contains about 278 houses, and 4490 inhabitants.

RUGEN, an island in the Bp.ltic, belonging to Rus-
sia. It is situated opposite to Stralsund, on the coast

of Pomerania, from which it is divided by a channel
about a mile broad. It is about thirty miles long, and
from twenty-five to thirty broad, and contains about
360 square miles. It is so much penetrated by the
sea, that it resembles a number of peuinsulas joined
together. The two principal divisions of the island
are Jasmund and Wittow. The coast, which consists
in many places of chalk cliffs with petrifactions, is

much higher, and more precipitous than that of Po-
merania. The soil, which is very fertile, produces
all kinds of grain, several thousands of lasts being
shipped annually for Stralsund. Large herds of cat-

tle are bred and exported; but it is supplied with fuel

from Pomerania. Rugeu docs not contain any good
harbour. The language of the island is German. It

was long subject to Sweden; but along with the rest

of Pomerania it was added to Prussia in 1814. Ber-
gen is the capital of the island. See Bergen.
RULE OF THREE, or the Golden Rule, the name

of a rule in arithmetic, the object of which is to find

a fourth proportional to three given numbers. As the

theory of the rule has already been explained in our
article Geometry, we have only to give it in its prac-

tical form.

Rule. Set down on the right hand the one of the

three given terms which is of the same kind or name
as the answer required; and from the nature of the

question, consider whether the answer will be greater

or less than this term. If the answer is to be greater,

place the lesser of the two remaining terms on the

left, and the other in the iniddle; but if it is to be less,

place the greater of the two other terms on the left,

and the other in the middle. When this is done, mul-
tiply the second and third terms together, and divide

the product by the first term, and the quotient will

be the answer required. This rule is equally appli-

cable to integral, fractional, and decimal numbers.
RUM is the name of an ardent spirit distilled from

the sugar cane. The ingredients which are employ-
ed, are the lees or feculencies of former distillations

fifty gallons; molasses or treacle drained from the

sugar six gallons; scummage of the hot cane, juice

from the boiling-house, (or sornetimes raw cane li-

quor,) 36 gallons, equal to other six gallons of molas-
ses; and water 8 gallons, making in all 100 gallons.

When the above wash is fermented in the common
method to a proper degree of acidity, it is distilled in

the common way; and about 1200 gallons of this mix-
ture or wash produces about 1 13 of rum. For a full

account of the process, see Edward's History of the

TVest Indies, vol. ii.

RUM, Egg, and Muck, the name of three of the

Western Islands of Scotland, in Argyllshire, situated

to the west of the isle of Sky. Rum is about nine

miles long, from six to eight broad, and has a super-

ficies of 22,260 acres. It consists of a heap of moun-
tains of the same height, the highest being about

2500 feet. Loch Scresort is its only harbour. It is

subject to perpetual storms of wind and rain. Egg
is six miles long and four broad. It is divided into

two eminences by a valley, the one rising to high ba-

saltic cliff's, and the other into the Scuir of Egg, 1500

feet high. Muck is a green island three miles long.

The population is about 600.

RUMFORD, Count. See Thomson, Benjamin.
RUPERT, Prince. See Britain.

RUPERT'S Drops. See Annealing and Glass.
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RUSH, Benjamin, a celebrated American physi-

cian, was born near Bristol in Pennsylvania, on the

Sth January, 1745. Afler receiving; the clenienls of a

classical education he went to the college of Princeton,

where he took his (leirree of B. A. in 1760. He be-

gan the study of jihysic under Dr. Redman, of Phila-

delphia, and took his det^ree at lulinburi^h in 1768,

having written a thesis Dc co7icoctione ciborum in ven-

triculo.

About the period of Dr. Rush's return to Philadel-

phia, an attempt was made to oi'ganise a medical

school in that city, and upon his arrival in 1769, he

•vvas appointed professor of chemisiry. Dr. Rush was

sooi\ alter elected a nu-ml)er of the Ameiican Philo-

sophical Society; and in the 1st vol. of their Trans-

actions, printed in 1770, he published his Account of
the Effects of the Stramonium, or Thorn Apple.

In June 1776, he was a incinbcr of the Provincial

Conference which met in Philadelpliia, and on the 23(1

day of (hat month, moved the appointment of a com-
mittee to draft an address expi'essive of the sense of

the Conference respicling the independence of tlie

Ameiicdii Colonies. Dr. Rush, wiio, with James Smith
and Thomas M'Kean, had been appointed for this pur-

pose, the next day leporled a declaration which was
adopted in the Conference and jjresen'.ed to the Ame-
rican Congress the day after. This declaration, simi-

lar even in its phraseology, anticipated ahnost the

whole of the declaration of independence.

Immediately after, he was chosen member of Con-
gress for Pennsylvania: and on the 4th of July, with
eight oilier delegates of the state, he signed the in-

strument of independence. In 1777, he was appointed
surgeon general of the military hospital in the middle
department, and in the same year physician-general
of that hospital. This situation, howt^ver, he resign-

ed in July followitig: and though he for some time
after took a part in the politics of the state in which

he resided, yet he resolved to quit that scene of con-
tending passions, and to devote himself to the peace-
ful pursuits of his profession. To this resolution he.

firmly adhered; and the rest of his life was passed in

the most zealous discharge of his professional duties,
and in the study of medical science, which at that time,
was in a very low condition in .'\merica.

When the medical colleges of Philadelphia were in-

corporated into the University of Pennsylvania in 1791,
Dr. Rush was appointed professor of the institutes of
medicine and clinical practice. Two years after-

wards, when the yellow fever was so fatal throughout
the United Stales, Dr. Rush devoted his whole mind
to the investigation of the disease, and pul)lished in

1794, in one vol. 8vo. his Hintory of the. Yellow Fever,
which was celebratfd for its minute and correct ac-

count of the disease.

Having publisiied many papers in various works,
Dr. Rush collected them in 1788, under the title of
Medical Inqinries and Observations, of which the fifth

volume appeared in 1798. The last work of any im-
portance which Dr. Rush published, was On the

Diseases of the Mind, which appeared in one volume
8vo. in 1812.

Dr. Rush had been threatened with consumption
during the greater part of his life; but he had warded
off its attacks with great skill. On the 13th April he
was seized with a slight aflection of his lungs. His
disease, however, assumed a typhus character, and,
after an illness of five days, he died on the 19lh April
1813, in the 69th year of his age.

Dr. Rush was the author of a great many pamphlets
and essays, the most important of which have been
preserved in his Mediccd Inquiries and Observations.

Sec the American Medical Re2;ister, by Dr. Hosack
and Dr. Francis; Chalmers' Biographical Dictiona-

ry, Vol. XXV.; Rees' Cyclopxdia; and Journal of the

Hottse of Representatives of Pennsylvania, for 1776,

p. 43.

RUSSIA.

GENERAL HISTORY.

In treating of the history of Russia some authors
have adopted regular plans. The learned and famous
Schloctzer divided Russian history into five great pe-
riods. He was of opinior,, 1st, TJiat Russia, from the
year 862 till the lime of Sviatopolk, ought to be named
commencing (nascens): 2d, from the lime of Yarsalaf
till the Mogoles, divided (divisa): 3d, Prom the lime
of Balii till I\4n HI. op/jce.s.ve;/ (oppressa): 4lh, From
Ivan IH. till the time of Peler the (ireat, victorious
(viclrix): 5lh, From Peler the Great till Catharine the
"iA,flourishing. But Karamzin thinks this division is

rather ingenious than well founded, because, 1st, The
age of Vladimir was already an age of power and fame,
and not of birth: 2d, The kingdom was also formed
before the year 1015: 3d, If, according to her internal
situation, and her external operations, it be necessary
to mark periods, can we associate the time of the
great Duke Dmitrii Alexandrovitch and of Dmitrii

Donskoi ? passive slavery, with victory and fame ?

4th, The time of the usurpers is more characterised

by misfortune than by victory. The same author is

likewise of opinion that it would be much better, and
more just, to divide Russian history into, 1st, ancient,

from Rurik to Ivan the HI.; 2d, iniddlc, from Ivan
HI. to Peter the Great; and, 3d, modem, from Peter

the Great to Alexander I. The system of appanage
was the character of the first epoch; monarchy of the

second; and the change of civil customs of the third.

In our sketch of the history of Russia, we do not deem
it necessary to adopt any divisions.

The origin of the Russian empire is involved in

great obscurity.* A herd of the Slavi, Slavonians,

or as they are oftener called, Sclavonians, who had
advanced from the banks of the Danube, and were

wandering upon those of the Dneper, are supposed to

have fixed themselves about the Sth century, in the

region now occupied by the government of Kief, and

to have built their capital, which is still known by the

*J^f learned and venerable Roman Catholic metropolitan Sestrcnenitz de llohujz, author of an elaborate work, " Rechercha
turPorigine des Slaves," &c. considers the Russians as of Moorish origin, and of the same tribe with the Pelasgi.

Vol. XVL Part II. 3 R
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same name. It is also conjectured that another tribe

of the Slavi fixed themselves on the V'olchof, and
founded the well-known city of Novgorod. Of neither

tribe do we possess any regular accounts till about the

middle of the 9th century. According to the Russian
historians the Slavi were completely subjected about

the year 860, by the Varages, or Varagians, a piratical

nation who dwelt upon the coasts of the Baltic, under
their leader, Rurik, who established the seat of his go-

vernment, near the Volchof, at a place called Old La-
doga, and who, with two other chiefs, governed the

conquered provinces. From this period may be dated

the commencement of the Russian monarchy.
In the year 865, the Slavi flew to arms, and made a

brave but vain attempt to regain their independence.

Emboldened by success, Rurik extended his territo-

ries, and fixed the seat of his government at Novgo-
rod, which was already a large city. Soon afterwards,

by the death of his copartners in the government, Ru-
rik became sole ruler of the conquered territories,

reigned over them seventeen years in tranquillity, and
became the primogenitor of a long line of descendants,

who swayed the sceptre for several centuries. Rurik
assumed the title of J'cliku Kniaz, or Great Duke.
His territories were of considerable magnitude, and
to them he recalled his countrymen the Varagians.

At his death, his only son Igor, was a minor; and
Oleg, a kinsman of the deceased sovereign, took upon
himself the administration of affairs. Endowed with

a martial spirit, and ambitious of military fame, or of

conquest, he collected a numerous army, marched to

the south, and after reducing several towns, reached
Kief, which he got possession of, after treacherously

and barbarously murdering Oskhold, and Dir, the two
chieftains of the Kievians. Ki6f then became the ca-

pital of Russia. In 886 Oleg defeated the Drevlians,

the Severyani, and the Raditmitchei. In 900 the am-
bitious Oleg next projected and successfully executed

an expedition to Constantinople. With 80,000 troops,

on board of 2000 vessels, he sailed, by the Dneper, to

the Black Sea, and from thence to that capital, and
triumphed over Leo, who then swayed the sceptre of

the Grecian empire. He returned loaded with im-
mense booty, and so astonished the people that they
imagined him endowed with supernatural powers.
During the thirty-three years which Oleg maintained
the sovereign power, it appears that his administra-

tion was well regulated. He is said to have built

many towns.

On the death of his guardian, in 913, Igor took pos-

session of the throne at the age of forty. Endowed
with the same warlike spirit as Oleg, after having
quieted different rebellions, and vanquished the Drev-
lians, the Uglitchis, and the Petchenegues, Igor plan-

ned a second expedition against Constantinople, and,

according to the Russian annals, which are no doubt
extravagant, equipped an army of 400,000 warriors.
In the year 9-H, he set sail with this great army for

Constantinople without having made any declaration

of war, and without any ostensible motive for infring-

ing the treaty of peace which had been entered into

by Oleg and Leo. For this conduct he was severely

punished. He was met by the Grecian forces, under
able generals; attacked both on land and in his ships;

and completely defeated. Scarcely a third of the army
returned with him to his own country. Notwith-
standing his bad fortune, with an undaunted spirit,

and with new forces, he set out a second time for
Greece; but before he had advanced beyond the Tau-
ridan Chersonnesus, he was met by deputies from the
Emperor Romanus, who offered to pay the same tri-

bute to him as to his predecessor. Igor then retired
with his army, and was afterwards put to death by
the Drevlians, against whom he waged war, because
they had refused to pay an augmentation of yearly tri-

bute. Igor left one son by his spouse Olga, a princess
of a bold and daring spirit. As Sviatoslaf was very
young, Olga assumed the reins of Government, and
in revenge for the death of Igor, took possession of
the capital (Ikorest, or Koristen,) of the Drevlians,
and committed the most barbarous outrages and cruel-
ties upon the people. But in the opinion of her pane-
gyrists, Olga attempted to introduce the Christian
religion into the Russian territories. She undertook
a journey to Constantinople, about the middle of the
tenth century, when she was baptized, the Emperor
Constantino Porphyrogenitus himself having conduct-
ed her to the baptismal font; and in the character of
her sponsor, having given her the name of Helen.
After she had ceased to rule, she persuaded her son
to embrace the Christian religion, but he disregarded
her solicitations. Nevertheless, a few proselytes were
made among the people.

Olga appears to have been a woman of considerable
talents, and to have infused useful instruction into her
sex. She has long occupied a distinguished place
among the Russian saints.

Sviatoslaf, who had been in possession of the go-
vernment long before his mother's death, was quite a
military character. He passed his life in the camp,
inured himself to every kind of privation and hardship,

and in fact denied himself every accommodation ex-
cept what he could enjoy in common with his soldiers.

By this conduct, he ingratiated himself with his

troops, and then carried them against the Khosars,
whom he completely defeated. The emperor Nicepho-
rus Phocas, being harassed by the Ungrians, who
were assisted by his treacherous allies the Bulgarians,

applied to Sviatoslaf for assistance. A treaty having
been entered into, Sviatoslaf advanced with a numer-
ous army, and made himself master of most of the

Bulgarian towns along the Danube. He was obliged,

however, to retrace his steps, in consequence of the in-

vasion of his territories by the Petchenegues, whom
he afterwards completely defeated. He now resumed
a former design of establishing himself upon the banks
of the Danube, and divided his hereditary dominions
among his children. He gave Kief to Yaropolk, the

territory of the Drevlians to Oleg, and the govern-

ment of Novgorod to Vladimir, a natural son born to

him by one of the attendants of Olga. After a de-

feat, he was ultimately successful over the Bulgarians,

but he was overcome by the Grecian army, which was
sent against him in consequence of his having acted

like a master, and not like an ally. Subsequently he

suffered another defeat from the Petchenegues, and
was killed. Varopolk vanquished his brother Oleg,

and afterwards he himself was slain, when Vladimir,

prince of northern Russia, acquired the undivided

possession of all his father's territories, which he

widely extended, and became one of the most distin-

guished monarchs of the age. He carried on a suc-

cessful war with Poland. By his victories, he ex-

tended and enriched his empire, and established the
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Christian religion, which had hitherto made little pro-

gress in his dominions. He himself was baptized by

the name of Basilius, and was married to the sister

(or the niece) of the Grecian emperors Basilius and

Constantine. If we can credit history, after his con-

version he became quite another man, and led an ex-

emplary life of virtue and relijjion. The establish-

ment of Christianity, and with it of arts and sciences,

commerce, and schools, forms the most memorable

event in the life of Vladimir, (and one of the most im-

portant in the history of Russia,) who, considering

the time in which he lived, has with considerable jus-

tice been called Vladimir the Great. In his old age,

he marched against a rebellious son, on whom he had

betsowed the government of Novgorod; but he died of

grief upon the road after a long and glorious reign of

thirty-five years.

Before his death, Vladimir had divided his exten-

sive dominions among his twelve sons, whom he had

had by four wives, reserving to himself and his imme-
diate heir the grand principality of Kief. The conse-

quences of this ill-judged distribution were dreadful.

Disunion, contention, and almost perpetual warfare

existed among his descendants. Sviatopolk ordered

his brother Boris, who had a right to the throne, to

be assassinated in 1015, as also his cousins Gleb and
Sviatoslaf. In 1016, being deprived of the throne by
Yaroslif, he had recourse to Boleslaus, king of Poland,

and his father-in-law for assistance. He ravaged Kief

and its neighbourhood in the year 1018, and reascend-

ed the throne. But soon afterwards he was obliged

to fly, when Yaroslaf again took his place. In 1026,

the principality of Tmutarakan (ancient Phanagoria,

and now Taman) was joined to Russia. Different

wars were maintained with the Greeks. Yaroslaf

formed the first code of laws in his country, known
under the appellation of "Russian Code." In the

year 1037, he ordered Ilarin to be consecrated metro-

politan of Kief, without the consent of the patriarch

of Constantinople; and in 1053, the Greek church se-

parated itself from the Roman Catholic church. In

1054 Yaroslaf joined together the two most powerful
principalities, those of Kief and Novgorod, and soon
afterwards he died, as is supposed, after a reign of

thirty-five years. Like his father, he also divided his

territories among his five sons, and the same conse-

quences followed. Isyaslaf, his eldest son, and great

duke of Kief, was once expelled from his dominions,
but received them again, and reigned till the year
1078. From the death of Yaroslaf to the beginning
of the thirteenth century, the history of Russia com-
prises little else than a series of intestine commotions
and petty warfares with the neighbouring states. The
system of dismemberment of the dominions was im-
prudently continued by the princes at their death, and
was attended with the same melancholy results. Dur-
ing this period, there were not fewer than seventeen
independent principalities, which were afterwards
reduced to seven, viz. those of Kief, Novgorod, Smo-
lensk, Vladimir, Tver, Cialitch and Moscow. Of
these Kief and Novgorod long continued to be the most
powerful, though they could not always maintain their

superiority over the other principalities. Vladimir
also became a grand principality and as powerful as

Kief and Novgorod. The names of the various princes
who were in power during the above period, especially

as there were one, two, and three of the same name,

make a long catalogue. Among them occur Isyaslaf,

Vseslaf, Vsevolode, Sviatopolk, Vladimir, sirnamed

Monomach, Mstislaf, Igor, Gcorgii, Rostislaf, Andrei
Bogholyubskii, who made Vladimir his capital, Mi-
chail, Constantine, See.

The Poles and the Hungarians took advantage of

the intestine broils that attended the dismemberment
of the Russian monarchy, and made several successful

inroads. The Tartars likewise made different irrup-

tions into Russia, and at length, under the Khan Batii

completely overran it, and made themselves masters
of Kief and Novgorod. Although the khan did not

himself assume the nominal dignity, he may be said

to have been sovereign, as he placed on the throne

any of the native princes whom he pleased. Among
a succession of these, Alexander Yaroslivitch, prince

of Novgorod was by far the most distinguished. He
was installed Great Duke of I^ussia by the Tartar

Khan in 1252, and continued to reign till 1264. A
victory which he had gained over the Livonians and

the Swedes in 1240, on the banks of the river Neva,

procured him the honourable sirname of Nevskii. He
is one of the tutelary saints of theRusso-Greek church,

and his memory is held at this day in the greatest

veneration. After him followed a number of other

princes, as Yaroslaf III. Vassilii I. Dmitrii II. An-
drei III. Daniel, Georgii, Dmitrii, Alexander II. Sec.

Sec. whose times, like the past, had been disturbed by

internal commotions, and trifling warfares.

In 1328, Ivan Danilovitch, sirnamed A'rtAYa, receiv-

ed the principalities of Vladimir and Moscow from
theTartar Khan, and Moscow was then declared to be

the capital of all Russia. This city had been founded

in 1147, but was greatly improved, especially the

Kremle by IvS.n, who also established the dignity ofme-
tropolitan, and founded the cathedrals of the Assump-
tion, of St. Michael, and of the Transfiguration in

this city. He was succeeded in 1353 by Ivan II.

whose reign which had been very tranquil, termina-

ted with his death, by the plague, in 1358. An in-

trigue of ten years followed, and was accompanied
with its common evils. About the year 1362 Dmitrii ob-

tained the great principality from Hildir, Khan of the

Tartars. After a reign of about two years he was depos-

ed, and it was given to the true heir Dmitrii Donskoi.

Dmitrii Donskoi was son of Ivan II. His reign

lasted twenty-six years with fame and glory. He is

not reckoned to have had great talents, but many vir-

tues, and to have been beloved of his subjects. He
became so powerful as to have received the homage of

almost all the Russian princes. Proud of the increase

of his own power, and despising the weakness of his

rivals, he refused to pay tribute to the Tartars. War
was the consequence between him and Mamai, the

khan. A dreadful battle was fought on the Don, in

which Dmitrii, after various success, was ultimately

successful, and hence received the sirname Donskoi.

He had the misfortune, however, to see Moscow taken

and burned by the Tartars under Tachtamish, in the

year 1382, when most of the inhabitants perished by

fire, water, or the sword, and the rest were made pri-

soners. He died in 1389, and was succeeded by his

son Vassilii (II.) During his reign the Tartars made
another incursion into Russia, under the famous Ti-

mur, or Tamerlane, who, after having subdued all the

neighbouring Tartar hordes, extended his con(|uests

to the Russian territories, took Moscow by assault,

3 R 2
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and carried off immense plunder. During this sove-

reign's reign Russia three times experienced the hor-

rors of the plague, and oftener than once was exposed

to famine. Vassilii died in 1425, and was succeeded

by his son Vassilii III. sii-named the Blind, who twice

lost his throne, was re-established upon it, and died

after a reign of thirty-seven years.

The latter end of the fifteenth century forms a splen-

did epoch in the history of Russia. I'rom 1462 to

1505 reigned the famous prince Ivan Vassilievilch,

who, in a second marriage, espoused Sophia, daughter
of Thomas Paleologus. At her instigation he shook
off the Tartar yoke, attacked their territories, and

made himself master of Kazan,where he was solemnly

crowned. This last event took place about the year

1470, and led to a complete emancipation from the

dominion of the Tartars. He extended his territories

immensely, and subjected Novgorod after a seven

years siege, and there obtained immense treasures. In

his reign, the knowledge of gun-powder, and the art

of casting cannon were introduced into Russia by

Aristotle of Bologna, who, along with other foreign-

ers, was employed to recoin the Russian money. Aris-

totle, Solarius, and others, at a vast expense, enclosed

the Kremles of Moscow and Novgorod with thick walls,

for the sake of greater security. After a reign of for-

ty-three years, Ivan was murdered or died, in the 60th

year of his age.

In the year 1505, his son Vassilii IV. sirnamed the

Courageous, ascetided his father's throne. The Tar-

tars not only revolted, but with a mighty force entered

Russia, and carried their arms even to the gates of

Moscow, and forced the sovereign to make presents

and give a promise of renewed allegiance. Soon after-

wards, however, Vassilii recovered Kazan, as well as

Pskof, a town which possessed considerable commerce
and wealth. Under his reign all the principalities of

Russia were united, and they have ever since remained

under the dominion of one sovereign. After a reign

of twenty-eight years Vassilii died, and was succeeded

by his son Ivan (IV'.) Vassilievitch, who was after-

wards sirnamed the Terrible, and by foreigners the

Tijrant. As he was only three years old, the queen-

mother was appointed regent during his minority, an

office for which she did not ^jossess the requisite

talents. She died in 1538, and afterwards when Ivan

had attained his seventeenth year, he assumed the

reins of government, secured the domestic tranquillity

of his dominions, made himself master of the king-

doms of Kazan and Astrachan, and liberated forever

his country from the thraldom of the Tartars. Intlie

year 1750 the inhabitants of Novgorod were suspected

of having formed a" conspiracy for surrendering the

city and the surrounding territory into the hands of

the king of Poland, and they dearly felt the eflects of

Ivan's vengeance; 25,000 of those who were implicated

in the plot, having suffered by the hands of the execu-

tioner. With justice, therefore, this monarch was nam-
ed the Terrible or the Tyrant. He was at great pains,

however, to adopt measures for the improvement and
civilization of his people, and his new code of laws

called the Soodebnik, is well known even at this day.

He sent an embassy to the emperor of Germany, on

purpose to request him to permit a number of German
artists, mechanics, and literary characters to establish

themselves in Russia; but in consequence of measures
taken by the jealous inhabitants of Lubeck, few of

them reached Moscow. Ivan engaged in a war with
Sweden, for the possession of Finland, in which he
reaped little advantage. He invited some English-
men to Moscow, who, when on a voyage of discovery,
had landed on the shores of the White Sea, near the
situation of Archangel, and li-ealed them in the kindest
manner. In consequence of this, and of his great
esteem for the English, a new commerce was esta-

blished between Russia and England. In the reign of
Ivan Siberia was also con(]uered by the brave Yermak
with his band of i)hinderers, and afterwards presented
to the Tsctr, a title which, accordinglo some accounts,

he was the first to assume. But he also endured
reverses. In his time, Russia was invaded by the

Tartars, and even Moscow was plundered, and com-
pletely burned, and above 120,000 citizens, besides

womei\ and children and foreigners, were also burned
or buried in the ruins. The Livonians, Poles, and
Swedes, having united in a league against the Russians,

gained great advantages over them; but peace after-

wards ensued. Soon after these events the tsar was
defeated in an engagement with the Tartars, and died

in the year 1584, when his eldest son Pheodor, a weak
prince, became possessor of the throne. He had
married the sister of Boris Godunof, a man of great

ambition, immense riches, and considerable talents,

and who aimed at the imperial dignity, which he ulti-

mately attained. The young prince Dmitrii, only

brother of Pheotlor, suddenly disappeared, and it is

generally supposed that he was assassinated by order

of Boris. Pheodor soon afterwards died, in 1598;

and it was strongly suspected that he had been poi-

soned by his brother-in-law. With him ended the

family of Rurik, a dynasty which had possessed the

sovereign power in Russia ever since the establish-

ment of the principality by that Varagian chief. As
there was now no hereditary successor to the vacant

throne, by the artifice and intrigues of his partisans,

Boris Godunof, succeeded in his place of being elected

tsar ; an honour of which he proved himself not

unworthy, if we could overlook the means by which
he ascended the throne. In every way he endeavoured
to advance the interests of his nation, and to improve
the slate of his people, as by the extension of com-
merce, and the encouragement of arts and sciences

and manufactures. He made himself respected abroad,

and received ambassadors from almost all the powers

of Europe, and concluded an advantageous alliance

with Sweden. His reign, however, was rendered

unhappy by one of the most dreadful famines on

record, and by the successful operations ofOlrepief,

a monk, who re|)resented himself as the murdered
IJmilrii, the son of the late tsar, and the heir of the

crown. Boris, unable to resist the torrent of public

opinion in favour of bis rival, is said to have taken

poison, which caused his death in the year 1605.

Though his son Pheodor was placed upon the throne

by the principal nobility, yet the party of the false

Dmitrii, as he is generally called, was so strong that

the new tsar was dethroned, within six weeks after

his accession, and with his mother and sister was
sent to prison.

Otrcpitf had now attained the summit of his ambi-

tious hopes, and made his entry into Moscow with

the utmost magnificence, attended by his Russian

adherents and his Polish friends. He is said to have

caused the death of the dethroned Pheodor, as well as
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that of his sister by strangulation. The new tsar,

though he possessed ubililies, U)st the hearts of the

Russians by his cxueme imprudence, and at length

turned them against him. 'I'he populace, incensed by

the clergy, declaimed against Dmilrii as an heretic,

and Shuiskii, a nobleman, who had been condemned

to death by the tsar, but had afterwards been par-

doned, put himself at the head of the enraged mob,

and attacked the tsar's palace. Dmitrii, as well as

his closest adherents, were killed. Uy interest, cun-

ning, and intrigue, Vassilii Shuiskii secured his elec-

tion, as the Russian historians atVecl. to call it, to the

vacant throne. His reign was short, uninteresting,

and greatly disturbed by faclions, and by the preten-

sions of other two factitious Dmitriis, who successively

declared themselves to be either the late tsar, or the

prince whom he had caused to be assassinated. While
the country was in confusion, and quite distracted,

Russia was invaded by the Poles, who deposed Shuis-

kii, made him prisoner, and sent him to Poland, wlierc

he died in the year 1612. Mis fate excited little

regret, because of the false part he had acted towards
Otrepief, who had saved his life, although himself

an usurper.

The state of Russia at the baginning of the seven-

teenth century, was at first most melancholy, but after-

wards most glorious. One usurper followed another.

Shuiskii was deposed ai\d a prisoner; Moscow without

a sovereign, was pillaged, and occupied by the Poles;

the great Novgorod was seized by the Swedes; and

the whole kingdom was in a slate of anarchy and con-

fusion. Nothing seemed to be anticipated but the final

partition, or the entire annihilation of the empire,

when suddenly and unexpectedly her liberators appear-

ed. Kosma Minin, a Ijutcher of Nijnii Novgorod,
roused by the bigliesl patriotism, resolved to deliver

his country from her enemies, or to sacrifice his all in

the attempt. He inspii-ed his countrymen with the

sanie sentiments, who immediately contributed their

properly to bear the general charge, or act for the

general good. The old gave their benediction to the

young; wives received llie oaths of their husbands
and children to conquer or die for their countrv;

females, old and young, divested themselves of their

ornaments, their pearls, and precious stones; and the

citizens transported their most valuable effects to a

general depot. Prince Pojarskii, who had distin-

guished himself during the reign of the Tsar Shuiskii,

was chosen as commander of numerous troops, which
were rapidly assembled. He conducted them to Mos-
cow, vanquished the Poles, in various engagements,
and liberated Russia from the thraldom of her ene-

mies. A splendid monument has I)cen lately erected
at Moscow by the Emperor Alexander, in commemo-
ration of these heroic achievements, on which is the
following inscription: " To citizen Minin and Prince
Pojarskii, grateful Russia, IS 18." Of the events of
this disluibed period, a minute account is given by Dr.
Lyall. whose work contains a view of the said monu-
ment.*
Though there had been divisions among the nobles

as to the choice of a sovereign, especially whether
they should have a Polish or a Swedish prince, the
most powerful party were desirous of elevating to the

throne a native Russian, a distant relation of the an-

cient family of the Tsars, whose father Philaretes,

was metropolitan of Rostof. This young noble at

first declined the high destiny, but at length ascended
the throne, with almost general consent, and was the

first of the present family and dynasty, Romanof,
whose descendants have raised the empire to a stale of

grandeur and importance unecjualled in any former
period.

Assisted by the sage councils of his venerable father,

Michail Phoedoroviich, he avoided those disasters

which had overwhelmed his immediate predecessors,
and acquired the affection and love of his subjects. He
formed useful treaties of alliance with the jirincipal

commercial stales of Euiope. His reign of thirty-two

years was prosperous for his country and glorious to

himself. Under his sway Russia acquired a hitherto
unknown importance in the scale of nations. At his

death in 1645 or \(5i6, he was succeeded by one of the
most distinguished princes of tlie pi-esent dynasty, the
Tsar, Alexei Michailovitch, who was only fifteen years
of age. Morosof, a nobleman of consequence, had
been appointed his governoi- and regent of the empire;
but by neglecting his duties, he became very unpopu-
lar, and, but for the special entreaty of the 'i'sar, he
would have fallen a sacrifice to the rage of the multi-
tude. Alexei increased and strengthened ihe empire,
by introducing a more i-egular discipline inlo the
army, and by revising, amending,and new-modcllingthe
code of laws, the Soouebnik, compiled by Ivan Vas-
silievilch, IV., which was now known under the name
of Ullojenive (or code of laws). He invited foreign
officers into his service, and procured ship-builders
from Amsterdam, who were employed in conslructing
vessels for the Caspian sea, and greatly encouraged
commerce. He waged war with the Poles, and with
the Swedes, which terminated in peace. He also led
his army against the Turks, and leit the prosecution of
the war to his successor. His merits have been much
overlooked, and especially by the adulators of Peter the
Great; for it cannot be doubted, by the impai'lial re-
cords of Russian history, that some of the improve-
ments, attributed to Peter, originated with his grand-
father, Alexei. When he was removed by death from
the throne, he left behind him three sons and six
daughters. Two of the sons, Pheodor and Ivan, were
by a first marriage; the third, Peter, was by a second.
Pheodor, the eldest son, who ascended the throne, was
a prince of a feeble constitution, and it is generally al-

lowed, also of a weak mind. His administration, how-
ever, was useful to his country; and it is supposed that
all the beneficial acts of it are to be ascrilied to the
influence of his sister, Sophia, and the able prime min-
ister, Galitsin. At his death, in the year 1683, he no-
minated his half brother, Peter, his successor; but this
arrangement was powerfully o])])osed. His brother,
Ivan Alexievitch, a prince who was debilitated by epi-

leptic fits both in body and mind, if he reigned alone
at all, it was only for a very short time. Indeed, it

can only be said that he nominally reigned, as Peter
the Great, and his sister Sophia, were the real admin-
istrators of the government. After some disturbances
Ivan and Peter were crowned joint Emperors of all the
Russias, while Sophia was nominated their copartner
in the government. In the Museum of Moscow ia

preserved the double throne in which they usually sat

• Ch.iracter of the R'jssians, p. 296—305.
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in state, and which contains a secret place behind for

Sophia, from which she dictated the minor speeches

and answers of the sovereigns.* As the principal

events in the life of Peter the Great are already detail-

ed under his life (vide Peter the Great,) we shall here
only give a few short notices of the most important
transactions, so as to keep up the connexion of our pre-

sent history.

From the imbecility of Ivan, and the youth of Peter,

who was now only ten years of age, the whole power
of the government rested in Sophia, and the minister
Galitsin. By a revolt of the Streltsi, a kind of national

militia, this ambitious princess's plans were thwarted,
and Peter's party gained much strength. A war with
the Turks was resolved on, and Galitsin, led by his

vanity, or cajoled on purpose to get rid of him, took
the command of the army, for the duties of which he
was totally inadequate, as was proved by the result.

Two campaigns were passed in marches and counter-

marches, and nearly 40,000 men were lost between un-
successful skirmishes and disease. About the middle
of the year 1689, Peter who had now attained his 17th
year, succeeded in securing to himself the undivided
sovereignty. Sophia was obliged to retire to the Novo-
Devitchei nunnery at Moscow; and his brother Ivan,

though still nominally Tsar, had voluntarily resigned

all participation in the administration of affairs, and
withdrawn to a life of obscurity. The first objects to

which Peter directed his attention, were the establish-

ment of a regular and well-disciplined army, and the

construction of a navy. Lefort, a Genevese, and Gor-
don, a Scotchman, were -of eminent service to him for

the organization of the army; and he spared neither

trouble nor expense so as to acquire a navy. As has

been related in his life, he travelled into foreign coun-

tries, and worked like a common carpenter in the

dock-yards, that he might become master of ship-

building. He prosecuted the war against the Turks
with vigour and success, and made himself master of

Azof. He formed a plan, with Augustus king of

Poland, and Frederick king of Denmark, to deprive

the young and inexperienced Charles XII. of his do-

minions, in which they entirely failed. Indeed, at

Narva, with a very small body of troops, Charles ob-

tained a most signal victory over an immense Russian
army. After this Peter evacuated all the provinces

that he had invaded. Instructed, however, by disas-

ters and skirmishes, in which he was at times victori-

ous, Peter's troops at length defeated the Swedes,
which animated them with new courage. Notwiih-
standing this, they suffered a disgraceful defeat near

the Dneper, when the northern Tsar was glad to make
overtures for an accommodation. The advance of

Charles XII. to within a hundred leagues of Moscow

—

his deception by the traitor, Mazeppa, ataman of the

Kozaks, who promised more assistance than he could

gire—the difficulties and hardships his army encoun-
tered near the river Disne, in a forest above forty

leagues in extent, and filled with rocks, mountains, and
marshes—and his signal defeat, after gaining different

yictories at the battle of Poltava, are well-knoWn events,

which have been alluded to under Sweden. Charles
escaped with great difficulty, and at length reached
Otchakof, on the frontiers of Turkey. While Peter
was reaping the advantages of his victory, Charles
found an invaluable friend in .'\chrnet II. who then
filled the throne of the east. In 171 If this sovereign

assembled an immense army, and made preparations
to invade Russia. The Tsar having had intimation of
his design, and expecting to receive great assistance
from Kantemir, hospodar of Moldavia, and a vassal of
the Porte, resolved to anticipate the Turks, and by
rapid marches advanced as far as Yassy, the capital of
that province, situated on the Preuth. Here he was
surrounded, and but for the prudent and sage counsels
of his consort Catharine I. he would most probably
have been taken prisoner, or reduced to the most hu-
miliating terms. But by the treaty which was conclud-
ed, Peter was extricated from a dangerous enemy, and
returned to his capital. Three years after the death
of Charles, in 1718, a peace was concluded between
Russia and Sweden. The Swedes ceded to Russia,
Livonia, Esthonia, and Ingria, or part of Karelia, the
territory of ^\^iburgh, the isle of Oesel, and all the
other islands in the Baltic, from Courland to Wi-
burgh. For these concessions they received back
Finland, which had been conquered by Peter, together

with 2,000,000 dollars, and obtained some privileges.

After leading one of the most active, extraordinary,

and useful lives as a sovereign, and repeatedly having
known the extremes of good and bad fortune, Peter
died m the year 1725. He well merited the cognomen
the Great, as well as the title of emperor, which he
first assumed, and which has been ever since continued
to his successors. In his public character, Peter must
be allowed to have been a great politician, statesman,
and general, although he made some important blun-

ders in all these capacities. He did not civilize his

people, as is generally stated; but he laid, or extended
widely, the basis of their civilization. Upon this basis

a structure has been gradually rearing, which, it is to

be hoped, will continue to prosper through a succes-

sion of reigns, until the demi-civilized inhabitants of

the north shall be entitled to rank with the other states

of Europe. He formed a navy in his empire; re-orga-

nised an army; promulgated useful laws; protected,

and, to a certain extent, purified the religion of his

country; introduced and fostered arts and sciences, and
literature; and he ardently and successfully promoted
the general improvement of Russia, lie founded Pe-

tersburgh, and made it his residence, and the capital.

He extended the commerce of his empire, and gave
every encouragement to trade and manufactures. He
made canals, repaired roads, instituted regular posts,

and gave regulations for a uniformity of weights and
measures. Therefore, as a monarch, he claims our

admiration, and with regret we turn to his character

as a private individual. His tyranny and cruelty admit

of no excuse. The extraordinary sacrifice of his son

has been much admired, and we believe still more
censured, because his reasons for such an act do not

appear sufficiently valid, though sanctioned by a trial,

or the form of a trial.

Peter was succeeded by his consort Catharine I. who
had previously shown herself worthy of the imperial

throne. During the reign of her spouse, she was dis-

tinguished as a woman of a dignified and noble cha-

racter. After she ascended the throne, she prosecut-

ed, with vigour and prudence, the plans commenced
by Peter the Great. Her short reign of two years was

characterised by forbearance and mercy. Peter the

Great's grandson, Peter II. when only twelve years of

age, succeeded Catharine. His reign of three years

duration was more distinguished by court intrigue than

Lyall's Character of the Russians, p. 22-1.
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interesiing events. He died of the small-pox, when

on the eve of his marriage in 1730. During the latter

part of his reign he held his court at Moscow, a mea-

sure which gave great satisfaction to the nobles.

The male issue of Peter being now extinct, the Duke

of Holstein, son to Peter's oldest daughter, by the de-

claration of the late empress, was entitled to thecrown;

but the Russians, for political reasons, filled the throne

with Ann duchess of Courland, second daughter to

Ivan, Peter's eldest brother. Her reign was extreme-

ly prosperous, and though she accepted the crown un-

der limitations that were thought derogatory to her

dignity, yet she broke through them all, and asserted

the prerogatives of her ancestors. She was governed

by her favourite Biron, whom she raised to the duchy

of Courland. She had considerable influence in the

affairs of Poland; she narrowly escaped a war with

France; she ceded the territories on the shores of the

Caspian, which had been seized by Peter the Great,

in consideration of some privileges granted to the

Russian merchants; she maintained a war against the

Turks, and, after one army had been severely beat in

the Krimea, she sent new forces, who overcame the

Tartars, and desolated that peninsula; she took Otch-

akof, and subdued Moldavia; and after the loss of

above 100,000 men, and vast sums of money, she con-

cluded a treaty with the Porte, by virtue of which
Moldavia and Otchakof were given back, and Russia
gained nothing, except permission to build a fortress

upon the Don.
At the dfath of Ann in the year 1740, Ivan Antono-

vitch, the son of her niece, the princess Mecklen-
burgh, by her will succeeded to the throne. Biron,

Duke of Courland, was at first regent; but he being

unpopular, it was no difficult matter for that princess,

assisted by her husband, to accomplish his banishment
to Siberia, and for herself to assume the administra-

torship.

But Elizabeth, daughter of Peter the Great by Ca-
tharine, had a powerful party, by whose assistance she

assumed the throne, while the prince and princess of

Mecklenl)urgh were sent into banishment. The young
prince Ivan was kept in confinement, and afterwards

murdered in the castle of Schusselberg. Soon after

her accession, Elizabeth nominated as her successor

to the throne Charles Peter Ulric, son of the Duke of

Holstein CJottorp, by Anne daughter of Peter the

Great. This prince was accordingly invited into Rus-
sia, became a member of the Cireek church, was bap-
tized by the name of Peter Pheodorovitch, and pro-
claimed grand Duke of Russia, and heir of the empire,
in the fortieth year of his age. Soon afterwards he
was mairied to Sophia Augusta Frederica, daughter
of Christian Augustus, prince of Anhalt-Zerbst-Don-
burg, who became the famous princess Catharine U.
By the death of Charles XII. emperor of Germany,
Maria Theresa, queen of Hungary, was left at the
mercy of the enterprising King of Prussia, but was
assisted by Elizabeth, who entered into a conl'ederacy,

and sent a body of troops into Germany. For an ac-
count of a seven years war, the reader may consult the
article Prussia.

Elizabeth died on the 5th Jan. 1762, the victim of
disease, brought on by intemperance. The empress
Ann had given an unwortliy example of keeping fa-

vourites, which has been followed by all the sul)se-

quent princesses who have swayed the sceptre of Rus-

sia, and in a more open manner than is sanctioned by
the custom of civilized nations. Elizabeth had her
portion of them, and her conduct deserves reprobation.

She is said to have possessed an extraordinary share
of humanity; and, during her reign, punishment by
death was unknown, in consequence of a vow she had
made, and which led to numerous abuses and enormi-
ties in the civil, military, and naval departments.
Though she was a woman of no talents, her reign was
prosperous; and the same means, as in the time of her
immediate predecessors, were continued with the view
of improving and civilizing her people. In the year
1758, the Academy of Arts, now one of the most mag-
nificent establishments in the universe, was founded at

Petersburg. Fond of music, she encouraged its cul-

tivation, and she laid the foundation of a Russian thea-

tre. She was also a great patroness of architecture.

She followed the same policy as her predecessors, in

encouraging foreigners to come and settle in her em-
pire. But the army was much neglected; and a kind

of inquisition, under the specious name of a secret state

chancery, was instituted, which led to the most fla-

grant abuses.

The grand Duke Peter HI. ascended the throne of

Russia on the demise of Elizabeth in 1762. His whole
life shows that he was a feeble prince. He attempted
many premature and foolish innovations, and by that

means disgusted his people. By his inconstancy he

lost the affections of his wife, a lovely and accomplish-

ed princess in the prime of life. Assisted by the wily

princess Dashkof, and by some officers, especially the

Orlofs, she formed a party, and, to avoid imprison-

ment and perhaps death, she succeeded in the dethrone-

ment of her husband. On this occasion, but for the

greatest pusillanimity, Peter would have regained his

crown, and escaped a cruel and barbarous death by
poison administered to him while a prisoner at Ropsha,
not far from St. Petersburg!!. Hs only enjoyed the

imperial dignity tliree months, and thus ingloriously

fell in the 34th year of his age.—Vide Life of Catha-

rine 11.

After Catharine had ascended the throne, her con-

duct was cautious and judicious, gentle and magnani-
mous, even to her declared enemies. From motives
of policy she maintained the treaty of peace with Fre-

deric, which had been concluded with Elizabeth. She
appears to have had considerable uneasiness at the

chance of Ivan's being set at liberty. Greater vigi-

lance was employed in guarding him in the castle of

Schusselberg; and he was afterwards assassinated, in

consequence of the failure of badly concerted measures
for his deliverance. Whether his death is to be im-

puted to the empress and her counsellors is still matter

of dispute.

When firmly seated upon the throne, Catharine

proved herself worthy of the high destination, and her

reign was one of the most brilliant in the annals of

time. Her private character seems to have been

excellent, excepting the outrage she did to her sex

and to morality by openly adopting in succession, a

number of declared favourites. The chief events of her

life arc related in the articles Catharine II. France,

Britain, Prussia, and Poland; some others will be

noticed under Sweden and Turkey.
Among the most memorable events of Catharine's

reign are to be enumerated, the establishment of a new
code of laws for her dominions, howeyer badly they



504 RUSSIA.

were administered; the maintenance of a seven years

war with the Turks; the unexpected and extraordinary

destruction of the Turkish fleet at Tchesme by the

Kussian fleet under the command of Count Alexei
Orlof, but chiefly directed by the counsels of our
countryman Admiral Greig; the division of the em-
pire into vice-royalties; the visit of the emperor
Joseph to Russia; tlie establishment of public schools

throughout her realms; the erection of the justly cele-

brated monument of Peter the Great; the capture of

the Krimea; the receiving under her protection the

dominions of Hcraclius II. tsar of Kartalinia and
Kachetiii; the institution of the imperial Russian aca-

demy; the repair of roads throughout the empire; the

establishment of a loan bank for the accommodation
of the nobles and the liurghers; her visit to the south

of Russia and to the Krimea, the capture of pai't of

the Kuban, and of all the territory between the Boog,
the Dnestcr, and the Black Sea, from the Turks and
their adherents, after a series of victories; the obtain-

ing of various advantages over the Swedes both by
sea and land, and then the conclusion of a peace; her

participation in the dismemberment of Poland after

a successful but cruel war; the conclusion of a treaty

of defensive alliance between Russia and Great Bri-

tain in 1795; the successful invasion of the Persian

territories and her subsequent defeat; and, finally,

her sudden disease, which was followed by death.

Catharine the II. died on the 9th of November, 1796,

and the grand duke Paul, or rather Pavel Felrovitch,

was seated on the throne in the fortieth year of his

age, totally ignorant of the duties he had to perform,
in consequence of having been obliged by his mother's
will, to pass much time in obscurity and retirement.

His politics and general conduct were very blanieable.

In consequence of his extraordinary actions, by many
he was reckoned a fool and a madman, while others

have spoken of him as a misguided man of uncom-
mon penetration, genius, and rectitude, whose grand
plans were not allowed to develop themselves; and
which were calculated to have rendered him one of

the brightest ornaments of his country. The chief

political events of his life were his dificring with Eng-
land in 1797; his contrivance to become grand master
of the order of St. John of Jerusalem in 1798; the

sending of a Russian army under field-marshal Suva-
rof to join the Austrian army in Italy; and his decla-

ration of war against England.
The progress of Suvarof, his extraordinary success

over Moi-eau, and his recal by his imperial and whim-
sical master, equally astonished Europe.—Vide Italy,

AusTiuA. and Biutain.

Paul's conduct became daily inore and more singu-
lar and tyrannical. The demi-barbarous but brave
Suvarof is supposed to have fallen a victim to his

caprice, and the ataman of the Kozaks, the celebrated
Platoff, had nearly shared a similar fate. Others in

power and favour had suffered sudden and great rever-

ses, and no individual could lie down to quiet rest, as

he knew not what might be his fate before the dawn
of day. The reg\ilations of the emperor with respect
to dress and salutations, and the exercise of his police

in seeing his errors executed, would fill volumes with
ridiculous anecdotes, and have been a great source of
amusement for travellers. Dr. Clarke's works are
peculiarly rich on these subjects, which are highly
absurd and amusing.

Some of the nobles who had suffered private inju-

ries, and who persuaded themselves that they would
render a most important service to their country, con-
spired and effected Paul's death in the most deter-
mined and barbarous inaimer, while in his new palace
of St. Michael, and on the 1 lib March, O. S 180 1.

Early on the following morning, Alexander was
proclaimed emperor of all the Russias, and ascended
the throne in his 24th year, beloved by all classes of
his subjects. Mildness and forbearance were the cha-
racteristic of the first acts of his government. He
arrested the power of the senate, and recalled those
who were innocent from banishment. He cultivated

the friendship and entered into amicable ai'rangements
with the states of Euiope, and he adopted evei'y mea-
sure which might procure advantages to his empire.
Some of the most remarkable deeds of his commenc-
ing reign, were his taking off" the embargo which had
been laid by Paul on British vessels; his entering into

a treaty of commerce with Sweden; his guaranteeing
the sovereignty of Malta to the knights of St. John of
Jerusalem; his proclamation of the union of Georgia
to the empire; his sending two vessels round the

world on a voyage of discovery under the command of

Captain Krusenstern; and the emancipation of the

Jews from the shackles under which they had long

groaned, and allowing them various privileges.

After some disputes with France, war was declared,

and an alliance formed between Russia and Austria,

as also between Russia and Great Britain. The king

of Prussia and the king of Sweden soon afterwards

entered into an alliance with Alexander. It was
expected that by the united forces of these sovereigns

Napoleon would have been hurled from his throne or

compelled to listen to equitable terms of pacification.

Under the articles Britain, Austria, Italy, Sweden,
are particular accounts of the events of this peiiod,

but especially under France, where they are detailed

with minuteness. The battle of Austerlitz in 1805,

in which the combined Austrian and Russian troops

were defeated; the battle of Jena, in which the Prus-

sians were signally overcome; the defeat of the Rus-
sians at Pultusk; the dreadful contest of Eylau, in

which both parties claimed the victory; the surrender

of Dantzic to the French; the defeat of the Russians

in various engagements, and their complete discomfi-

ture at the battle of Freidland; and the suljsequent

treaty of peace between Russia and France, which was
concluded at Tilsit in 1807, where Napoleon and

Alexander had a meeting;— are events which are par-

ticularly desci-ibed under France. During this war,

in the year 1806, an enormous national militia of

612,000 was raised. Under Britain are mentioned
the causes that led to a rupture between Russia and

that country, and which the latter ascribes to Britain's

not having given sufficient assistance against the

French, as well as to the seizure of the Danish fleet.

An embargo was, in consequence, laid upon all British

vessels. Sweden having refused to comply with the

requests of France and Russia, to abandon her alliance

with Great Britain, Russia maixhed an army into

Sweden, which, tho\igh checked in its progress of

hostility, proved but too successful. In 1808 the two

emperors Napoleon and Alexander, held a second

meeting near Erfurt. In 1809 the juncture between

Russia and Austria was broken, because this power

had carried on war against France. Peace was con-
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eluded with Sweden, by which Russia acquired Finland

as far as the river Torneo with the Aland islands.

In 1810 a new form was given to the imperial council,

and by a manifesto, a part of Gallicia was taken under

protection. In 1811 considerable changes took place

with the ministers and the colleges, and the beautiful

cathedral of the mother of God of Kazan, which was

founded by Paul, and built after the plan of a Russian

bondsman, was consecrated. The army of the grand

vizier, consisting of 35,000 men, became prisoners

to the Russians, who were protecting Imeritia and

Bessarabia, and peace was concluded in 1812. Shortly

afterwards peace was likewise concluded between

Britain and Russia, and then commenced the prepa-

rations for the grand struggle of the European powers,

one of the most memorable in the annals of lime.

Under the article Fuance, is a minute account of the

disputes between that country and Russia; of Napo-
leon's immense preparations for the invasion of Rus-

sia in 1812; of his advance to Wiliia; of the battles

of Witebsk, Smolensk, and Borodino; of the entrance

of the Fiench into Moscow, and their operations and
miseral)le situation there; of Buonaparte's retreat and
awful disasters; and of the loss of his enormous and

fine army. Here we iriay remark that the Burning of
Moscow, which the French attributed to tlie Russians,

and which the Russians attributed to the French with

the greatest obstinacy for many years, is at length

avowed by the Russians. Dr. Lyall endeavoured by

a series of arguments to show that the French burned
Moscow, and he blames Rostoptchin, who, in a

pamphlet, disclaims the honour of being the head of

the incendiaries. But Colonel Boutourlin has set the

matter at rest, by telling us that Moscow was burnt by
the arrangement of un grand personnage. Who this

great person was, whether Prince Kutuzof, or the

emperor Alexander, we are not informed; thougli we
are assured it was not Rostoptchin.

The institution of the Bible Society at Petersburgh,
under the immediate protection of the emperor in

1812, is a memorable event. From it branches have
spread into the remotest regions even of Siberia, and
their number is daily augmenting. Its success has
been wonderful, and we trust its effect in humanizing
the peasantry will be felt in distant ages.

The history of the campaigns 1812-13-14-15 is given
under France, and therefore we shall not renew the

subject here.* We cannot dwell upon the fate of Buo-
naparte, whose mighty ambition seemed as unchecked
as unbounded, whose success appeared as marvellous
as his projects were gigantic, and whose fall, as con-
trasted with his elevation, throws every other example
of human vicissitude into the shade.

In consequence of the congress of Vienna, that
part of Gallicia acquired by Russia from Austria in

1809, returned to that power, and the greatest part of
the principality of Warsaw was then ceded to Russia.
Poland, or that part of it over which the emperor of
Russia extends his sway, has since been called the
Kingdom of Poland, and Alexander has added to his

other numerous titles, that of King of Poland. See
Poland.

At Paris a general treaty of peace was concluded by
the associated sovereigns, between Russia, Austria,
England, and Prussia, on the one side, and France on
the other; in virtue of which the ancient boundaries
of France, as in 171)0, were again adopted, and 150,000
of the troops of the allies were left in that kingdom
for five years in possession of seventeen fortresses,

until the return of order and tranquillity. In 1815, the
Holy Alliance, as it is called, was formed between the
emperors of Russia, Austria, and the king of Prussia,
and some other powers afterwards joined it. On the
return of Alexander to his capital, the new exchange,
a large and handsome edifice, was opened at Peters-
burgh with great ceremony, by his majesty. In 1816,
the emperor visited part of his dominions, and issued

an ukaz, henceforth forbidding punishment by tearing
out the nostrils. In the winter 1817-18, the imperial
court was held at Moscow, and ever since, as before,

at Petersburgh.
Our limits do not permit us to enter into the affairs

of the difl'erent congresses of the sovereigns of the
Holy Alliance, at Aix-la-Chapelle, Vienna, Verona,
Laybau,8cc. ; nor to discuss the interference of Russia
in the affairs of Italy, Spain, and Portugal. Those
with Turkey and Sweden will be particularly r«laled
under these titles. In the mean time, it may be men-
tioned, there is every appearance that the long exist-

ing and protracted arrangements for a treaty of peace
with Turkey will be speedily brought to a conclusion,
chiefly through the interference and influence of the
British ambassador at the Porte, Lord Strangford.
Among the chief affairs of Alexander's reign are to

be reckoned—the abolition of the secret state chan-
cery, which is now converted into the Bible Society
at Moscow—salutary changes and amendments of the
laws—the confirmation of the rights of the nobles—the
permission given to the nobility to emancipate their
peasants, and to grant them leases of land where they
might form colonies—the permission to all ranks to

acquire immoveable property for themselves—the
foundation of different universities, hospitals, and pub-
lic seminaries—the protection given to arts, sciences,
and manufactures of all kinds, which has led to won-
derful improvements—the increase of the revenue of
the empire—the augmentation and better state of dis-

cipline of the army, and the organization of military
colonies, of which hereafter—the improvement of the
fleets, in the Baltic and Black Sea; in a word, the
general improvement of his extensive realms, and the
elevation of Russia to a rank hitherto unknown among
the states of Europe. By means of the marriages of
his brothers and sisters with a number of the reigning
families, Alexander has also formed close connections
which may be useful to the empire.

GENERAL AND I'KOGRESSIVE GEOGRAPHT.

The Russian empire is bounded on the north by the

Frozen Ocean; on the west by Sweden, the Gulf of
Bothnia, the Baltic Sea, Prussia, Austria, and the
Turkish provinces; on the south by the Turkish pro-
vinces, the Black Sea, Asiatic Turkey, Persia, the

• A number of works besides I.abaunic's, containing histories of these events, have been published in France, but very Kitcly a
most interesting- and tolerably impartial work has made its appearance, from the pen of a liiissian, entitled " lli/stoiri' Militaire rte

ia Cumpugne <le Biissie in 1812, par le Cvlonet Bmitotirlin, .Hdc-de-camp de S. M. I'Kmpercur de Hunsie." And sinee this article was
put to press, the best account of tlie F.xpcdition to Unssia in 1812, has been published by Count de Segur. It is a most cntertaiiv.
ing work, and exhibits an excellent picture of Napoleon's mind.
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Caspian Sea from the mouth of the Ural, (which falls

into the Caspian,) to the mouth of a rivulet which falls

on the right side into the Irtish, (about forty versts

higher than the river Buchtarma,) by the steps of the
Kirghis Koziks, and from hence to the Sea of Ochotsk,
by lands under the Chinese dominion, as Zungoria,
Mongolia, Manjouria or Dauria, to the east, or more
correctly to the south-east, by the Eastern Ocean.
Besides this, the Aleutian and the Kurillian islands in

the Eastern Ocean, and a part of the north-west coast
of America, with the islands to the 55° of north lati-

tude, belong to Russia.—Vide Yablovskii and Vsevo-
LOJSKII.

According to Yablovskii, just quoted, the Russian
empire is contained between 35° 20', and 207° 56' of
north latitude. Its greatest length is between the 55
and 66 parallels, and extends to 1014 geographical
miles; but from Cape Laspinskii (in the Krimea) to

the northern Tchukotskoi Cape, it measures 1010 geo-
graphical miles. The breadth of Russia, in its extent
from north to south, is different indifferent places. In

Bessarabia, it commences nearly from 45° 15' of north
latitude, and in Lapland it reaches 70°; in the province

of Talishin, it begins from nearly 38° 35', and in the

government of Archangel it stretches to 68° 37' 47";

in the Kirghis Kozak step it commences from 54°, and
in the government of Tobolsk it goes to 72° 40'; on the

Chinese frontier from 49° and 56°; and at the Sea
of Ochotsk it begins at 54° 20', and finishes on the

north in the government of Tomsk at 78°; from the

Chinese frontier the coast of the Russian empire (ex-

cluding the peninsula of Kamtschatka) extends to the

north-east, and at 207° 56' of longitude finishes tinder

66° 5' 30" of latitude, by the north Tchukot Koi Cape.
Consequently its greatest breadth is 450.i, its least

breadth 280, and its middle breadth 368| geographi-

cal miles. The superficies of the empire excluding all

the large gulfs of the sea, the Sea of Azoph, and the

islands lying in the Eastern Ocean, contains 311,066
geographic square miles.

Another Russian author, Vsevolojskii, however, says

that Russia contains 330,570 geographic square miles;

and by some tables which follow, the Germans extend
it to 345,000.

But a few centuries ago, the Russian territory form-
ed a fourth part of the present European Russian, and
about a seventeenth part of the present Russian em-
pire. In the reign of Ivan Vassilievitch (III.) this

territory was augmented 10,000 square miles, and in

the reign of Vassilii Iviinovitch 14,000 square miles.

Ivan Vassilievitch (IV.) tripled the extent of his do-

minions, and Pheodor (I.) greatly extended them. In

the reign of Alexei Michailovitch all the provinces

that had been taken by the Poles were reconquered,

and besides, he added 257,000 square miles to the

Russian states. Under the sway of Pheodor (III.) the

dreary region of Nova Zembla was acquired. Peter

the Great extended his dominions 280,000 square
miles. The empress Ann, treading in the same path
of augmentation, left behind her a realm of above
324,000 square miles in extent; and while -Catharine

the Second held the sceptre of the north, this territory

was increased to 335,600 square miles. In the reign

of Paul, and since the present sovereign Alexander
ascended the throne, the empire has been enlarged to

no less than 345,000 geographic square miles; of
which 85,000 belong to Europe, and 260,000 to Asia-—VideCrome's Mlgemcine Vebersicht der Staatskrafte,

Sfc. and Lyall's Pamphlet, spoken of hereafter.

The empire of Russia at present comprehends the
ancient principalities of the great Dukes, together with
the kingdoms, countries, and provinces, which have
been added at different epochs, (as the natives say by
conquests and by restitutions, but as we say, some-
times by fraud and seizure,) as 1st, The kingdom of
Kazan; 2d, The kingdom of Astrachan; od, Siberia;

4th, The provinces bordering the Baltic; 5th, The
provinces retaken from Poland; 6th, Courland; 7th,

The territory annexed to Russia by the peace conclud-
ed with the Turks in 1774, between the Dnester, the
Boog, the Dneper, and the Black Sea; 8th, The Kri-
mea, and part of the Kaucasus; 9th, The tributary isles

in the East Sea; 10th, The countries which have re-

cently submitted themselves, and which form the pre-

sent kingdom of Georgia; 11th, The possessions in

America, partly islands, and partly on the continent

of California.—Vide Vsevolojskii's Dictionnaire.

FACE OF THE COUNTRY, CLIMATE, AND SEASONS.

By the moderns, the Russian empire is divided by
the Ural Mountains and Mount Kaucasus into Euro-
pean and Asiatic Russia. Formerly, several govern-
ments west of the Ural Mountains, were reckoned to

belong to Asia.* European Russia therefore contains
Russia Proper, Russian Lapland, Courland, Livonia,
Russian Poland, the Krimea or Tauridain Chersonne-
sus, and the Land of the Kozaks of the Don and of the

Black Sea, and the rest of the Kuban, as far south as

the Terek. Asiatic Russia contains all Siberia, Mount
Kaucasus, and Georgia.

Different divisions of the empire have been in use-

at various epochs, as may be seen by consulting the

Tables given hereafter under the head Population; and
which need not be repeated here, though equally con-

nected with the present subject.

In an empire of such enormous extent, as might be
expected, its surface presents a great variety of ap-

pearances, and especially in Asiatic Russia.

The most celebrated mountains are Mount Kauca-
sus, stretching between the Caspian and the Black
Sea; the Ural mountains, separating Europe from
Asia; the mountains of Olonets, which extend to an

immense length, and on the north divide Russia from
Sweden; the romantic mountains on the south coast of

the Krimea; the Altaic chain, which has various names
in different places, and separates Russia from China;

and the Valdai hills, half way between Petersburgh
and Moscow, &c. Sec.

Immense plains called steps (by the Germans steppes,)

some of them barren, others very productive, especi-

ally of grass, occupy different parts of both Asiatic and
European Russia. In Asia, the principal steps are

those of the Irtish, of the Oby and Yenissey, of the

Yenissey and Lena, and of the Lena and Indighirka.

In Europe, are the steps of Petshora, of the Dneper, of

the Don, of the Volga, of the Ural, Sec. Some of the

steps in Siberia are covered with forests, or birch,

pines and firs, and interspersed with salt lakes.

The north of Russia contains great tracts of marshy

• As in the Tables hereafter from Hassell and Crome, under the head Population.
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ground, and much of it lies waste; but the south

abounds in fertile plains. The most fertile part of

European Russia is that between the Don and the

Volga. Enormous tracts of Siberia are nearly inca-

pable of agriculture, and the thinness of the population

does not call for their improvement.

Morasses are frequent in Itussia, and are of enor-

mous extent in Siberia.

The seas connected with Russia are the Arctic

ocean, the Eastern ocean or Archipelago, the Inland

Seas, the Baltic Sea, the Black Sea, the Sea of Azoph,

the Caspian Sea, the Sea of Aral, and the Sea of

Ochotsk.
The bays and gulfs of Russia are chiefly the gulf of

Finland, the gulf of Archangel, the bays of the Oby
and of the Venissey, the bay of Anadhir in the eastern

Archipelago; the harbour of St. Peter and St. Paul, in

the southern extremity of Kamstchatka.

The Russian empire is watered by numerous and

highly important rivers, some of them of small size,

and others of great magnitude, and running a course

of thousands of miles. Among theni are to be enu-

merated the northern Dvina, (generally though falsely

called the Duna,) the western Dvina, the Neva, the

Volga, the Oka, the Terek, the Don, the Kuban, the

Dneper, the Dnester, the Boog, the Ob or Oby, the

Irtish, the Tobol, the Yenissey, the Lena, the Yana,

the Indighirka, the Kolyma, the Anadhir, the Kamst-
chatka, Sec. &c.

Russia is not abundant in lakes considering its size.

In Europe, are the Yenadia, in Russian Lapland, the

Ladoga, the Onega, and the Peipus, in the neighbour-

hood of St. Petersburgh, and the Ilmeii, and the Belo-

Ozero, in the government of Novgorod. In Asia, the

chief lakes are, the Lake or Sea of Baikal, the Lake of

Altyn-Noor, or the Golden Lake, and the Lake of

Altyn or Teliisko.

European Russia, for, the most part, abounds in

wood. Extensive and even boundless forests are seen

between Petersburgh and Moscow, Moscow and Vla-

dimir, and in some of the north-eastern governments.

Towards the south, woods are less abundant; and the

vicinity of the Black Sea, of the Caspian Sea, and the

Kuban, are almost naked. In some parts of Siberia

are also seen interminable forests; but its northern and
eastern parts are destitute of wood.

In the eastern ocean, are the Aleutian and Kurilian

islands. In the Gulf of Finland, Hoglan and some
small islands, besides Retusari, the island in which
Cronstadt is situated; and at its mouth are the islands

of Dogs, Ort, and Oesel. Nova Zembla also belongs
to Russia.

Nothing can be more false than the almost general
association of extreme cold with the name of Russia;
for, in the first place, the summer of its northern go-

vernments, though short, is very warm, and even hot;

while the inhabitants of the southern provinces enjoy

a mild, a warm, or even an Indian climate. In fact,

from the immense magnitude of this empire, is to be
found the contrast of extremely warm and extremely
cold regions. Authors, therefore, with great proprie-

ty, in treating of the climate of Russia, have divided

the empire into regions, some choosing to form but
three, others four regions. Herrmann adopts the fol-

lowing division.

1st, The very cold region, extending from 78° to

60° of north latitude; 2d, The cold region, extending
from 60° to 55° of north latitude; 3d, The moderate
region, extending from 55° to 50° of north latitude;

4th, The hot region, extending from 60° to the south-

ernmost parts of the empire. In a great extent of the

first region there is scarcely any summer, for the few
months it does not snow or rain scarcely deserve that

name. The eastern districts of this region arc much
colder and more barren than the western. At Peters-

burgh, the climate is rude and severe, and sometimes
excessively cold. There Fahrenheit's thermometer
has stood as low as 39° below 0. When the weather is

moderate, the air pure, and the sun shining, and with-

out any wind, a well-clothed healthy person enjoys

even this frigid season. But when a severe east wind
arises during frost, all animated nature feels its pow-
erful influence. When it snows, with a gentle wind in

the depth of winter, nothing can present a more
gloomy, lurid, desponding spectacle, than the splendid

capital of the north. The spring here, if it deserve

the name, has frequently a great deal of frost, snow,

and rain, and is peculiarly disagreeable at the break-

ing up of the ice, when the streets are next to impas- '

sable. But "winter gone and summer is:" the tran-

sition from one season to the other is almost instanta-

neous. The short summer of four months is, for the

most part, fine, and often delightful. It is occasion-

ally oppressively sultry; so that the cool and beautiful

mornings and evenings arc highly enjoyed. When the

days are at the longest, /. e. about IRj hours, the

twilights are charming beyond conception, and some-
times so luminous, that a person can read in the open
air at midnight. The autumn has sometimes bright

days, but is more generally cloudy, wet, and boister-

ous. The winter is always severe, but varies consid-

erably both as to the degree of severity, and as to the

period of the greatest cold. Most frequently, however,

the severest frosts occur in January. During the win-

ter months, the atmosphere is generally dry, and the

mortality is less than at other seasons of the year.

The length of the shortest day is only five and a half

hours; and when they happen to be cold and gloomy,

there is little earthly enjoyment out of doors, though

the body be well enveloped in a fur shoob, fur cap,

and fur boots, so as to defy the effects of cold, and the

mind be ever so disposed to gaiety, except the natural

amusement of descending the ice-hills, and at trotting

matches on the river. But while winter rages without,

the inhabitants at home feel not its effects in their

well-warmed houses. During this season of the year

the Neva is covered with ice nearly a yard in thick-

ness. On an average, there are annually from 150 to

190 days of frost, during which the ground is frozen

to the depth of nearly three feet. The aurora borealis

is very frequent, and its coruscations peculiarly varied.

Thunder storms are not unfrequent, and are some-

times violent, high winds are not predominant, and it

seldom hails; but hoar-frosts, producing the most

beautiful appearances on the trees, are very frequent.

When the sun shines, these trees appear like enormous
chandeliers covered with millions of resplendent gems.

In the second region of the empire the summer is

indeed short in many parts; but in most of them it is

so warm, and the days are so long, that the fruits of

the earth usually come to maturity in a shorter time

3 S 2
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than in other places. The winter in the greatest part

of this region is generally very severe.

In the third region the winter is also long and cold,

especially in some parts of Siberia. This is rather

owing to the lofty mountains, with which these dis-

tricts abound, than to their high degree of latitude.

The governments belonging to this region in Euro-
pean Russia, however, usually enjoy a short and mild
winter, and a fine warm summer.

In the fourth region the winter is short, and except
in some parts of Irkutsk and Kholivan, not very cold;

and the summer is warm, and in many parts very dry.

One of the most delightful districts in this region is

the Krimea, or rather its south coast.

COMMERCE.

Mr. Herrmann has given various dissertations re-

specting the commerce of Russia in the Memoires de

I'Jlcademie ImpMale des Sciences de St. Petcrsbnrgh,

of whose labours we shall take advantage. In the fifth

volume of that work, p. 662, is a paper respecting the

interior commerce of Russia in 1813, in which he
treats, in succession, of the commerce at St. Peters-

burgh, Moscow, Riga, upon the river Niemen, of As-
trachan, of Taganrog, of the canals of Finland, of the

Dneper and the Dnester; of the northern provinces,
including Archangel, and of Siberia. He enumerates
the articles and their value, and concludes with the
subsequent tables.

1. St. PETEnsBURcn. Importation,

by Vishnii Volotchok,
by Tishviii ...
by Mary's canal

Total

Exportation
by Visbnii Volotchok
by Tishvin . - - -

by Mary's canal . - .

Totil

Merchandise which had wintered

Roubles.

75,099,369
9,153,694
5,381,252

89,634,315

699,672
8,261,165

43,840

9,004,6-7

3,275,430

Grand total of importation and export.ition 101,914,422

II. Moscow. Importation . - - - 34,960,018
Exportation - - - - 2,078,972

HI. AsTBACHAN, Importation

Exportation

IV. SorTHEHIf PHOTIIfCES.

Navigation upon the Uneper
Unester

V. NoKTHJ-.nN Provinces.
Upon the Dvina
Upon Catharine's canal

37,038,990

12,134,329
16,555,947

28,690,276

9,760,635
383,887

10,144,522

9,046,099
286,672

9,332,771

VI. RioA, upon the Dvina,
upon the Beresina

VII. TAOAKHoa, upon the Hon,

A'^III. Navigation upon the Niemen
upon the canal of Ojinskii

IX. Upon the canals of Finland
X. Commerce of Sibehia.

upon the Irtish

Tiira

Tobol

Roubles.
7,469,236

640,441

8,109,677

4,327,084

1,675,046
421,892

2,096,938

169,407

1,787,336
507,407

11,630,236

13,924,979

As the importation is not always separated from the
exportation, we cannot value these two Hires except
by approximation.

Importation.
For St. Petersburgh Ro. 89,634,315

Moscow
Astrachan
Archangel -

Riga - - -

Taganrog
Upon the Niemen

34,960,018
12,134,329

9,332,771
8,109,677
4,327,084

Exportation.

Ro. 9,004,677

2,078,972

16,555,947

2,096,938

For the commerce of the southern provinces, that

of the canals of Finland, and upon the rivers of Sibe-

ria, both of importation and exportation, our data
only present the total.

But nevertheless, we see by these data that the

known importation surpasses the exportation by about
5 4-9. The first amounts to 158,498,194 roubles, the

second to 29,736,534 roubles.

Astrachan has the most considerable exportationj

St. Petersburgh the greatest importation of the inte-

rior.

As the prices of merchandise and the value of money
vary, Herrmann has given a general table of all the

merchandise which passed in 1813 by the principal

rivers and canals of liussia, in another and subsequent
paper in the same volume of the Memoires. In vol. vi.

p. 6S6, the same author gives a statistical account of

the principal fairs of Russia, viz. of Makaricf (now of

Nishnii Novgorod) and of Irbit, and also of that of

Romen in the government of Poltava, and of Koren-
naya Pustinya in that of Kursk. In vol. vi. p. 810,

are contained most valuable statistical tables respect-

ing the foreign commerce of the Russian empire, from
the year 1802 to 1807, and from 1812 to 1815, which
were presented by Herrmann on the 24th September,
1817, to a conference of the Imperial Academy. The
statistical accounts of the years 1808-1 1 are awanting,

and this deficiency renders the difference between the

two tables still more striking. One of them includes

part of the time of the continental system, and the

other that of Europe delivered.

The total commerce of Russia, by sea and land,

during these ten years, was as follows:
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7th, That the general trade amounted to 89,132,667

at a medium per annum.

The second table upon the commerce by- sea con-

tains the following data;

Years.
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II. Commerce by Land.
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The total of importation amounted to 74,997,580
roubles, the exportation to 140, 108,577 roubles; there-

fore there was a surplus of 65, 1 10,997 roubles, a phe-

nomenon which had not been seen for along time; but

such says Herrmann, are the happy effects of valour

and liberty.

The importation then was, at a medium, 18,749,395
roubles per annum, the exportation at 35,072, 144, i. e.

double. The importation has remained almost the

same as in the first period, but it is the exportation
which has augmented in an astonishing manner. It

has not augmented by all the channels of commerce
by land, it is only by the channel of the frontiers of

Europe that this enormous surplus is found, every
where else the importation surpasses the exportation;

however, tlie exportation by the Asiatic frontiers, and
by Kiachtahas greatly gained; whence it follows, that

in this respect, the two tables have the same charac-
ter, viz. Russia even at present loses by her commerce
by the Asiatic frontiers, and with Persia and China;

but she gains by that of the frontiers of Europe.
In comparing the commerce of Russia by sea and

by land we find the following data.
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furious attacks of wolves, and other wild animals, and

from the ignorance and indolence of the inhabitants.

It would lead us into too miiuitc details to enter upon

the various conjectural data respecting the population

of the empire in early periods, as nothing accurate is

known previous to the year 1722, when the first census

was taken by order of Peter the Great. Of late years

much attention has been given to the population of

the Russian empire, and we shall endeavour here to

compress the most valuable part of it under a succinct

view.

The following account is taken from the appendix of

Lyall's pamphlet on the military colonies.

Table sfiowing the Frngrcssive Increase of the Popula-

tion of the Jiussian Empire, by Births, by Conquests,

and by the Introduction of Foreis^n Colonies.

We shall next present the reader with some tabular

views by Ilasscll, Crome, and Herrmann. The sub-

sequent table is translated from Ilassell.

Census.
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Irkutsk,

Behrin^s Islands,

Copper Islands,

Kurilian Islands,

Aleutian Islands,

In America,

Square Miles. Inhabitants.

126,460 430,000

134

146'^

348 '

8,000

800

The population of 1816, according to the following
data, amounted to 45,525,479, as given by the same
author.

Revision of 1793-6,

Eighteen yeai-s surplus
Georgia, with Derbent,
Step of the Kliirjhis,

Bielostok,

Savages unnumbered.
Unnumbered tribes,

Russian America,
Finland,

35,166,369
4,202,728
210,000
300,000
183,000

1,000,000
340,800

800
895,800

Bessarabia, with Moldavia,
Poland,
Imeritia, with Daghistan,

Total,

233,000
2,793,000
200,000

45,526,497

Hassell says these inhabit 1800 tovrns, and 170,000
suburbs and villages. The nobles may be reckoned
about 580,000; the clergy 400,000; the merchants
300,000; the burghers 1,000,000; those free of taxes
2,500,000; the Kozaks, the Circassians, &c. 2,200,000}
the peasants 1,796,600; the Jews 510,000; those ap-
pertaining to the crown 120,000; the army and the
navy, 1,000,000; savage nations 1,000,000 souls of
both sexes.

We shall next present two tables which occur in Dr.
Lyall's pamphlet, and which he chiefly translated from
Crome.

STATISTICAL TABLE OF RUSSIA IN EUROPE.

Names of the Provinces.
Geographical
Square Miles.

Number of

Inhabitants.

Souls for each
Square Mile.

a. Baltic Provinces.

1. Government of St. Pe-
tersburgh

2. Finland
3. Esthonia
4. Livonia
5. Courland

b. Great Russia.

6. Government of Mos-
cow

7. of Archangel,
with Nova Zembla

Vologda
• Olonets
Kostrom

• Novgorod -

• Pskof, or Pies

9.

10. •

11.

12.

13

14. -

15. -

16. -

17.

18.-

19.

20.

21.-

22. •

23.

24.

25.

kof
Smolensk

Tver

rod

• Nijnl-Novgo-

Vladimir -

Tula
Kaluga
Varoslaf -

Kursk
Voroneje -

c. Little Russia.

Orel
Riasan
Tambof -

Slobodes of the

Ukraine, or Khar-

kof
26.

27. Poltava
28 Kief

Tchemigof

849
5,332
487
939
509

475

16,226
6,867
3,787
1,809

2,578

1,045
1,009

1,135

961
921
559
395
672
702

1,434

850
781

1,271

1,118
1,190
851
979

655,700
1,082,400
217,700
579,300
418,200

1,126,000

141,500
590,000
281,400

1,147,000
825,300

636,300
965,000
969,800

992,300
960,700
904,100
845,400
800,400

1,182,500

957,000

1,001,500
941,400

1,023,100

657,900
1,014,700
1,350,800

1,066,500

772
203
447
617
822

2,360

9
86
74
634
321

608
956
855

1,033

1,043
1,617
2,140
1,191
1,684
695

1,178
1,205
805

59
853

1,584
1,089

STATISTICAL TABLE OF THE RUSSIAN EMPIRE.

Names of the Nations

.

Number. Rehgion.

I. Sclavonian Race

a. Russians and Kozaks

b. Poles,Litbuanians'"

Coiu'landers, Rait-

1

sens, or Servians _

II. Fins, in 13 Tribes,as

1. Proper Fins "^

2. Laplanders
3. Livonians

4. Esthonians
5. Tcheremiss
6. Vogouls
7. Votiaks
8. Tchuvashes

(

9. Mordvas, or Mor-
duans

10. Perraians

11. Zirianes

12. Teptiars

13. Ostiaks ofthe Ob

III. Tartars

IV. Kaucasians
Georgians
Circassians

V. Mongols ;

Kalmuks
I

VI. Manshures,Tun-;
guses, Lamutes ',

VII. Samoyedes
(Polar People)

30,000,000

8,200,000

3,000,000

a. Greek-
Russians, ~\

Kozaks, and
Wallachians

together
with many
GreekChris-
tians in Asi-

atic Russia

& in Siberia,,

b. Catholic.

Poles, Litli-
~

unians, Ger-
mans,French_

c. Lutheran

d. Reform-
ed church
;. llerren- ?
butters 5

f. Menonites

g. Armenians

h. Jews

Mahome-
dans

k. Lamutes

1. Brahmins
Hindoos

Number.

11,750,000

400,000

300,000 _, .. , ,,, -
Fetish (Ido- ^

80,000 1?*.^"^"'"';
shippers ot

Fire, and
Shamans or

iSorcerers _
12,000

34,000,000

6,800,000

1,400,000

28,000

9,000

5,000

48,000

500,000

1,850,000

300,000

300

600,000
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Table Continued.
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No.

44.

45.

46.

47.

48.

49.

Name.

Grodno,
Volchinia,

Podolia, or

Podolsk,
Kief,

Tcheringof,

Poltava,

Population.

753,000
- 1,212,846

. l,297,78r

- 1,066,198
1,260,000

. 1,625,000

Provhices which do not form governments, and which

are administered each according; to Particular Laws.

1.
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3. The proportion of marriages to the population

in Russia is more astonishing. In the government of

SarJitof it was found that there was one marriage for

everyone hundred and fifty souls of both sexes; in

other governments two hundred and twenty marriages

among one thousand ]nMsoiis; and generally two hun-

dred marriages among one thousand persons; while

the most fertile countries do not reckon more than one

hundred and seventy-five marriages among one thou-

sand individuals.

4. The general proportion of births to deaths in the

whole empire is sixteen to ten; but in some govern-

ments the number of births is much greater. At Tver

were found twenty-six births for ten deaths; at Vol-

ogda twenty-nine for ten; at Saratof two hundred and

fourteen to one hundred.

5. The proportion of male to female births is forty-

four to forty; at Saratof one hundred and seventeen to

one hundred; but the mortality of the former is also

greater, being forty-three to forty, and at Saratof one

hundred and sixteen two-fiths to one hundred.
During the whole period from 1796 to the end of

1809, there were annually,

1st, 293,314 marriages;

2rf, Of whom were born 1,222,823 children, or

647,702 boys, and 575,121 girls. The proportion of

boys and girls was therefore as 1000 to 888.

jd, The medium number of deaths was 737,228 in-

dividuals of whom 383,695 were males, and 353,532
females. The proportion, therefore, of males, was as

1000 to 921.

Atk, Consequently there has been a surplus of births

above the deaths of 485,595 souls, viz. of 264,007
males, and 221,589 females.

The mortality may be spoken of under three divi-

sions.

1. The mortalily of children. The mortality of chil-

dren is immense in Russia, and is only equalled in some
capitals. Of 1000 new-born children not more than

about 555 passthefifth year, and the half (only 498) do
not attain the tenth. The mortality from the 10th to

the 20th year is also very great, so that no more than
440 individuals, i. e. about two-fifths live to the 28th
year; while in other countries one-half reach that

period.

2. The mortality of middle age. The mortality is

also great among the middle-aged. Of 1000 deaths

in Russia there are 63 between the age of 20 and 30

years; 65 between 30 and 40 years; and 73 between
40 and SO years. Only two-thirds reach the 40th, and
three-fourths the 50th year.

3. The mortalily of old age. The fourth part of the

population do not pass the 50th year; for of 1000 new
born, there are only 239 who reach that age. Of 1000

persons at 50 years of age, 675 reach the 60th, 350 the

70th, 127 the 80th, 32 the 90th, and three the 100th

year. Nevertheless, among this small number of old

people some have reached a very extraordinary age.

In seven years 2084 individuals died who were above

one hundred years of age. Of this number were,

1211 from 100 to 105 years.

468 105 -- no
164 110 — 115

151 115 — 120

52 120 — 125

33 125 — 130

2 130 — 135

1 140
2 150

The proportion between the annual number of deaths

and of births, according to the progress of population,

demands some attention. Between the years 1796,

and 1809, the medium annual number of births was
1,222,823, and that of deaths 737,228, consequently

there was a surplus of births over that of deaths of

485,595 individuals, or, in otherwords the proportion

of deaths and births was as 1000 to 1658. The pro-

portions of course have been different in different years

or periods; thus, from 1795 to 1799 the proportion

was 1000 to 1769?; from 1801 to 1806, 1000 to 1699^;

from 1806 to 1809, 1000 to 1539i. Except in the

United States of America there scarcely occurs such
a favourable progress in population.

The following tables comprise a great deal of inter-

esting matter with respect to statistics, and are copied
from Herrmann's dissertation. J'ide Mr. C. Th.
Herrmann's Dissertations: '^ Resultals tires\dcs tableaux

metriques depuis 1796 Jusqu' en 1809, rcleves sur ccux

qui confessent la religion Grequc en Jiussie;" or the

Memoires de I'Acadeinie Jmperialc des Sciences de

St. Petcrsbourg. Vol. v. p. 610. The reports of the

year 1800 were unfortunately burned.

Table showing the annual number of Marriages, Births, and Deaths.

Year.
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T.'VBi.E of Male Deaths arranged according to their Age.

Age of the
Dead.
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one obtained to the extreme age of between 145 and

150, and one the decrepitude of between 150 and 155

years. The first was born in the government of Mo-

hilef, and the second in that of Tambof.

No empire in the world consists of so many nations

so dissimilar in their origin, and languages, and man-

ners, as the Russian. Within its circuit are included

above a hundred nations and tribes, wlio speak at least

forty different languages, and who may be arranged

under eight great classes:

1. The Sclavonic, 38,800,00

Proper Russians, Little Russians, Kozaks, Poles,

Lithuanians, Lettes, Courlanders, and Raitsens

or Servians.

2. The Finnish, 2,376,000

The Proper Fins, Esthonians, Livonians, Lapland-

ers, Permians, Zirianes, Vogoules, Tchusarhes,

Tchevemiss, Voliaks, Mordvas, or Morduans,
the Ostiaks of the Ob, Teptiars.

3. The Tartar, 1,850,000

(a) Proper Tartars, as those of Kazan, of the Krimca,
of Astrachan, of the Ob, the Turalintsi, the Ba-

rabintsi, the Katchintsi, the Kistimeri, the Tuli-

bertsi, the Biriuses, the Abintsi, the Vercho-
tomskiye, the Sayanes, the Beltiri.

(b) Nogay or Kuban Tartars, Tauridan, Astrachan
wandering Tartars, Kundurskiye, Kumikens, Ba-
sianers, (c) Truchmenians, (d) Kirghis, fej Ara-
lians, (y'_j Karakalpaks,('gj Tchivintsi,('Aj Bucha-
rians, (i) Mcstcheriaks, (k) Bashkirs, (I) Teleun-

tians, and (m) Yakuti.

4. Kaucasian Nations, 1,200,000

Circassians, Georgians, Avtchases or Abassi, Les-

ghi, Ossetinians, Kistintsi, the Tchitchentsi, the

Mikshesi, Karabulaks, and Yugushi.

5. The Mongols, 300,000

Mongoles, Kalmuks, Burati, and Kurilians.

6. Mandshures, .... 80,000

Tungusi and Lamutes.

7. Polar Nations, 300,000

(a) The Proper Samoyedes, Koibali, Soyotes, Matori,
Tubintsi, Kaimashi, and Karagassi.

(h) Koriaks, Tchuktchi, Yukhagirs.

(c) Jurales,('f/J Arintsi, ('ej Assani, (/^ Kotovtsi.

(g) Ostiaks, fA^ Kamschadals,('jj Kurilians, ('^-j Aleu-
tians.

Colonists and Inhabitants of Mol-
davia, . - . . . 800,000

Germans, Swedes, Danes, English, French, Greeks,
Armenians, Persians, Hindoos, Arnaouts, Valla-

chians, Osmans, Moldavians, Bulgarians, Gip-
sies, and Jews.

THE navy.

According to Cromfe and Hassell, in the year 1805,

the Russian navy consisted of 32 ships of the line, 18

frigates, 59 small craft, and 226 gallies. Taken to-

gether, they make 355 sail, which carry 4428 cannons,

with 33,507 sailors, 4000 naval artillery, and 8262

marines. Of these are stationed in the Baltic Sea, 20

ships of the line, 14 frigates, 6 cutters, 19 small craft,

and in the galley fleet, 2 gallies, 81 cannon-boats, and
88 other vessels, together with 2965 cannons.

In the Black Sea, 12 ships of tlic line, 4 frigates, 7

brigantincs, 18 small craft, and in the galley-fleet, 40

cannon-boats, together with 1257 cannons.

In the Caspian Sea, 6 small craft with 70 cannons.

At Ochotsk, 1 1 small craft with 36 cannons.

We believe that the Baltic fleet is rather increased

than diminished since 1805; and we know for a cer-

tainty that more than one half of the large ships are

laid up in the fine harbour of Cronstadt, and are nearly

rotten. In the year 1822, the fleet of the Black Sea
consisted of 14 ships of the line, 10 frigates, besides

numerous small craft, as gun-boats. Sec. Vide Lyall's

Travels.

Although different Tsars are said to have organized

an army, yet it was not till the time of Peter the Great

that Russia possessed any thing like an European

army. Our limits do not allow us to give its pro-

gressive history. We must content ourselves by

stating the facts, that this country, which, little more
than a century ago, had only two or three hundred
thousand soldiers, which were looked upon with in-

difference by the other powers of Europe, has of late

spread her conquering troops over different states of

this quarter of the globe, and of Asia, and at this

moment consists of nearly a million of men.

The statements of different authors will give us

correct notions of the progress and state of the army
in modern times.

According to Hassell, the army of Russia consisted

of 558,120 men, viz. (1.) The guards, seven regi-

ments, three battalions, one company, 13,103. (2.) In-

fantry, 138 regiments, 38 battalions, 317,110. (3.)

Cavalry, 47 regiments, 54,022. (4.) Artillery, 2 regi-

ments, 17 battalions, 12 companies, 62 commandos,
44,052. (5.) Invalids, 62 companies, 30 commandos,
13,920. (6.) Irregular troops, including the Don Ko-

zaks, 40,000; the Tchernomorskii Kozaks, 34G8 ; the

Ural Kozaks, 5780; the Boog Kozaks, 1500; the

Stavropole Kozaks, 1000 ; other Kozaks, Kalmucks,

Bashkirs, Tartars, 48,632; free Greek battalion, 534.

Altogether, besides the irregular troops, 194 regi-

ments, 60 battalions, 75 companies, 92 commandos,

13,682 staff-officers and officers, 1297 under staff-offi-

cers, 543,141 under officers and privates, who are

under fourteen military inspections. To this army is

to be added, since 1806, a national guard, or militia,

of 612,000 men.

—

Staats und Mdress-Handbuch, p.

227.

A Russian historian tells us, that in 1807 the army

of his country was formed of 670,000 regular forces,

more than 100,000 Kozaks, and about 100,000 of re-

serve for filling up vacancies in the armies; the Swe-

dish, the Polish, the Turkish, the Georgian, and the
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Siberian. The same author adds, that inthoiit op-
pressingforeign nations, and u'ithout destroying herself

,

Russia can maintain a million of forces in time of
peace; a position which we suspect is false.

—

Ruckaya
Istoria, or Russian History of Glinkii, vol. viii. p. 344.
By Hassell's statement, in the work formerly re-

ferred to, in the year 1815, the Russian army was
formed of field troops422,822; garrison troops 84,300;
engineers 1 113; invalids 13,920; and 1 10,000 irregular
troops.

Cromc reckoned the land forces of Russia at 450,000
in time of peace, and at 639,415 when on a footing of
war. The last number is said to have been that of
the army in 1811, and of course previous to the me-
morable invasion of the French. According to this
author, the composition of the Russian army is well
known, and consists of

was made after a reduction of about 30,000 men, which
took place a few months ago, the whole of which have
been incorporated into the military colonies.

First army Gen. Sacken, —head quarters, Moliilef
Second army, Gen. Wittgenstein, -

Imperial Guard, Gen. Uvai'of

Georgian army, Gen. Yermlolof
Lithuanian army, - - - -

Polish army, - . . _

Disciplined Kozaks,

the Pnith
Petersburgh
Tiflis

Wilna
Warsaw

I. The imperial guai-ds,

a) I regiment and 3 battalions infantry,

b) The horse guards, 7 regiments,
f) The artillery-guards, 600 men, together with

the whole foot guards, - . .

II. Field troops,

a) Infantry, 141 regiments, troops of the line,

and 3 regiments marines, ...
b) Regular cavalry, 58 regiments,
c) Field-artillery (with 1530 pieces of cannon),
d) Corps of engineers, ....

III. Giirri son troops,

a) Infantry, ......
b) Artillery, ......

IV. Invalids, --....
V. Irrcgul.ar troops,

a) 33 regiments of Kozaks, T
i) The Kalmuck forces, C .

e) The Bashkirs, kc. J)

12,150
4,450

17,200

317,360
57,000
29,522
1,113

72,800
11,500
13,927

100,000

After alluding to the 612,000 militia already spoken
of, Crome adds, that Russia can defend herself with
above 1,200,000 warriors.

—

Allgemeine Uebersicht des

Staatskrufte, 1818.

Though the Russians lost a great number of troops
in the eventful years of 1812,-13,-14,-15, they were
compensated, in a great degree, by the knowledge
and experience acquired during the campaigns. Alex-
ander had an opportunity of detecting the deficiencies

of his own army, and of improving his military skill,

by seeing and combating with the finest armies of the
world; and his officers enjoyed the same advantages.
Ever since his return to his country, in 1815, the Em-
peror's great attention has been given to the better
organization and discipline of the army, and beyond
all question an immense improvement has been the
result.

For a few years past, it has been generally reckoned
that the Russian army consists of a million of men.
The officers vary in their statements, some estimating
its number as low as 800,000, while others maintain
that it amounts to 1,200,000 troops. According to a
paper in the first number of the Westminster Review,
the official reports fix the number of the autocratic
army at 950,000, but the writer conjectures that this
exceeds the real number by one-third. The following
statement is also given, but upon what authority we
are not informed. It is believed to be correct, and

• An account of the organization, administration, and present state of the military colonies in Russia. 1824.

t This plan met with the immediate approval of the emperor; and, indeed, some are disposed to think this part of the system
originated with his Majesty.

Men.
320,000
100,000
80,000
60,000
80,000
30,000
7,500

677,500

Upon this table. Dr. Lyall remarks, that the words
Georgian army appear to include the whole army com-
manded by General Yermolof, in the Kaucasus and
Georgia, and adds that that army has often been esti-

mated as high as, and even above 100,000 men; and
also as in the above report, at only 60,000. He is of
opinion, however, that the medium number 80,000 i.s

near the reality. The disciplined Kozak army has
never before been estimated so low as 7500, and he
says, 20,000 at least would be a near approximation
to truth, and in this statement he is supported by
other authors.

As the subject is intimately connected with the
army, we shall give an outline of the recently adopted
plan of military colonization, for which we are wholly
indebted to Dr. Lyall.*

The great expense of providing for an army amount-
ing to nearly a million of men, induced the Emperor
of Russia, soon after the conclusion of the late war, to

direct his serious attention to every plan which was
offered for supporting the soldiers in the most econo-
mical way. Count Araktcheef, who had risen from
the ranks, solely by his great talents, to become a ge-

neral of artillery, and to be one of the chief military
counsellors attached to the person of the emperor, is

said to have first suggested the idea of quartering the
soldiers upon the crown-peasants, of building military
villages according to a regular plan, of allotting por-

tions of land to each house, and of framing a code of
laws for the government of these new-created colo-

nies, f This system of military colonization, which has
been adopted within these few years, presents a new
feature in the history of Russia and of Europe, indeed,

in some respects of the world. Its peculiar nature
will be at once perceived by the following summary:
1st, For the formation of these military colonies, no
part of the inhabitants is sent out of the empire, there

being a great superabundance of territory in propor-
tion to the population. 2d, The peasantry, who are

already civil slaves, by this plan, are absolutely made
both civil and military slaves, and are in the mean
time burthened with the support of regular troops;

and indeed, in time, nearly the whole army is to be
formed from among thorn. 3d, As they are governed
by a code of laws peculiar to themselves, so they are

not directly dependent upon the general legislature of

the country, nor are they independent of it, because
all their laws emanate from a committee at Peters-

burgh; which, after receiving his Imperial Majesty's

signature, are put in force. 4th, Like some of the
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Roman colonies, they are both of an agricultural and

of a military nature.

The objects the Russian government has chiefly in

view by the establishment of the military colonies,

some of which are peculiar, are chiefly the followinij:

1st, The increase of the native population in certain

districts, by the transfer and fixture to them of part

of the existing regular troops, and even of peasantry

when requisite, and of course, by the progeny of both;

2d, The extension of knowledge and civilization; od,

The saving of the greatest part of the pay of the^

whole army to the crown; 4tb, The organization of

an immense army to be employed in agriculture in

time of peace, and to form nearly the whole land force

of the empire in time of war.

Military colonies are already in part organized, and

no doubt will be more extensively organized, in a line

stretching from near Peterslnirgh, along the borders

of Poland, and toward the boundaries of Turkey: the

chief points where Russia now requires to have power-

ful forces, whether with a view to make an irruption

into other countries, or for the defence of her own
frontiers, for she is neither to be regarded as inacces-

sible, unattackable, nor unconquerable.
The system of colonization will be best understood

by a detail of the course adopted to colonize a single

regiment. The emperor issues an ukaz, in which are

indicated the crown-villages which are to become mi-
litary colonies. In the villages so designated, (which are

inhabited by crown-peasants, and consequently are

at the emperor's disposal,) the name, age, property,

and family of each householder are registered; those

who are above 50 years old are chosen to form what
are called the Master-colonists. Houses are built for

them in lieu of those they inhabited, forming a street

or streets of cottages similar to one another, each se-

parated from the neighbouring cottage by acourt-yard,

and each master-colonist receives fifteen deciatins,

about forty English acres; with this condition annexed,
that he is to support a soldier, his family, if he has
one, and his horse, if cavalry are colonized in the vil-

lage; he receiving the benefit of the soldier's assistance

in the cultivation of the land and other duties of hus-
bandry when not engaged in his military duties. In

seed-time and harvest-time, it is understood that the
soldiers are to be little exercised, in order to leave

them free for the labours of the field. As many of the

present Ji^ricidturist-SohUers have formed part of the
regular army, t)ie master-colonists need scarcely ex-

pect much assistance from their exertions. When a
new progeny shall have taken their places, who have
been trained from their youth to agriculture and to

arms, perhaps the dissimilar union may become more
assimilated.

The soldier, who becomes domesticated in the house
of the master-colonist, shares his table, and assists him
in his labour, is called Agricnlturist-SoUlier. Close to

the house of the master-colonist is built one exactly
similar, which is occupied by the Reserve, who may
be considered as the soldier's second self. He is chosen
by the colonel of the regiment colonized from the pea-
sants, and is usually a son or relation of the master-
colonist. The lieserve is instructed in every part of a
soldier's duty, and qualified in every respect to take
the place of his prototype, or to form one of an army
of reserve in case of danger. He too assists when
wanted in the cultivation of the fifteen deciatins of
Vol. XVI. Part II.

land, or follows such other occupation as may suit

him, tailor, shoemaker, and so on.

The master-colonisi, agriculturist-soldier, and re-

serve, may choose their wives where they like, and are
encouraged to marry; but the women, once within the
pale of tlie military colonies, cannot marry out of them.
The sons of the master-colonist, agriculturist-sol-

dier, and reserve, who are from thirteen to seventeen
years old, are called A'antonists, are exercised as sol-

diers, and continued at the village which is the resi-

dence of the Colonel, and the head-quarters of the
regiment: they also occasionally attend school to com-
plete their education.

The boys from eight to thirteen years old go to
school in the village in which their parents reside, and
learn their military duties alternate days; they as well

as the Kantonists are dressed in uniform, and consid-
ered as soldiers; the children under eight years old re-

main with their parents.

The education of the children forms a very import-
ant feature in the system. All the male children in

the colony are sent to schools of mutual instruction,

where they are taught reading, writing, and arithme-
tic. They learn a sort of catechism containing the
duty of a soldier, much the same as that which Buona-
parte taught his soldiers. They are instructed in the
use of the sword; learn to ride in the Manege, and
after the age of thirteen, they are assembled at the
head-quarters of the regiment, and formed into a corps,
in which those who distinguish themselves most by
their quickness and attention are made officers. At
Voznesenk, (the head-quarters of the first regiment of
the Boog) Dr. Lyall saw a body of 200 Kantonists
who marched, fired, and performed all the evolutions
of experienced soldiers, with a steadiness and preci-
sion which was astonishing. There was an esprit de
corps about them, which cannot fail to make them good
soldiers.

The education of the women has hitherto been much
neglected, but they have now begun to establish

schools on the Lancasterian plan for them, which, no
doubt, will soon become general.

A military colony, therefore, consists of
1. The 3Iaster-Colonist, so called because he is mas-

ter of the family and of the farm.

2. The Assistant, so called because he aids the mas-
ter-colonist in cultivating the ground.

3. The Jlgriculturist- Soldier, who adds to the usual mi-
litary duties the occasional one of assisting in the fields.

4. The Reserve, who, like the agriculturist-soldier,

combines the two capacities of soldier and agricultur-

ist; and, as the name implies, forms one of a corps de re-

serve, to supply the soldier's place in case of necessity.

5. The Kantonist, under which head are comprised
all the boys in the colony from thirteen to seventeen

years old.

6. The Boys from eight to thirteen years.

7. The Male Children under eight years old.

8. The Females.

9. The Invalids.

The administration of the military colonies deserves

particular attention, as it separates their interests

completely from that of every other branch of society

in the Russian dominions.
The colonics in the south of Russia occupy 380 vil-

lages in the Governments of Kherson, Kharkof, and
Yekaterinoslaf. The villages, according to their size,

3U
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contain from two squadrons to half a squadron. In

each village is stationed half a battalion, a battalion,

or even two battalions of infantry, in the government of

Novgorod; and the number of troops there amounted,
in 1822, to 24,000 men.

In the above 380 villages, were colonized, in the

summer of 1822, twelve regiments of lancers, and
twelve of cuirassiers, forming a total of 24,000 men.
The total number of colonized forces, therefore,

amounted to 48,000 in 1822. At present they may be

estimated at 80,000 soldiers.

The three Governments above mentioned constitute

a military district, which is placed under the command
of General Count de Wilt, from wliose jurisdiction

there is no appeal but to the emperor, and that only

in particular cases. Count de Witt is entitled com-
mander-in-chief of the military colonies in the govern-

ments of Kherson, Kharkof, and Yekaterinoslaf.

A code of laws, consisting of fourteen volumes, has

been compiled by a committee appointed for the pur-

pose at St. Petersburgh, for the special use of the mi-

litary colonies.

These laws are administered, in the first instance,

by the committees of the squadrons: each squadron

having a committee composed of its officers, one of

whom is elected president. These committees take

cognizance of small offences committed in their re-

spective sc]uadrons: the term squadron including not

only the soldiers who form it but the colonists belong-

ing to it.

From the decision of this committee, there is an ap-

peal to the regimental committee of administration,

consisting of the colonel, who is president, the lieute-

nant-colonel, who is vice-president, two captains, and

six deputies chosen by the colonists, one from each of

the six squadrons composing the regiment. The de-

cisions of this regimental committee are referred to

Count de Witt for his approval, and from his decision

the soldiers and colonists have no appeal, even though
it should extend to sending them to Siberia, the ne

phts ultra of Russian punishment. Officers may appeal

from Count de Witt's decisions to the emperor.
Great offences are usually tried by a Commission

appointed by Count de Witt, a sort of court-martial.

A very inquisitorial police maintains the good order

of each colony. A subaltern officer goes every day

into each of the houses and makes his report of the

state of the inmates; and on parade days, the master-

colonist and his assistant appear at the door of their

cottage to show themselves to the inspecting field-

officer.

At the head-quarters of each regiment is its chan-

cery, in which the code of laws is deposited, where the

committee of the regiment meet, and a number of

clerks are employed to keep the accounts, and register

the proceedings.

In most of the military villages are churches where
the priests officiate who belonged to them, before they

were included in the colonies.

Such an imperhim in hnpcrio can hardly subsist with
impunity to the parent-state, unless its energies are

directed against foreign powers; and, if this idea is

correct, under a warlike sovereign it may operate the

subversion of all the established dynasties of Europe;
under a weak one, the partition of Russia may be

looked upon as likely to result from the explosion of

its latent powers.

It must be observed, that the millions of troops so
colonized and trained exist hitherto only on paper; and
from a variety of circumstances, general and local, it

seems utterly impossible that even one million of
troops should be so organized. The world is not likely

to sit idle while Russia organizes so vast a force; and
besides, this gigantic system contains in its bosom the

seeds of its own destruction.

Among other sources of opposition to the scheme,
its general unpopularity is likely, very soon, to give it

a death-blow. It is held in utter abhorrence by the

peasantry; it is detested by the regular army to such
an extent, that the government is obliged to give the

officers a higher degree of rank, and additional pay,

in order to induce them to attach themselves to colo-

nized regiments; and it is highly diapproved of by all

classes of the nobility.

The nobles regard the plan, and apparently with
much justice, as highly dangerous to the em|iire.

For, suppose a popular leader, especially in the south

of Russia, should differ with the government, or with

his sovereign, after a few hundred thousand men were
first taught to obey him, and afterwards obeyed him
through attachment, what might not he effi'ctuate?

When the experiment of colonizing was first made
in the neighbourhood of Novgorod, it produced much
discontent and some disturlsances. The peasants seem
to have resented the ingrafting a soldier on tlieir

menage as an infringement of the liberties even of

slaves. They might exclaim with Meliba;us;

Impius hwc tarn culla novalia miles hahehit?

Barbmus has segeles?

and the resolution that the oldest peasant in the colo-

nies should so far conform to military rule as to cut

their hair and shave their beard, added fuel to the

flame.

Nor has the system of military colonization been

carried into eftect, without serious difficulties also in

the south of Russia. Its institution was followed by

discontent and murmurs, which sometimes went so far

as to cau^e disturbances, and to threaten revolts. The
poor peasants loudly and generally complain of being

restrained in their dwellings by the severe military

police; and bitterly regret their fate in being forced

to become colonists. Their former slaie of civil slavery

seems perfect freedom in comparison of the new mili-

tary arrangement of affairs.

Many affecting scenes are said to have taken place

as the empress and the dowager-empress went to and

returned from Moscow, in the year 1818. Hundreds
of the peasants collected at the post-stations, and when
the imperial carriages stopped, they simultaneously

bowed themselves to the earth, or completely prostra-

ted themselves, and in the language of the deepest

sorrow and distress entreated their majesties to hear

their tales of woe, and to intercede with the emperor

to abandon the new system of colonization.

Notwithstanding the extreme unpopularity of the

system of colonization, and the vehement and general

opposition which it has met with, it still goes on, and

government seems determined in its prosecution. We
have not the smallest doubt, however, that all its ends

will be defeated and terminate in an aerial castle.

In conclusion of this department, we may remark,

that notwithstanding the immense alarm which has

been sounded throughout Europe by some authors of
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respectabilily, as to the enormous and increasing power

of Hussiii, there seems no (!;rcat cause for uneasiness.

The army of Russia is jjrcat to be sure, but it wants

TOoial energy, and it is scattered over an immense ex-

tent of territory. We must not fear the numerical

force of Russia upon paper, but look to the numlier of

effective troops she could lead beyond the Niemen or

the V'^islula. So long as a combination of European
powers is able to hold Russia at defiance, and so long

as it shall be the interest of those powers to keep her

within due limits, we have no fear of her legions of

troops, her hordes of Kozaks, and her bands of Tartar

and Siberian wanderers.

CIVIL ADMINISTRATION.

In the Russian empire, all power is concentrated in

the monarch. He is assisted by his cabinet-council,

his ministers, the directing senate, and the holy synod;

but he can over-rule the decisions of thera all.

Each of the governments of Russia has a military

and a civil governor, who are the representatives of

the Emperor, who direct the administration of their

provinces, and whose residence is in the chief town of

the government. In a few instances the same military

governor has command over more than one govern-

ment, as is the case with the governments of Kherson,
Kharkof, and Yekaterinoslaf, and those of the Kauca-
sus, and Georgia, &c. Each Government town has
numerous tribunals, as in other countries, for the vari-

ous cases which occur in civilized society, and each
district town has courts of justice subordinate to those

of the government. The senate, of which some divisions

are at Petersburgh, and some at Moscow, is the highest

tribunal for civil affairs, as the synod is for ecclesias-

tical matters. From their decisions an appeal may be

made to the cabinet council, or to the Emperor him-
self, and then the final determination takes place.

But it is impossible for us to enter into all the de-

tails of the difi'erent courts. We must confine our-

selves to general views of the present state of admin-
istration.

It was in vain that the Empress Catharine II. de-

clared, that in the Russian empire, the various classes

of the subjects should enjoy their peculiar rights; that

reputation, property, and life, except in criminal cases,

should be inviolable, and that the laws should be en-

forced, and all causes determined I)y them. It was still

more nugatory that she pronounced that no man
should be condemned unheard, that even a traitor, or
a rebel, should enjoy the benefit of defence, and that,

when a man was injured or supposed so, he might
make a representation and expect relief. There is no
doubt that an abuse of power by violent rulers and in-

considerate ministers, by rapacious governors and ve-

nal judges, often defeated the intentions of that mon-
arch, Catharine, by the invasion both of public and
private rights. After her death no new measures were
taken for the improvement of the civil administration,
and corruption became daily more extensive. On the
ascent to the throne of tlie present so\ereign, the admin-
istration of justice was in a lamentable condition; and
notwithstanding a few meliorations made by Alexan-
der, the subject has but lately made a suflicient impres-
sion on his mind. For many years past his attention
has been too eagerly occupied with his armies and
with war; but in this season of peace, we arc glad that

he proposes to make important changes in the civil

government of the empire.
That there is great want of change, is evident from

the present corrupt state of all the departments of the

administration. Indeed the civil administration in

Russia is excessively defective. The bribery and cor-
ruption which characterize the courts of justice in

this country have been dwelt upon by various authors.
Dr. Lyall confirms their accuracy, and says, it is me-
lancholy to reflect that there is no prospect of a speedy
or extensive check, not to speak of a cessation of these
evils. Indeed, the disease is deeply complicated with
the constitution of the government. The universal in-

adequacy of the annual salaries granted by the crown
for the support of the rank, nay, of the existence, of
those employed, in the tribunals, and in the other
branches of the civil department, in the army, and in

the navy, is a well known fact. Most individuals en-

deavour to support their rank in life agreeably to the

usages of civilized society. If those, in the service of
any government, have no revenue besides inadequate
salaries, it follows, of course, that they must either

act inconsistently with their rank, resign their places,

or resort to some plan for bettering their incomes.

—

Now this is exactly the condition in which persons in

all the departments of the Russian service are placed;

and it is not difficult to divine which of the three alter-

natives is generally chosen, especially as that alter-

native, sanctioned by usage, has become universal,

and of course its adoption is itot accompanied by dis-

grace. A system once established universally through-
out a great nation, of receiving presents or recompen-
ses in money or kind, from those who seek the good
graces or the interest of the officers of the crown,
would require strong measures and time for its me-
lioration and destruction. The foundation of a reform
would be the bestowing of salaries on those officers

adequate to their rank, so as to render them indepen-
dent. To do so speedily is next to impossible; and it

will probably be effected at a remote period, unless
some revolution of Europe, or of the empire itself,

give a new aspect to affairs. The present corrupt
system has been consolidated by time, in spite of the
efforts of two of the greatest and wisest sovereigns who
ever wore a crown. Indeed, the comparatively small
augmentation of government salaries, since the time
of Peter the Great, notwithstanding the greatly dimin-
ished value of the roubles, the more general adoption
of civilized customs and manners, and the consequent
increased expense of the mode of living, seems more
and more to have rivetted the mischief. The depre-
ciation of the currency to 75 per cent, has reduced
almost to nothing the former insufficient salaries of all

the departments of the public service.

The same author speaks of the corruption and bri-

bery of the administration in the cabinet council of his

imperial majesty; he illustrates it in the system of
police—in the post-offices—in the custom-houses—in

the army—in the navy;—and in -he civil, military, and
naval divisions of the medical department, and then
concludes his dreary view in these remarkable and
painful words: "The whole system of the adminis-
tration of Russia is like the tissue of a decayed spider's

web, or rather, like the centre of an immense wheel,

held together by rotten spokes; corruption supports
corruption, rottenness props rottenness; and this ex-
plains how the machine still continues its onward pro-

3 U 2
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gress. Should a slight concussion be perceived in one

part, there is a sympathy of the rest by which its force

is uniformly diffused throughout the whole, and no

single part gives way; for when one part gives way the

•whole will fall; and that, apparently, will not happen
until liberty give a death-blow to despotism."

We shall conclude this subject by referring the

reader who is curious about it, to Dr. Lyall's work,
and to two works which lately issued from the press,

the ^^ Narrative of a Pedestrian Journey through Rus-
sia and Siberian Tartary in the years 1820, 1821, 1822,

and 1823, by Captain John Dundas Cochrane, R. N;"
and ^^ Travels through Russia, Siberia, ^-c. in 1822,

1823, and 1824, by James Holman, R. N." These last

volumes contain numerous details in proof of the ac-

curacy of Dr. Lyall's general views. They but too

truly demonstrate the sufferings of a people oppressed

by their rulers, their chiefs, and their superiors, and

exhibit the woful state of society, where the few have

the power and the inclination to enrich themselves by

the labours, the toils and the property of the many.
But, as Dr. Lyall remarks, the terms bribery and

corruption require some explanation in connexion

with Russia. In most countries by bribes are under-

stood sums of money promised or given, in order to

pervert justice and gain one's cause: by corruption,

the act of being unjustly influenced by bribes. In Rus-

sia, though the same definitions be frequently applica-

ble, yet the more general intention and utility of bribes,

genteelly called presents, is to excite a person to do

his mere duty, and to recompense him for his time

and trouble. In fact, these presents may be said to

form the receiver's chief salary. Wherever such an

execrable system is once generally established, though

despised by every generous mind, yet it is fair to re-

gard the infamy attached to it, as infinitely less than

that of accepting bribes in courts of justice, where

nothing of the kind is expected or recognised; because,

in the one case, both parties in a cause have the same
channel of procedure open from the commencement;
in the other, the process may be finished, and the de-

tection of corruption on one side be too late for the

other party to counterbalance his antagonist by the

same weapons.
The cabinet statesman will easily find a cure for the

evils spoken of, by increasing the taxes; giving ade-

quate salaries to the officers of the crown ; issuing

severe edicts; and punishing delinquents with rigour.

But he who contemplates the great machine, and the

thousands and millions of dependent wheels in full

motion, and who knows the genius of the natives of

Russia, will speak more rationally. He will see, that

though immense sums be paid indirectly by a part of

the population who have affairs in the courts of justice,

yet that the sovereign, who would attempt to impose

the same sums in direct annual taxes upon the general

population, would run the risk of causing a speedy re-

volution, and of being hurled from his throne. Every
enlighleiicd sovereign who wishes to improve his peo-

ple will carefully remark their constitution^ equally

with respect to religion, civil administration, and poli-

tical economy, and will reflect well, before lie takes

new measures. Beyond all doubt t'.e present monarch
of Russia is well acquainted with the state of his nation

tinder all these points of view; but like a wise poli-

tiiian, who is familiar with the genius of his people,

who has the good of the realm at heart, and who, from

the history of the world, perceives the madness of at-
tempting to effect, in one reign, what must be the
effect of scores of years, probably of centuries, he pro-
ceeds with a cautious, steady, and determined pace.
He is paving the way for the emancipation of future
generations from vassalage, he has lately made exten-
sive changes, and it is to be hoped improvements, in
the administration of justice in Siberia, and according
to the public press, he is now occupied in the reform
of the tribunals throughout his wide-spreading domi-
nions. He has begun a reform which will reflect hon-
our upon his memory, and which his successors may
complete, though centuries hence. But it were to be
wished still that his Imperial Majesty's attention were
more devoted to this subject, and that he were more
ardent with respect to civil affairs in general. We
anxiously hope that the time will soon pass away when
princes of the blood will cease to repeat, within the
walls of the imperial palace, such sayings as the fol-

lowing: " Quand je vois un offlcier civil il me donne mal
all eceur;" a sentence which but too truly portrays the

taste for military pursuits. Vide Lyall's Travels.

LANGUAGE.

The Russian language, as well as the Polish, Bohe-
mian, fee. is a dialect of the Sclavonic. The latter has
forty-two letters, while the former, at present, only
admits thirty-five letters. The Russian language has
some letters peculiar to the Sclavonic dialects, and of
course, many singular sounds and combinations of
sounds in syllables and words. Others of the letters

are familiar to us in the Greek and Latin alphabets.
The Russian language is very little known beyond the
districts in which it is spoken. Its structure and
modes of expression are characteristic, and sometimes
obscure, which render it no easy task, even for foreign-
ers who have spent the greatest part of their lives in

Russia, to acquire a moderately good pronunciation,
or to speak with general correctness. These difficul-

ties overcome, it is found that thislanguage, so far from
being harsh, irregular, and barbarous, as has been re-

presented by some, is regular and copious, smooth and
harmonious, varied and elegant. Its acquisition, be-

sides, opens a new field for those of a literary taste,

which has been little examined by British writers;

though the Germans have reaped a copious harvest
from it. Of late, however, it has been brought into

considerable notice by the publication of Bowring's
Russian Anthology, and Lyall's Preliminary Disserta-

tion on the Russian language in the *^ Character of the

Russians," fee.

LITERATURE,

Innumerable facts sufficiently demonstrate the lack
of knowledge, and the necessity of instruction among
millions of the Russians. Yet the account which Dr.
Lyall gives of the present state of literature among the

nobility, and even among a few oi' the merchants, is

highly gratifying. The time is not very distant, when
half a dozen book-shops were not to be found in either

of the Russian capitals: but this number is now much
augmented: and all the government towns, and even

some of the district towns of the empire, can boast of

one or more. Indeed, at the present mo.nent, the jea-

lousy, the activity, and the emulation of the native
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booksellers, are as remarkable at Petersburgh and Mos-

cow as among those at London and Edinburgh; and the

pages of the Gazettes are continually filled with adver-

tisements of new publications. Among the foreign

booksellers there is less rivalship. No doubt, many
of the works which issue from the press are of little

or no value, and a greater number are translations.

One important inference, however, may be drawn from

these facts, viz. that a reading public \& formed, and is

augmenting; for if books did not sell, the Russians,

more than others, would not persevere in printing

them. Of late, the native poets, and the native histo-

rians, have contributed much to the literature of their

country; but still much valuable information, especial-

ly with regard to history, lies buried in Scythian and
Sclavonic manuscripts, and within the walls of those

abodes of sloth, the monasteries.

Russian literature was never so flourishing as at the

present day,—a fact which is completely proved by
the number of periodical publications which issuefrom
the press. At Moscow are published two newspapers,
the Moscow Gazette, and the Senate Advertiser, and
seven journals, besides the Journal of the Imperial So-

ciety of Agriculture, and the Memoirs of the Society

of Belles Lettres, of the Imperial Society of Natural
History, and of the Physico-Medical Society. At Pe-

tersburgh the following newspapers are published :

the Petersburgh Gazette, in Russ and in German,
(separate); the Russian Invalid, in Russ and in German,
(separate); the Senate Gazette; the Senate Advertiser;

the Price Current; and Le Conservateur Impar/ial, and
eleven Journals, besides the Transactions of the Aca-
demy of Sciences, of the Free Economical Society,

and of the Society of Belles Lettres. In these jour-

nals, almost every subject is treated of with respect to

arts and sciences and general literature, especially

history, statistics, geography, and natural history.

With respect to politics, only such information is

made known to the public as the government, through
its organs the censors, may please. While we lament
the fettered state of the press, we cannot but remark
the advance of mind to which the above list of periodi-

cals bears testimony.

The number of universities, of academies, of gym-
nasia, of public schools, of private schools, of Bible

Societies, and of other similar institutions in Russia,

taken collectively, and in connexion with the above
facts, shows that a mighty engine is at work in the

civilization of that empire. No doubt many difficul-

ties oppose themselves there, to the wonted effects of
such institutions in a free country; yet their number
must have a considerable influence toward the civili-

zation of at least a part of the population. The adop-
tion of the Lancasterian system of education will also

have a powerful effect. It is put in practice in the
army, among the Kozaks, and even by some of the
noblemen among their slaves. The imperial army,
amounting to a million of men, when better educated,
as ihey are scattered over the Russian dominions, can-
not fail to have much influei^ce upon the manners, and
to tend to the illumination of the people. When it

is also kept in mind, that tlie number of officers of
that army amount to above fifty thousand; that many
of them have received a good education, have served
during the last campaigns, and have carried back to
their country some of the learning, of the usages, and
of the liberal opinions of other nations, it seems but

natural to argue such an advance of civilization of the
people, as may tend gradually to loosen the shackles,
if not to break asunder the chains of despotism, and
to the attainment of a higher rank in the intellectual
world.

The arts of printing and engraving are making
great strides in the north, and daily furnish specimens
which would do honour to any nation. Bookbinding
is also arrived at much perfection. The art of making
paper is likewise astonishingly improved of late years.
So that all the agents and materials for the composi-
tion and publication of books arc now abundant in
Russia; and even the number of authors, translators,
and compilers, is become superabundant. The number
of printing presses employed in each of the capitals
is considerable, and engraving is likewise encouraged,
Some of the engravers are natives, and others are
foreigners. At the imperial Depot de Cartes, at Pe-
tersburgh, scores of young soldiers are daily employed
in engraving maps and plans of every part of the
Russian empire, many of whom have made great
progress. In this magnificent institution, these maps,
executed in the most detailed, accurate, and beautiful
manner, are sold at very moderate prices. It is truly
a depot; for it contains immense collections of maps,
indeed of every thing that can be procured with regard
to the geography of the world; and it is supported in
an imperial manner by the Emperor Alexander.

ARTS AND SCIENCES.

The arts and sciences were chiefly introduced into
Russia after the ascent of Peter the Great to the
throne, and have ever since continued to flourish to a
cei-tain extent. Their sphere of influence, however,
is in a great degree confined to the universities and
academies, at which both the professors and the pupils
are necessarily supported by the crown; the govern-
ment being despotic, and the mass of the population
slaves. By the laudable efi"orts and valuable publica-
tions of numerous public bodies towards general im-
provement, much has been done, but still more
remains to be accomplished. With the gradual ad-
vance of Russia in civilization, no doubt the arts and
sciences will make a simultaneous progression, and,
after a lapse of time, become generally cultivated, as
in the more enlightened states of Europe.

EDUCATrON.

The system of education in Russia is domestic or
public. The rich, and even many of the poor nobles,
have foreign teachers, males and females, in their
families, as Germans, French, Italians, English, &c.
but it is rather unfortunate, that a vast number of these
instructors have been formerly employed in the lower
capacities of life, while but a few of them have i-eceiv-

ed a good and polite education. Of course, though
the pupils may acquire a facility in speaking languages,
they seldom have the best models of manners, of cha-
racter, or of learning, for imitation.

The public education of the Russian nobles is at the
pensions, or Ijoarding-schools, of which some are under
the patronage of the crown or of the universities, while
the greater part are conducted by private individuals.
Most of the public seminaries have a magnificent and
imposing appearance, and their syllabuses convey tx-
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alted ideas of their utility, which are rarely realized.

Dr. Lyall has given a minute account of some of them,
as well as of the universities, and of the general course
of instruction, to which we refer the curious reader.

We may briefly state, that the plans of instruction

seem excellent on paper, and, with a few changes dic-

tated by necessity, are such as might be adopted for

the education of youth in any country. The greatest

part of the private boarding-schools are liable to the
same objections as the public ones, few of them being
ably and well conducted. Scarcely any of the nobles
enter the universities, on account of a foolish idea,

that such institutions are only the sanctuaries of edu-
cation for those who are afterwards, in some way or

other, to gain their bread by their talents or learning.

This is too plebeian an association, therefore, for a

Russian nohlemcm to be connected with. A few of

the better instructed and more liberal minded individ-

uals notwithstanding attend the public lectures of the

professors, and no doubt in time this practice will

become general.

ARCHITECTURE.

Dr. Lyall's quarto contains an essay on the origin

and progress of architecture in Russia, from which ^^e

shall select a few general remarks, especially as the

study of the science has been of late so much cultiva-

ted by the learned in our island. This author treats

in succession of, 1st, The style oC primitive architec-

ture, (if worthy of the name,) shown in the construc-

tion of the wooden houses of the Russians, before the

taste and ornaments of Greece were known, or at least

were adopted for their embellishment. 2d, The style

of civil architecture, which has prevailed since the in-

troduction of Christianit)', arts, and sciences, into

Russia. 3d, The style of ecclesiastical or sacred archi-

tecture, from the same era.

1. Rude ,Architecture—The first style of architec-

ture, or rather of building, in Russia, is the most
simple in the world, and what even savage life might
have dictated in a cold climate, though probably it

marked the dawning of the Russian from the deepest

barbarism. The houses of the peasants may have had

their origin in square huts, the pieces of which were

loosely joined together, which, experience and prac-

tice, and consequent improvement, may have brought

to the state in which they are in the nineteenth century.

Nothing can be more simple even in our days. Round
baulks are laid one upon another, and morticed toge-

ther at the various angles, and, after a little adjusting,

the interstices are crammed with moss and junk.

Such structures require no talent beyond that of imi-

tation. The wood of the forest, the moss of the field,

and the clay of the earth, are all the materials the

peasant requires, and with these he is almost every

where surrounded. A few simple instruments, to give

figure to the separate parts of his dwelling, were pro-

bably his most early inventions. A square, one of the

simplest figures to erect, is the form of his habitation.

Experience taught him, that the roof must'be accli-

vitous to carry off rain. Common sense told him, that

apertures must be left for the admission of light.

The floor served as his hearth, on which he kindled

his wood fire; but being incommoded by the smoke,
he was obliged either to have his door open, or to

make an aperture for its exit.

As soon as the Russian savage had emerged from
the deepest barbarism, he began to think of order,
comfort, and convenience,' and his efi'orts were natu-
rally turned to architecture. In time ovens and chim-
nies were introduced, and his instruments were im-
proved by intercourse with other nations. The present
dwelling of the Russian peasant is nearly square,
formed by substantial wooden walls, with a few small
apertures or windows, the floor of which is covered
with planks, and contains an oven for warming- his
abode and cooking his victuals, the top of which being
flat, also serves as his bed. If his family is large,

however, a palatka, or a number of boards joined toge-
ther, like a great shelf, is erected near the roof for

part of them. A bench surrounding three sides of
the square, and fixed to the walls, a small table, and a
few earthen and wooden dishes, and iron utensils, are
all his furniture. The meaner houses have no chim-
nies, and the smoke passes out at an aperture made
through the wall. The better houses have windows,
and are covered with planks; the poorer houses have
apertures in place of windows, and are covered with
straw.

2. Civil Architecture.—The native historians give
us but little information with respect to the progress
of architecture. But as the Russians decidedly receiv-

ed their ecclesiastical architecture from the Greeks,
it seems but natural to conclude that they also received

their civil architecture, though no monuments of the
tenth, eleventh, or twelfth centuries remain to enable
us to form a correct opinion. It has also been conjec-

tured, that the Russians might have borrowed their

form and fashion of architecture from the Tartars;
but it may well be doubted, whether at their invasion

of Russia in the thirteenth century, the Tartar nations

possessed any knowledge of architectural decoration.

Scarcely a vestige of any thing of the Chinese style

now remains at Moscow, though perhaps the speci-

mens were more numerous in later times.

The beautiful Gothic style has never been prevalent

in Russia. But few traces of it are to be seen in Mos-
cow of a date older than twenty years; and there is

not a single fine building in this style in St. Peters-

burgh.
Towards the end of the fifteenth century, and dur-

ing the reign of Ivan Vassielievitch, Italian artists,

engineers, cannon founders, goldsmiths, and masons,
were drawn to Moscow, by the hope of great recom-
pense, and no doubt contributed much to the improve-
ment of architecture in general, besides building

cathedrals and churches, and the walls of the Kremle.
From this time up to the accession of Peter the Great,

the Greeko-Italian architecture most probably contin-

ued to make considerable advancement. In the reign

of Peter the Great, both civil and ecclesiastical archi-

tecture were extraordinarily improved by the building

of Petersburgh, and from that capital no doubt many
improvements were carried over the empire. The
empress Catharine the Second was a liberal patroness

of the arts, sciences, and literature. Even the destroy-

ing Paul erected a few buildings, and the reign of the

present sovereign has already been prolific of elegant

and magnificent edifices.

For many years past, both ofthe capitals have been

well supplied with the most able Italian architects,

and they were and are to lie found even in some of the

government and principal towns of the empire. The
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numerous models they have ^ivcn of elegant taste and

style, have drawn forth the eulogies of travellers,

especially in the capitals, two of the noblest cities in

the universe.

The Greeko-Ilalian style must at first, in some de-

gree, have been modified by the climate of Russia.

But the architects, having acquired a knowledge of

counteracting severe cold, by extremely thick walls

and excellent stoves, were left to the free exercise of

taste, as in the more genial clime of Italy. In these

days, the interior of the mansions of the nobles is so

arranged that the visiter might conceive himself at

Rome.
3d. The Ecclesiastical Style of Architecture.—Eccle-

siastical architecture is the most ancient of which any

vestiges remain, and is the most distinct and pure of

any thing that has become national. To have an idea

of the primitive style of sacred edifices in Russia, it

is necessary to allude to those of the ancient capitals

of the former principalities of this empire, Kief, Nov-
gorod, \'ladimir, Tver, and Moscow. From all that

Dr. Lyall says in his minute account of these edifices,

it is evident that the Greek style of ecclesiastical archi-

tecture, modified and ornamented afterwards by the

Italians, has ever prevailed, and still prevails in Rus-

sia. A few exceptions of edifices, which are not re-

duceable to any known style, cannot afl'ect tliis general

conclusion. One ornament, which is almost universal,

of the Russian churches, has excited the attention and
curiosity of all travellers. We allude to their bulbous

domes, or domes of the shape of an onion. As no such
shaped domes have been discovered in the churches in

Greece, it has been agitated whether they were not a na-

tional ornament. After a long discussion of this subject.

Dr. Lyall concludes, that as bulbous domes were used

in Syi'ia and Palestine above a hundred years ago, it

is probable that they may also have been adopted there

long before that period, and that Russia may have re-

ceived them through this channel. He is so far from
regarding them as a national ornament, that he even
questions whether they have been used in Russia for

above 300 years. He thinks the bulbous domes deci-

dedly came from the east, where they are very com-
mon ornaments at present, and is of opinion that their

pagan derivation is extremely plausible. The Egyp-
tians worshipped onions, and perhaps the same prac-
tice may have been common among others of the ori-

ental nations; and as it is natural to elevate any object

to which reverence or adoration is paid, it is probable
that onions, and these onion-shaped bodies, may have
been placed upon low pillars to receive homage, and
afterwards were continued merely as ornaments, in

consequence of their agreeable figure, and their adap-
tation as the summits of towers; and from thence
became the embellishment of sacred temples.

CHARACTER OF THE RUSSIANS.

The widely confiicting accounts of our own coun-
trymen, as well as of continental w riters, have for a
long time placed us in a dilemma with respect to the
character of the Russians. The picture is altogether
different in the works of Coxe, Tooke, Clarke, Por-
ter, and Wilson. After a perusal of the volumes of
these authors, we arc lost between the excesses of ex-
aggerating praise and sweeping condemnation. A
late author, Dr. Lyall, whose long residence in Russia,

and whose intimate connexion with, and knowledge
of, all the classes of the population of this country,
as well as with the native language, gave peculiar ad-
vantages over preceding English writers, has endea-
voured to account for these discrepancies, and to
portray the character of the Russians in a true light,

and with all its shades. He professes to have formed
his opinions from facts, and to have stated the convic-
tions of his heart with impartiality, and wishes, if any
bias be discovered, that it may rather be on tlie side
of benevolence than on that of malice. He informs
us, that some travellers seem to have thought it a
necessary part of their duty to traduce and calumni-
ate the Russians, so as to be in the fashion; while
others appear to have gone into the other extreme of
lauding and flattering them for the sake of contra-
diction. These, combined with other causes, espe-
cially ignorance, limited observation and prejudice,
will account for the wide difference of author's opinions
as to the national character of the Russians. It is

assuredly unfair to make a comparison between the
natives of Russia and those of other European nations,
which have been civilized and polished for many cen-
turies; and yet that such a comparison has generally
governed the minds of most foreigners, is evident
from an impartial perusal of their works.
No man in his senses would ever pretend that Rus-

sia is as civilized and polished as France, Germany,
Britain, or some of the other states of Europe; but
yet it must be allowed, that in this country civiliza-

tion and literature, arts and sciences, military and
naval tactics, have made in the last century, and are
still making, extraordinary advances. Russia must
be compared with Russia herself at various epochs,
and must be viewed through all her gradations and
ramifications, in order to ascertain her progress in
the intellectual world.

In treating of the national character of the Rus-
sians, we snail speak separately of the nobility, of the
clergy, of the merchants, and of the peasantry, though
many of the remarks may properly be applied to all

these classes.

1st, The Nobility.—"The higher class of nobility,
those who ^ive the ton to society, and those who have
travelled," says Lyall, " may be regarded as equally
civilized, in so far as regards their conduct and man-
ners, though generally not so learned as individuals
of corresponding rank in the other nations of Europe.
The lower nobility, and especially the untravellcd, re-

tain more of the national customs and manners, and
exhibit more decidedly the distinguishing charac-
teristics."

The despotic nature of the government, the exces-
sive military taste, and the puerile distinctions of
ranks, naturally render the natives of all classes of so-

ciety servile and obsequious, diffident, and even cow-
ardly to superiors; haughty, commanding, and fre-

quently severe to inferiors; and insensibly lead the
attention more to the exterior of the man,—his uni-

form and his ribbands, his stars and his crosses, than
to his religious or his moral conduct, his literary at-

tainments, or his place in the intellectual world. The
same causes explain the neglect of inferiors, and even
at times of equals: when a noble of higher rank makes
his ajjpearancc unexpectedly in the circle of a family
party, the harmony and sociability of which are de-

stroyed, by the general and long protracted attention
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and deference paid to the visiter. To this, however,
there are honourahle exceptions; there are spirits

which breathe liberality and independence, and minds
too great to accept the proffered honours, or assume
airs of hauteur, in consequence of vain and factitious

distinctions. Equals in rank are affable and polite,

obliging and social; and perhaps in no country in the
world do acquaintances, friends, and relations, mingle
with less restraint, or from habit use more warm and
endearing expressions to each other than in Russia.
The difference between lord and vassal allows a fami-
liarity which no other state of society could admit; a
look, a gesture, or a word from the former having a
magic effect upon the latter. Dr. Lyall, however,
relates that as far as his experience goes, he cannot
say that the nobles are generally cruel or oppressive
to their slaves. This author says, " The Russians
are insinuating and cunning, deceitful and perfidious,

sensual and immoral, given to levity, fond of novelty,

and improvident ; with the command of little money
they are avaricious and mean; when cash abounds
they are generous, ostentatious, and prodigal; they
are cheerful, good humoured, and social; they are
luxurious, hospitable, and charitable; they love light

occupations and amusements, as plays, operas, mas-
querades, exhibitions, dancing, singing, and instru-

mental music, chess, draughts and billiards; but above
all, playing at cards, to which whole days, and- weeks,
and months, and years are devoted. They have a
great curiosity to pry into the affairs of others; they
have quick apprehensions; their talent for imitation
is universally allowed; they are fluent in languages; a

few are endowed with good parts and ingenuity, and
are men of literature; the generality are moderately
well informed and accomplished, «s to what regards the

exterior of life; few are distinguished for their profi-

ciency in the sciences; they are accustomed to good
living, but are generally moderate in their cups; they
are disposed to indolence, to a sedentary mode of life,

and to much sleep. They are too little in the habit

of taking bodily exercise; and yet when urged by
affairs or necessity, they are excessively active, and
withstand extraordinary hardships and fatigue. The
manners of the higher and travelled nobility are easy,
elegant, and imposing; and the natives of no country
can make themselves more agreeable to foreigners.
The manners of the lower nobility are affected, con-
sequential, overbearing, and sometimes rude; though
some few of them are endowed with amiable and ge-
nerous passions. From a certain complaisance and
politeness of manner, the Russians make the fairest

promises, and the most flattering assurances, when
nothing more is intended. Being uttered without
meaning or sincerit)-, you can have no reliance upon
them. Having gained the object of tlie moment,
which, perhaps, was to make a favourable impression,
they think no more of the matter, and laugh at you
for having been so easily duped.

Russia is the empire of extremes and contrasts,
whether we regard the face of the country, its climate,
and productions, the diversity of its inhabitants, or
merely the national character of the real Russians. A
Briton requires to be only a very short time among
this people to enable him to remark, that all ranks
are most ardent in their expressions of friendship,
but that the constancy of their attachment is not
equal to the fervency of their emotions. They have

more sensibility than firmness; they have lively feel-
ings; but having seldom employed their reason in form-
ing general rules of conduct for the commerce of life,

their actions, as flowing from various and shifting
emotions, are desultory, and even inconsistent. The
terms and phrases of endearment among them are as
extravagant as they are gross and violent in their
abuse. They are really bearded children; the crea-
tures of the present hour; they will express the most
ardent affection in the most ardent language; they
will express the most furious rage, in the most vindic-
tive terms. But as we need not lay great stress oa
the advantages to be reaped from their friendship, so
we need not be greatly afraid of their inveterate or
latent enmity. They go from one extreme to another,
and they think that all the world can do so likewise.
They quarrel with you, and treat you ignominiously,
and expect that you are to take no notice of the mat-
ter whenever they change their mode of procedure.
Though nothing can be more characteristic of the
Russians than double dealing, yet it is to be hoped
that their inconstancy, their deviations from truth,

and even the perfidy with which they are sometimes
charged, may not be so much the effect of determin-
ed vice, as of irregular feelings. Dr. Lyall's opinion
is not favourable in this respect. '' It must be avow-
ed, and it is a lamentable avowal," says he, " that the
Russians are not a sincere people; and that not one in

a hundred has any friendship loorth preserving. Warm
hearts are deceived by their ardent professions. The
inexperienced think they have friends; but sooner or
later they discover their mistake, and sometimes pay
dearly for their ignorance." It has been aptly enough
remarked, that the Russian nobles build houses for

giants. All their undertakings are upon the great

scale, and they are seldom completely executed. They
are pushed on with vigour till novelty becomes ex-

hausted, or till pecuniary means fail; they are often

interrupted, sometimes recommenced, but rarely re-

ceive the last, the finishing touch. There are, how-
ever exceptions to this general feature, but not numer-
ous: for Dr. Lyall says, he could not point out half a

dozen completely well arranged and furnished noble-

men's establishments, among the hundreds of sump-
tuous palaces, the numerous fine villas, and the many
beautiful country retreats which decorate Moscow
and its vicinity.

Though some of the nobles are cleanly in their per-

sons, and have their mansions well furnished and ar-

ranged, it must be allowed that, generally speaking,

there is, in these respects, much room for improve-
ment, and no where so conspicuously as in the Russian
kitchens. A Briton, accustomed to all the neatness,

order and regularity of his dwelling in his own coun-

try, and especially to his cool, quiet, and comfortable

bed-room, is particularly sensible of the change he
experiences in Russia, where the whole system of life

is so opposite.

The genius of the Russo-Greek religion tends to

render its votaries superstitious and bigotted, to sup-

plant the calm and sincere devotion of the soul, by

attention to pompous ceremonies, splendid dresses,

and the glare of burning candles, to smoking censers,

sonorous speeches, and solemn music, and to substi-

tute crossings and prostrations, salutations, and undue

reverence to the holy images, for serene and holy me-

ditation on the supreme being: in a word, it has all
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the outward show of ornament, but too little of the

practical and indwelling influence of virtuous and re-

ligious conviction. It warms the passions, excites

the feelings, and captivates the imagination; but,

alas! it has but too little effect on the moral conduct

of its adherents. There are, no doubt, characters of

this persuasion, whose principles and conduct coin-

cide, and do honour to our race, and whose morals

and religion are of the purest stamp; but unfortunate-

ly their number is small. Even this, however, is con-

solatory to the bosom of the Christian.

In one respect the Russians deserve the highest

praise. They long have sliown, and still show, an

example worthy the imitation of nations much more
remote from the age of ignorance and barbarism, in

their toleration of all religions and of all sects. Were
this toleration merely enforced by an ukaz of a despo-

tic government, as it may have been in its origin, it

y/ould be no characteristic of Russia; but when in a

young nation, charity in religious belief is prevalent

among all ranks and gradations of society, from the

sovereign to the peasant, the admiration and gratitude

of all must be excited; and foreigners resident in that

country feel themselves in possession of a great

blessing.

We shall now descend to a few particulars. The
talent of imitation of the Russians has been dwelt upon
by many authors. Dr. Clarke speaks of this subject

in the following terms: " Imitation is the acme of
Russian intellect, the principle of all their operations.

They have nothing of their own; but it is not their

fault if they have not every thing which others invent.

Their surprising powers of imitation exceed all that

has been hitherto known." To the accuracy of this

quotation, Dr. Lyall remarks, general assent must be
yielded; but he adds, it must not be forgotten, that
Russia has produced ingenious historians, and meri-
torious poets, who, while they have borrowed much
from the other nations of Europe, have also, now and
then, exhibited original ideas and talents; and a few
of them have written well in French. In our days,
Russia also can boast of one original and great paint-
er, whose name is now pretty generally known by
the dissemination of his works. This is the distin-
guished Orlovskii, who is attached to the Imperial
Co\irt, and who has most successfully illustrated the
customs and manners of the Russians by his admira-
ble pencil. The engravings from these, which were
tolerably well executed in Russia, have since been
copied and finished in a superior style, both in Ger-
many and in France, as well as in Britain. With
respect to the talent of imitation, reckoned so pecu-
liarly striking of the Russians, we have our own opin-
ion. Imitation ever has been, and ever must be, one
of the most remarkable talents of savage life, or rather
of savages in their gradual transition from barbarism
to civilization; and in proportion as they recede from
their rude state and approach the refinements of civi-
lized society, so much more astonishing will their imi-
tative faculty appear, till on its full development it

be appropriated, and assume the new name of skill,
expertness or genius. The savage becomes an en-
lightened man, and the sources of his information and
of his imitation are forgotten in the long lapse of time,
at least of several ages, of this progress of a nation
from barbarism to civilization. By this reasoning,
the imitation of the Russians is easily explained, with-
VOL. XVI. I'ART II.

out any thing marvellous. Russia is crowded with
foreigners from all countries of the earth, and espe-
cially with mechanics, artists, players, dancers, singers,
instrumental performers, Sec. Sec. Of course the Rus-
sian peasants, especially tradesmen, and the slaves of
the nobles, who compose part of their magnificent
establishment, have an opportunity of seeing and of
imitating them.
Now this is exactly what takes place. But as Russia

is the only uncivilized nation which most travellers
from Europe have visited, so, of course, it has become
the peculiar object of their notice, and of their laud,
simply because they had no means of contrast. We
doubt not that a traveller, who had visited different

savage countries ce/cr!sy)ari6?<«, would say, that in all

of them the talent of imitation was equally manifested.
Indeed we are rather surprised that Dr. Lyall should
have missed such an explanation. He tells us,' that
the much vaunted talent for the acquisition of lan-

guages, said to be characteristic of the Russians, is

easily explained by the advantages of their having
foreign tutors from their youth, without supposing
any universal or miraculous talent.

It has even been supposed by some, that the word
honesty was not contained in the Russian language;
but Dr. Lyall assures us, that this is a great mistake,
and that it is continually reiterated by the natives,
and often for the worst of purposes. The name, how-
ever, is generally substituted for the reality; but at the
same time it is admitted, that there are a few Rus-
sians of the strictest probity, rectitude, and honour.
Some authors have reported, that as the Russians at
death could easily find a passport to heaven, their

moral conduct was of little consequence; but unfortu-
nately for their veracity, this passport of which Dr.
Lyall has given a. facsimile, is neither more nor less

than a printed absolution-prayer.

The curiosity of the Russians of all ranks to pry
into the affairs of others, exceeds all belief. With the
greatest ease, the nobles ask the most impertinent
questions with respect to a person's connections and
family, his properly and revenues, and his secret
affairs and private opinions. Evasive answers, so far

from silencing them, only prompt farther their curi-

osity, and they continue to tease him with their de-

mauds in all forms, either till he lose patience, and
show symptoms of displeasure, or till they extract
some intelligence from him. Nay, so singular are
they, that they evidently show hurt feelings at his

refusal to gratify their inquisitiveness, especially if

he be in the smallest degree dependent upon them.
They are not contented with making inquiries merely
of himself; they apply to his servant women, or his

servant men, to his lackey, or his coachman, or to

any body who may be able to give them information.
If he is living in one of their families, the master or
mistress generally is acquainted with every thing he
does, through inquiries made at his servants.
Almost all writers have loudly complained of the

dirtiness of the Russians, and some have supposed it

equally characteristic of the noble and the peasant, of
the palace and the cottage. Clarke gives a degrading
and revolting account of the Russian noblemen, which
Lyall reckons a complete caricature. But this author
himself relates many histories and anecdotes, which
go far toward the confirmation of some of Clarke's
opinions, and seem at times at variance with his own.

3X
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The public, however, seem now pretty much con-

vinced of the general exaggeration of all Clarke's

statements, favourable or unfavourable about the Rus-
sians. " The Doctor," says Lyall, "must have met
with some of the nobles of Russia who were very
cleanly in their persons, and not only elegant, but even
exaggerated in their dress, and who were far elevated
above the 'rank of brutes,' or of ' two-legged pigs."
Nevertheless, Lyall admits, that in penetrating into

some of the private apartments of the nobles, late in

the evening, or early in the morning, scenes of confu-
sion are seen which excite the highest astonishment,
and many of his relations tally with this statement.
Vermin are abundant in Russia, especially among

the peasantry. Many of the nobles are also surcharged
with them, and even some of the ladies are not free

of corporeal and cranial insects, and of course require

to use the close-teethed comb. At the same time, it

must be admitted that a few are cleanly in their per-

sons. The warmth of the Russian houses, in conse-

quence of the universal use of stoves, and of coverings
of different kinds of fur, even within doors, partly

account for the abundance of a variety of vermin,
while their filthy manners must explain the origin and
propagation of the rest.

It was formerly a general practice for individuals

of all ranks, and at the first tables, to retain the same
knives and forks during dinner, at the conclusion of

each dish, cleaning them upon a piece of bread, or
sometimes without this ceremony, laying them down
upon the table-cloth. The same indecorous custom
still prevails, except in the houses of the more polish-

ed nobles, where the knives and forks when put down
upon the plate, are taken away and replaced by othersj

but among the lower classes, when left upon the plate,

they are taken away, wiped and returned, so that the

same knives and forks are used for a variety of dishes;

for fish, flesh, and fowl. At a Russian table every one
pleases himself, so that it not unfrequently happens,
that one half of a party have their knives and forks

changed, while the other half retain theirs from the

commencement to the conclusion of the repast. In

some houses, little low silver stands arc placed upon
the table, one for each guest, on purpose to lay the
knives and forks upon when not immediately requisite.

It is not very uncommon, Clarke says, for the Russian
servants, before your eyes, to spit upon the plates, and
•wipe them with a dirty napkin, or a more filthy towel.

Another abominable usage is common in the houses of

all the princes and all the nobles of the empire. The
servant men are so numerous, that very often there is

one for each guest, besides those who serve up the

dishes; so that not unfrequently we see tens, and even
twenties of them arranged in rows behind the chairs

of the company, each with a plate under his left arm,
or rather in his arm-pit, which is by this means
warmed and perfumed by the time the guest he waits

upon is ready to receive it.

Akin to the above is the following custom: At the

first tables, jellies, marmalades, and preserved fruits,

are generally served up as a part of the desert, and
every guest has his own plate; but sometimes it hap-

pens that the same spoon makes the round of the table

with the preserves or jelly: and serves the whole com-
pany. Each individual having filled his mouth, kindly

passes the spoon for the accommodationjof his neigh-

liour. Among the lower nobility, the ladies and gen-

tlemen having retired from dinner, often find fruits
and jellies placed upon a covered table, to which they
approach, and help themselves at their pleasure, one
spooii serving all the party, however numerous. This
practice is carried to the most disgusting degree
among the rich merchants, among the clergy, and
among those peasants who have acquired wealth by
their industry or their good fortune.

Another extremely disagreeable practice, spitting
upon the floor, is prevalent among all classes of the
Russian nobility. Neither fine inlaid floors, nor even
Wilton carpets oppose any obstacle to this filthy cus-
tom. The Russian noble will spit immediately before
you, and rub the saliva with his foot. He sometimes,
however, retires to a corner to conceal this deposit.

Picking the teeth with a fork during meals, is a ge-
neral and most offensive custom, which can never be
sufficiently reprehended, were it only on account of
the danger -ivhich attends it; and the same remarks
are equally applicable to picking or cleaning the ears.

In the streets of Petersburgh and Moscow, as well
as in the villages of the empire, lazy loungers, and in
the shops of grocers, butchers, &c. their attendants
are frequently seen in the act of searching each other's
heads for vermin; but those of the nobility who require
the same attention do not expose themselves so openly
as has been said. The Russian peasants, when they
visit the bath, which is generally at least once every
week, often wash their shirts at the same time, espe-

cially when they have no change of linen. Sometimes
also, they hold their shirts and their shoobs or sheep-
skin pelisses over a hot stove, till the vermin fall off.

But they have another and most effectual way of de-

stroying such pests when they become superabundant.
In their own language, they roust their clothes, i. e.

they strip themselves, and having loosely rolled up
their vestments, they introduce them into the hot oven
of the bath, and they allow them to remain there until

they conjecture that no more victims remain for sa-

crifice. Another very extraordinary practice is preva-

lent among the peasantry, in those poor villages which
have no banyas, or baths. In Russia, all the peasants'

houses have stoves, like bakers' ovens, with flat roofs,

in which they not only bake their bread, but also daily

cook their victuals. On Saturday evening, these ovens

are made to serve the place of baths. Being duly

warmed, water is thrown into them, and abundance
of vajjour is instantly produced. The peasants, one by
one, creep into the interior of the oven, and having
steamed themselves, they use ablutions with cold and
hot water, as at the ordinary banya.

The Russian peasantry, during winter, generally

sleep on the flat and warm tops of their ovens; they

are not averse to enter, or at least half enter them,

and being excessively fond of heat. Dr. Lyall relates

that a woman servant attached to his family was
missing in an extremely cold evening, and that after

a long and anxious research, she was discovered, in a
profound sleep, nearly within the kitchen oven.

The horrors of the Russian kitchens are inconceiv-

able. The interior of but few of them could be viewed

without the appetite being appalled or destroyed.

There are but few beds in the whole Russian empire,

which an Englishman, aware of its condition, would
venture to approach. It is astonishing that the Rus-

sians should not pay more attention to fine bed-rooms

and elegant beds, for daily convenience, and not for
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mere exhibition, especially as most ot" the articles

requisite for the purpose are low priced in their coun-

try. Few rooms altoscthor fitted up and furnished

like bed-rooms, as in Britain, are to be found in the

northern empire. They form a luxury which the

Russian knows nothing of, except what he has learned

in foreign countries, heard of from travellers, or read

of in books. The Russians assuredly have plenty of

spahii, or bed-rooms, as they call them, which are

open to the whole house, and often forn^ one of a suite

of rooms in small houses. In the palaces and man-
sions of the nobles, there are elegant rooms, contain-

ing state-beds, in which no person reposes. They are

generally left open, and as they make part of a suite of

chambers, may be reckoned part of a nobleman's

parade or show rooms.

The Russian nobility, when they attend the festivals

of their neighbours, generally carry their beds with

them. Hence on the day before a fete, numerous car-

riages, filled with nobles, arrive from time to time,

some of them with large bags filled with beds, and
fixed behind them; others followed by telegas, or small

four-wheeled carts, loaded with beds and pillows.

After supper, and the conclusion of the amusement
of the day, cards, &c. a scene of bustle and confusion

follows, which seems extremely curious and ridicu-

lous. The dining-room, the drawing-room, the hall,

and the whole suite of apartments, in which the even-

ing has been passed, are converted into bed-rooms.
Dozens of small painted and unpainted bedsteads,

each for a single person, and of the value of five rou-

bles, are speedily transported into the chambers, and
arranged along the sides of the rooms, which soon
resemble a barrack, or the wards of an hospital.

Scores of servants belonging to the host, and to the

visiters are seen running backwards and forwards,

with beds and mattresses, pillows and linen, shoobs

and baggage. Many of these beds have no inviting

appearance. Others of the guests, who have been less

provident than their neighbours, are accommodated
with beds from the master of the house, and when a

scarcity occurs, the beds of his servants are put in

requisition. It also happens frequently that the num-
ber of bedsteads is insufficient, but this is of little

moment. In this case, the beds are arranged upon
the floor, upon chairs, and upon the lejankas or flat

parts of some of the stoves. Besides all the sofas and
divans are at once converted into places of repose for

the night. Dr. Lyall has drawn a description of
such a scene at a grand fete given by a nobleman.
He made a visit to one of the houses adjoining to the
proprietor's mansion, in which a number of his ac-
quaintances were lodged. He found the hall and the
drawing-room literally a barrack. Sofas, divans, and
chairs put together, covered with beds, and their
fatigued or lazy tenants formed the scenery of the
first apartment; in the latter was arranged a slecpins:-

place upon the floor, for half a dozen noblemen, with
beds, pillows, shoobs, great coats, S:c. The possessors
of this den, wrapped up in splendid silk night-gowns,
some lying down, some sitting up in bed, some drink-
ing coffee and tea, and smoking tobacco, amidst me-
phitic air, and surrounded by chamber utensils, and
other disagreeable trumpery, formed a curious motley
association.

Another and a curious nightly scene lakes place in
the palaces of the nobles of Petersburgh and Moscow,

as well as in those of the interior of the empire. The
enormous number of servants attached to the establish-

ment of the grandees, lias excited the surprise of all

European travellers; but few of them, perhaps, en-

quired, or had an opportunity of knowing, how these
servants are disposed of when the evening parties

break up. So many of them retire to the wings and
the other numerous edifices, which are always the con-
comitants of a princely fortune in this country; and
those who are inmates of the master's dwelling occupy
the lower story and the back rooms, and there they
sleep; the rest make their beds upon the floors of the
anti-chambers, and even at times, within the rooms.
Thus the whole range of the back apartments of a
large house or palace is every night covered with beds
laid upon the floor, and a crowd of human beings
huddled together, under sheep-skins, shoobs, great
coats, bed-covers, or whatever comes most readily to

hand; so that while the walls of the elegant suite of
apartments in the front are covered with paintings,

the floors of that in the back are covered Avith human
beings, like so many dogs. The bad air, and the filth

of such a den, on the following morning, are inde-

scribable; and the numerous kinds of vermin which
have revelled the whole night, can only bear allusion.

In the morning, all hands are called to work, to

remove the beds and other accoutrements, and clear

the floors for a few hours, when the same scene is

repeated.

Let us now turn to the virtues of the Russians.

Considerable apparent diversity of opinion has existed

with respect to the hospitality of the Russians. Dr.
Clarke not only spoke of their hospitality, but also of
their ^'prodigious hospitality," but at the same time
he assigned such motives for its practice, as rendered
it altogether a nugatory virtue in the north. From the
concurring testimony of writers and travellers, it may,
however, be concluded that the Russians are an hospi-

table people, and that no wherein the autocratic domi-
nions is that virtue carried to a greater height, than
in the icy regions of Siberia. Russian hospitality is

not confined to civil life, but extends throughout the
army and the navy. " Wherever," says Dr. Lyall,
" I have met the Russians, whether in warm or frigid

latitudes, hospitality made a strong feature of their

character, and was so natural to them, that they prac-

tised it apparently without knowing it to be a virtue,

or that it merited applause."

Every Briton who has not travelled much upon the

continent, or in other parts of the world, or who is

transported at once from his own country,—charac-
terized by foreigners for punctilio and stillness,—to

the ease and freedom of Russian society, must be
equally astonished and delighted with the invitations

to the open tallies of the nobles, and the hospitable

manner in which he is generally treated without any
ceremony. As the Russians seem to acquire new life

in having a numerous retinue at their repasts and
their fetes, it is true, a motley crew both of males and
females, of all ranks, and character, and appearance,

are associated together; an association often the most
incongruous and the most disgusting to British feeling.

There is much truth in what Dr. Clarke says upon
this subject, though written in lively and strong lan-

guage. " A swarm of slaves, attendants, hirelings,

and dependant sycophants," says he, " is peculiarly

characteristic of domestic economy in Moscow," and
3X3
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he might have added, throughout the Russian empire.
•' The nobles consider the honour of their families so

materially implicated in maintaining a numerous table,

that should any of the satellites which usually surround
them, forsake his post at dinner, and swell the train

of any other person, the offence is rarely forgiven;

they will afterwards persecute the deserter by every
means of revenge within their power; and, not being
burdened by scruples of conscience, they generally

find means of indulging their vengeance. I have seen
persons who were victims of their own good nature,
in having accepted invitations which decoyed them
from the table of their lord. Similar motives gave
rise to the prodigious hospitality which has been de-

scribed by travellers. Before the reign of Paul, a

stranger no sooner arrived in Moscow, than the most
earnest solicitations were made for his regular attend-

ance at the table of this or that nobleman. If his

visits were indiscriminate, jealousy and quarrels were
the inevitable consequence. During the reign of Paul,

Englishmen were guests who might involve the host
in difficulty and danger; yet notwithstanding the risk

incurred, it is but justice to acknowledge the nobles

felt themselves so gratified by the presence of a stran-

ger, that having requested his attendance, they would
close their portals upon his equipage, lest it should be
discovered by the officers of police." Ever since

the present sovereign held the sceptre, however, no
such restraints have been known, and strangers have
been openly and kindly received and treated by all

ranks with whom they could associate. As in other
countries, especially in the capitals, hospitality some-
times resolves itself into mere state and show, and the

exhibition of the master's superiority and vanity;

—

in short, into mere ostentation. But this virtue is so

general among the Russians that it has been reckoned
a remnant of barbarism, because it generally prevails

among savage and uncivilized nations and tribes.

Whatever be its origin, it is a virtue which reflects the

highest honour upon the natives of Russia: and the

more so. that in their country some of the other social

ties of civilized society, especially those of friendship,

are so unsteady and so feeble. Many of the imperfec-

tions of Russia are, no doubt, those of an early period

of civilization; and they, even in some points, remind
us of the barbarous days and the feudal times of Great
Britain. At present,—though less so than in times

already gone by,—the cheapness of provisions, or

rather the stores in kind, which almost every noble-

man has, renders it a very easy affair for him to make
large entertainments without spending almost any
money, except for wines and luxuries; and his pos-

session of vassals enables him to employ a great many
servants in all different capacities, without almost any

decrease of his revenues. In consequence of these

facilities, many of the nobles fit up private theatres,

at which their own servants are the actors; so that

tailors and shoemakers, musicians and dancers, body-

servants and lackeys, sempstresses and chambermaids,
&c. during daj', in the evening become kings and
queens, lords and ladies, &c. But the advance in the

price of provisions which has followed, and promises
to follow the footsteps of civilization, has already nar-

rowed, and will gradually narrow still more the sphere

of hospitality, and Russia in time will come to be
upon a par in regard to this virtue, with the other

nations of the continent. The losses sustained by the

burning of Moscow, in 1812, the increased price of
provisions in the capitals, and in most of the large
towns, the excessive depreciation of the currency, and
the example of simplicity and regularity in the mode
of life set by the monarch, Alexander, have especially
tended to change the style of living of late years.
Carriages with six horses, which were once very com-
mon, are now rarely to be seen; the number of carri-
ages with four horses, though general, is greatly di-
minished; and princes and generals now frequently
ride and visit with a droshki and pair of horses.
Daily open tables are less common, and indeed exte-
rior display is gradually giving way to the real com-
forts of life. But the number of hospitable mansions
is still so great, that travellers who are well recom-
mended will be unable to perceive any change, unless
they have been in Russia at some anterior period. The
resident in Moscow, nevertheless, can indicate many
nobles who formerly lived in an oriental style of mag-
nificence, and who now can scarcely support their rank,
some who have witlidrawn themselves into obscurity,
and others who are reduced to comparative poverty.
A late author, whom we have often had occasion to

quote, thinks that charity is a prevailing virtue among
all classes of society in Russia, although he at the same
time admits that there are exceptions to this state-

ment, and even instances of the height of selfishness

and avarice. The charity of the Russian nobles, and
even of the richer merchants, is demonstrated in vari-

ous ways, as in the institution of hospitals and infir-

maries, the protection of widows and orphans, the

assistance of the poor, the subscription to humane
societies, the relief of prisoners, &c. Even the erec-

tion of churches at times seems to have been the off"-

spring of this virtue. Superstition, and the hope, nay
the belief, however, of a positive and immortal reward,
have raised more temples to the Lord in Russia, as

elsewhere, than genuine love to human kind. In late

times the erection of some charitable institutions, as

hospitals, has frequently been the bartering price of
an order of knighthood, or of some immunity or pri-

vilege.

Mendicity is not so common in Russia as in free

countries, because in case of poverty, or incapacity to

work, the proprietors are obliged to maintain their

slaves, and the boors of the crown are equally protect-

ed. But notwithstanding the laws, it happens at times,

that the slaves of some of the poorer or more avari-

cious nobles, are necessitated to have recourse to beg-

gary for existence. Others are reduced to the same
state, by improper conduct, or in consequence of their

villages being burned, a very common occurrence in

the greater part of the Russian dominions, owing to

their being constructed of wood, and to the careless-

ness of the peasants with their lutchinkas, or burning
pieces of lathe-wood, which serve in place of candles.

It is not common for Russians of any rank to let men-
dicants depart from their door without giving them
something, though it be only a morsel of black bread.

In no instance is the charity of the Russians more
conspicuous than in their kindness to orphans, whether
the children of natives or foreigners. If a foreigner

die and leave a young and unprotected family behind

him, there is no difficulty in getting them disposed cf.

One or two of the children may be placed in one noble-

man's family, and as many in another. They are often

treated as their own family, and even sometimes adopt-
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ed by those who have no ofTspring: and by those who

have, they are reckoned their children's companions,

and generally receive the same domestic education.

No doubt, at times, the nobles make their own calcula-

tions in these arrangements. They wish to have conri-

panions, on purpose to play with and amuse their

children, and when they speak a foreign language, to

be useful in accustoming them to speak it, while they

receive lessons from their tutors. But it would be the

height of injustice to suppose that such acts are never

done without some self-interest,—some sinister motive.

The Russian nobles do not drink ardent spirits,

vodki, in the morning, as has been represented by

some. The custom in Russia is to take tea and coffee

at a pretty early hour, and generally without either

bread or sweet cake. The Russian zavtrak, or break-

fast follows at ten, eleven, or twelve o'clock. It is the

friihstiick of the Germans; the dejeuner a lafotirchette

of the French, and neither an English nor a Scotch

breakfast; but, in general, it might pass for a good

dinner. It commences with a dram (schall,) pickled

herrings, caviar, &cc.; steakes, cutlets, a fricasee, fowls,

and pickles, boiled eggs, roasted potatoes, pastry,

wine, and porter, all or in part generally follow; but

a ceremonious zavtrak is in fact a neat and elegant din-

ner. The Russian dinners and suppers generally consist

of a number of good dishes, in which a mixture of Ger-
man and French cookery prevails, besides some others,

which are almost peculiar to Russia, as stchi, or sour
cabbage-soup; salted cucumbers, kliikva, and kvass,

two agreeable drinks, the first made from the cran-

berry [Vaccinium oxyceocos,) and the latter by fer-

menting rye. The attention paid to eating and drink-

ing and cookery, is made a very serious affair of in

Russia, as well as in some other countries. Almost
all the higher nobility either have had foreigners to

teach their slaves the art of cookery,, or still retain

them, in order to satisfy their delicate and fastidious

palates. Others have sent their vassals to the imperi-

al kitchen, or to the tuition of some distinguished

cook in the capitals, in order to be taught so impor-

tant an art. In some of the larger establishments of

the nobles at Moscow, four, six, eight, and even above

ten men-cooks are employed, besides half a dozen, a

dozen, or a score of assistants in the kitchen; and it

is rare that even the poorest and the meanest noble is

without a man-cook, even when living retired in the

country. The cause of this is evident: A slave being

once taught, costs his master little or no expense be-

sides his maintenance and his clothes. In Russia
women-cooks only get employment among the mer-
chants, the clergy, and free people, and in foreign fa-

milies.

The Russians certainly indulge themselves in eating

too frequently and too abundantly; and the fair ladies

DO doubt destroy the beauty of the female form, by
a want of discretion on this score. Afcer partaking
of a Russian zivirak before or at mid-day, a Briton

is truly astonished at seeing the natives, even fair

ladies, sitting down to dinner at three or four o'clock,

with as voracious appetites as if they had been keep-

ing Lent; if one may judge by the number of dishes

which they share, and by the quantity of each with
which they provide themselves. No wonder that most
of the fair sex of the north remind us of the state of
" those who love their lords." Such daily breakfasts,

dinners, and suppers, besides tea and coffee, kc. com-

bined with inactive lives, and assisted by the powers
of Morpheus, all tend to destroy the symmetry of na-
ture, to impair health, and to engender disease. The
Russian nobles, if they do not merit the appellation of
gluttons, may be said with much propriety to be great
eaters.

The Russians are also great sleepers. They are
generally early risers, but they almost universally take
a siesta after dinner. Some, however, rise very late,

and others pass half their life in slumber.
In more early ages, the Russians, high and low,

were justly charged with the vice of habitual inebriety.

About the middle of the fifteenth century, deep cel-

lars, filled with strong mead, formed one of the chief
manners of showing prodigality, and there many a
jovial party, as a quaint author says, used " to drink
drimke" every day of the week. Towards the com-
mencement of the seventeenth century, the ordinary
drinks of the Russians were hydromel and spirits, and
they never quitted the table without being sunk in

drunkenness. The example and exertions of Peter the

Great effected much toward the disappearance of ine-

briety among his nobles. The temperance of the pre-

sent generation in the use of spirituous or intoxicating

liquids is remarkable, and forms one of the most strik-

ing and best features in their charsicter Of late years
the young nobles, and more particularly the young
officers of the army, have become extremely fond of
French wines, and are especially delighted with cham-
pagne; and sometimes at their parties, in the capitals

and large towns, a number of bottles is emptied, which
might justify the appellation to them of adherents of
Bacchus.

The clergy and the peasantry form a striking
contrast to the nobility, many of them being addicted
to inebriation. The sale of vino, or common ardent
spirits, is a grand source of revenue to the crown, and
of disease and death to the population of Russia,
which, in these respects, is not singular. The peasant-
ry in the remote villages are generally more temperate,
and some of them cannot be persuaded on any occasion
to taste spirits. It sometimes happens, that even the
physician cannot get a peasant to take a glass of toddy
or negus when prescribed for his disease. He will re-

peat Bojii volyu, God's will be done; " but come life,

come death, I have never tasted vi?io, and now I will
not commence and commit such a sin." But it is very
common for the peasants to pretend to great sobriety,

and to refuse spirits, in order to gain a good charac-
ter, and to require pressing, when the fluid is swal-
lowed with avidity.

The females among the nobles, although they take a
cordial dram now ai\d then, are also abstemious with
respect to the use of spirits. Many of the lower mer-
chants, and also their wives, are given to drunkenness.
They consume great quantities of yerapheilch, a tinc-

ture of herbs made with the common vino, or ardent
spirits. The wives of the Russian merchants, whose
circumstances permit it, pass their lives in doing little

else than ordering the preparation of food, eating and
drinking, and repose and sleep. They do not work
themselves; they take little or no charge oflheir chil-

dren, whom they commit to the guidance of wet nurses
immediately after birth; and as they are surrounded
by servants, they contract the most indolent habits. A
number of them -ery frequently meet together and
make merry; and even when alone many of them get
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intoxicated. They then betake themselves to bed,

which is often placed over a lejanka, or flat part of

many ovens, and from tlie internal heat of spirits, and
the external heat of stoves, their faces become exces-

sively flushed. When a husband returns from his

affairs, and finds his wife thus laid up, in a truly na-

tional manner, and while laughing, he addresses her
in the mildest language, "What, my dear, thou art

tipsy;" and she replies in the tone of disease, "No, I

have the head-ache;" and no more is said about the
matter.

^lost of the more cultivated and richer merchants,
who affect to follow the nobles in the magnificence of
their houses, of their equipages, and of their general
style of living, have also had the good sense to imitate

their moderation as to the use of spirits. Thus, from
the whole we have said, it is clear that, contrary to

what generally happens with some other vices, drun-
kenness seems to be gradually abolished in Russia with
the advancement of civilization.

Clarke, while he wofully degraded the male, unduly
extolled the female population of Russia. Lyall, in

greater consonance with other authors, for powerful
reasons, will not admit this distinction. He has never
been able to trace any marked difference between the
manners and morals of the sexes in any part of Russia,

and is of opinion that it never had more than an ideal

existence. Wherever he found polished wives he also

found polished husbands, and vice versa; and he sup-
poses that the same vices are common to both sexes.

He admits that some families are well educated, and
that in them are women of purity and delicacy of cha-

racter; but states decisively that chastity cannot be

reckoned a prevailing virtue. While lie seems pleased

with their plausibility and their imposing manners, he
reprobates their freedom of speech, which, if not im-

moral, is often very filthy. They are very sprightly

and very gay, for ever dancing and singing, and laugh-

ing and talking. They have no delicacy of shape;

and their complexions, from the liberal use of rouge,

are what they please. Notwithstanding Clarke's opin-

ion to the contrary, Lyall repeatedly alludes to the

rareness of beautiful faces and elegant figures among
the ladies of Russia. The causes of their general cor-

pulency are assuredly gormandizing and indolence; and
their comparison of themselves to barrels, though
figurative, is very generally justified by truth. The
traveller in his progress through Russia, meets with

so few handsome and beautiful natives, that he is able

to remember them all without any entry being made
in his journal.

The wives of the Russian merchants, besides fre-

quently blackening their teeth, use such a superabun-

dance of paint, and laid on in so bedaubed a manner,
that if they wished concealment it is altogether im-

possible. These ruddy women " waddle along under
the burden of their pampered sleek, and shining col-

lops of fat, bedizened with all the magnificence that

pearls and lace can bestow." The females among the

peasantry are generally stunted, clumsy, round-faced,

small-featured, and sallow complexioned. The wives

of the clergy may be divided into two classes, those

who are rich and those who are poor. The former in

their persons and in their manners may be likened to

the wives of the richer merchants; while the latter

class, by far the most numerous, as it includes the

greatest part of the wives of the popes, or parochial

clergy, are nearly assimilated to the more opulent of
the peasantry. As neither the wives of the merchants,
of the clergy, nor of the peasantry wear corsets, nature
is left to her full liberty of expansion. But, indeed,
de gustibus non dispiUandum; for the common women
reckon corpulency very comely in families, and they
express their admiration in the strongest manner; atid

when they see a female with a slender waist, such as
in England is reckoned the perfection of a fine shape,
they pronounce at once that she is very ill, or that she
is in a consumption. Even great-sized feet, and clumsy
ankles, are highly praised.

We come now to the second class of the Russian
population.

2d, Tlie Clergy.—The high clergy, who are all

monks, are generally men of considerable information.
A few of them are distinguished for their learning in

theology, their abilities as teachers, and their zeal in

the cause of religion; some of them are exemplary in

their lives, and mix now and then in polite society.

The lower orders of the clergy, by far the most numer-
ous—including the popes., or parish priests—with a

few exceptions, know little beyond the performance of
the duties of their calling. Few of them are worthy
men; most of them are dissolute and irregular in their

lives, and freely indulge in potations of spirits. They
are rarely seen in genteel society, and by no means re-

ceive that attention or deference to which their holy

calling combined with a belter education, might enti-

tle them. They are in the primitive stage, in so far

as regards theology. With respect to customs and
manners, and general mode of life, some may be said

to be in the imitative stage of civilization,—a step more
elevated than the peasantry; while the bulk of them
cannot claim that distinction. The late Count Orlof,

in a letter to Rousseau, among other inducements, held

out to him to come to enjoy tranquillity in Russia,

made use of the following remarkable sentence: "The
pastor of the parish neither knows how to dispute nor
to preach; and the sheep, in making the sign of the

cross verily believe that all is done." With such in-

structors it cannot be expected that the peasants should
make much advancement in the knowledge of religion,

or that they should be much better versed in the truths

of Christianity, than were their more savage ancestors

of the eleventh and twelfth centuries. This fact is

easily explained. The oppressive daily services of the

Russo-Greek religion, with its numerous and tedious

ceremonies, force the priests to make all possible des-

patch to a conclusion, in the same manner as artists

make every exertion to finish their manual labour.

They act, in general, like pure machines, in which the

passions are quiescent. The people follow the exam-
ple of their teachers, and perform their religious

duties,—crossings, prostrations and chantings,—with
perfect lukewarmness. They have been in church,

and that is enough; their peace is made with their

Maker, at least they soothe themselves with such ideas.

Of late, however, some active and pious clergymen,
aware of the above facts, have been in the custom of

delivering short sermons to their flocks, especially on
festivals, and have anxiously inculcated greater atten-

tion to the duties of the moral law. In this respect they

are doing ^* good service;" for the grand defect in the

character of the Russians, nobles and clergy, mer-
chants and peasants, is an almost total and universal

neglect of the duties wbich that lavi^, happily for maa->
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kind, imposes upon all nations of the earth, and upon

all ranks and ages.

We shall now speak of the third class of society.

3d, The Merchants.—The Russian merchants think

of little else besides their affairs, and the accumulation

and hoarding of money. Very few of them possess

any knowledge beyond what is necessary for these ob-

jects, and the ceremonies of their religion. They are

anxiously introducing improvements into all kinds of

manufactures and trades; they are gradually, though

slowly, depriving themselves of their beards; and they

are making approaches to the modern mode of dress:

indeed, a few of them have altogether adopted it. A
number of the first, and even of the second guild mer-

chants are very rich, and rival the nobility in their

style of living. The third guild merchants, and the

3Icstchaiiins, or burgesses, are less refined; and most
of them, having spent their younger years as serfs,

strongly retain many of their original habits. The
middling ranks, the tiers etaf, which in Britain is

chiefly composed of merchants, who are regarded as

the pillars of this country, the source of her riches, the

guardians of her glory, and the bond of union between
the nobles and the people, scarcely have existence in

Russia. The sons of the priests, the merchants and
their descendants, the burgesses, and the free peasant-

ry, (who have either received or purchased their free-

dom,) though they do not replace that useful body of

the community found in some other countries, yet form
a kind of middling ranks, comparatively speaking not
numerous, who are for the most part in the imitative

stage of civilization; but a very few of them can be

said to be completely civilized.

Dr. Lyall has portrayed at length the degraded cha-

racter of the Russian merchants, and explained the pe-

culiarities of their nefarious system of commerce, from
long and busy observations made in the great theatre

of their actions, the Torgoviya Lavki, or bargaining

shops, at Moscow. In succession he speaks of their

deceit, in demanding three, four, six, or even ten times

the value of an article, or more than they accept of; in

the adulteration of their goods and wares; and in the

use of false weights and false measures: and then con-

cludes his picture in these strong words, "The Rus-
sian merchants, shopkeepers, and dealers, cheat in the

quantity, and in the quality, and in the price. If they

miss their aim in the quantity, they succeed in the

quality; and if they fail in both, it will be ten to one
that they are successful in the price. The wary
even are cheated in one or two of these ways, and the

stranger is often duped by stratagem in all the three.

"

Beyond all question, the Russian merchants have
adopted the following maxim as the guide of their

actions:

The proper " value of a tiling

Is just as much as it will bring'."

Throughout the Russian empire, the Gostinnoi

JDvorcs, or the bazars, are the scenes of the refinement

of deception and roguery. A set of sharpers, whose
very countenances are indicative of their profession,

assemble in them every day, and with their flattery,

lies, oaths, and villany, deceive the public to an enor-
mous extent, while they fill their own pockets. They
seem to forget the saying of our Lord, "With what
measure ye mete it shall be measured to you." In their

dealings no check is imposed upon their rapacity and

fraud, by the fear of detection, the consciousness of
shame, the sense of justice, or the love of honour.
Spcciousness, craft, dishonesty, swindling, lying, and
even perjury, form the grand lineaments of the cha-
racter of all the guilds of the Russian merchants and
of the burgesses; and the interstices may be filled up,
by adding the less prominent and allied vices which
disgrace human nature. It may, however, be said with
truth, that many of the Russian modes of villany are
not singular in the world. But there is one mighty
difference between Russia and other nations in this

respect. In Russia, it may be laid down as a fact, that
the merchants with a very few exceptions, all act upon
the same nefarious system, whereas in other countries
it is principally among the lower and the lowest classes

of merchants and dealers that the refinement of roguery
exists. The Russians are trained up to villany from
their youth; and the expertness of boys of eight and
ten years of age in the arts of their masters is incredi-

ble; they are children in almost every thing, but
men in deception. And so widely diffused is the sys-

tem of imposition, that even the peasant, who knows
little beyond his field, his yard, his horse, andhistelega,
(a small cart,) is a perfect knave when he comes to

market. Unfortunately also, the same system prevails

wherever the Russians have conquered, or treacher-
ously acquired new dominions. The Tartars in the
Krimea, and the Georgians at Tiflis, have completely
adopted the Russian mode of commerce with all its

detestable details. Should the ferocious mountain
tribes of the Kaucasus be brought under subjection,

one of the first changes from their primitive state will

be the acquisition of the art of deceit in all its bear-
ings and refinements. This is proved by the progress
which some of the less savage of them have already
made in that vice by their commerce with the Rus-
sians.

According to Dr. Lyall, " while the moral degra-
dation of the merchants rouses our indignation and
disgust, it awakes our sympathy and compassion. But
alas, no speedy change is anticipated, because their

pitiable state is deeply entwined with the wofully cor-

rupt administration and the political condition of the

empire; it forms one of the rotten spokes of one of
the rotton wheels v/hich hitherto have kept the mighty
rotten machine of civil administration in motion."

4th, Peasantry.—The fourth and last class of the
subjects of Russia is composed of the peasants. As
they form the bulk of the population, and are all

slaves, their real condition deeply interests humanity,
and deserves serious attention; more especially as the

widely different accounts of authors, of equal veracity,

have tended much to perplex public opinion. Dr.
Clarke's lively delineation of the extreme misery of

the state of the slaves excited much interest and ge-

neral indignation against their proprietors; but Dr.
Lyall, who has paid the greatest attention to this sub-

ject, charges the late distinguished professor with
extravagance and calumny, and ridicules his account
of the peasants of Russia being fed upon " //;e bark of
trees, chaff, and other refuse, quass, ivater, andjish-oil."

Indeed, in consonance with a number of other authors,

he says, that the peasantry of Russia generally live

well. They highly esteem their black bread, an ex-

cellent wholesome and nourishing article; their kvass,

when good, a simple pleasant drink; their stchi, or

cabbage-soup, sweet or acidulated; their condiments,
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salt, leeks, onions, and garlic; articles to be found

everywhere in Russia; their salted cucumbers; their

kasha, or boiled millet, eaten with butter or with oil

during the fasts; their milk, which in the country at

least, is generally added to the articles of their diet,

as also eggs, and vegetables, and especially mush-
rooms; besides, at times, butcher's meat, and various

kinds of pics on Sunday and festivals. The poorest

fare, except in time of famine, even a Russian is re-

duced to, is formed of black bread and salt, boiled

millet and butter, all nutritive substances. Because

many of the articles of food and the Jcvass of the Rus-

sians, are not highly esteemed by travellers at their

first arrival in their country, it is not to be supposed

that they are bad, or coarse, or unhealthy. Foreign-

ers, after a residence of some time in Russia, olten

become extremely fond of all the articles of the Rus-

sian boor's table; and the peasantry would not ex-

change them for the luxuries of Asia and southern

Europe, nor indeed of the world. Although Dr.

Lyall is of opinion that the generality of the peasantry

fare well, and that their lot is comfortable, yet he

candidly admits that numbers are oppressed, and most

inhumanly treated. When some of the rich nobles,

in consequence of dissipation and debt, are pressed

for money, their serfs are among the first who know
the fact, and who experience their impatience and

rapacity. The obrok, or yearly capitation lax, is aug-

mented, or demanded before the regular time, or con-

ditions are sometimes offered in order to obtain more

easily the fulfilment of their desires. But such a de-

mand is like an imperial ukaz, it has a despotic influ-

ence; for the vassals well know that non-compliance

with it, if within their capability, would draw ven-

geance upon themselves. They well know the genius of

their master, and carefully remark his humour and

his general way of action; and as they arc very cun-

ning, they secrete their property, and invent a thou-

sand excuses. But it is chiefly the vassals of the

poor and of the extremely poor nobles, whose case calls

for sympathy and commiseration. The necessities of

their lords, when combined with avarice or rapacity,

reduce humanity to the most abject condition. It is

not merely in respect of money that the peasants are

oppressed. The time fixed by law which they ought

to have for tilling their own land, and managing their

own affairs, is directly encroached upon, or almost

altogether taken up with their master's work. They
themselves, their wives, their children, and their

horses, are continually occupied in labouring for their

lords, or in advancing some favourite scheme. Re-

gret is generally evinced when new buildings or gar-

dens are among the plans of their proprietors, as they

are well aware there will be new exactions on their

time and toils. Part of their sorrow also flows, at

times, from the prospect of no indulgence in indo-

lence. Even when the boors wish to refuse compli-

ance, and to speak their minds, they lose courage,

and to avoid increasing the misery of their lot, they

are altogether mute. They know they are sometimes
oppressed, contrary to the laws of their country; but

the laws generally are as a dead letter to them. How
is a peasant to obtain redress who cannot quit the

spot without his master's permission ? And suppose

he had reached the courts of justice, what could he

do f He may complain of his lord, and become the in-

strument for an attorney to obtain a present or a bribe

from his master, and thus the affair terminates. The
peasants, when dreadfully oppressed, sometimes be-
come exasperated, and sacrifice their tyrannical mas-
ters, in the same way as the nobles sacrifice their

sovereigns. They resolve upon his death, and they
accomplish it. More frequently, however, this is the
lot of cruel stewards. The irritated boors unite in a
body; the oppressor is murdered, and no single in-

dividual is responsible.

Some of the lords of the creation also make unjust

demands upon the sheep, the calves, the hens, the

chickens, the eggs, the milk, the cream, and the vege-
tables of their peasants; and at times they contrive

that their people shall maJee presents of these articles

to them. The starost, or elder of the village, know-
ing the wants of his master, counsels the vassals to

offer of their own accord what they know may be taken
from them. Sometimes less ceremony is used, and
an order is sent to each peasant of a village to pro-

duce forty or fifty eggs, get them where he likes, so

that his lord may have abundance to prepare for the

grand festival at Easter; when, according to the cus-

tom of the country, boiled and stained eggs are pre-

sented to friends, and even to every individual who
enters another's house, however low may be his rank.

Even the coarse linen, which is made by most of the

females in the village, is sometimes shamefully pil-

laged, or asked under various pretences. The lot of

the peasants of the richer nobles, as those of most of

the Sheremetefs, the Galitsins, the Dolgorukiis, the

Orlofs, &c. seems as much to be envied by common
people, as that of most of those belonging to the very

poor nobles is to be pitied. What a difference is fre-

quently remarked between adjoining villages which
belong to different proprietors. In some, indignation

is roused at the sight of man oppressed by his fellow-

man; in others, delight is excited with the parental

care of the noble proprietor. Even the prejudiced

and gloomy Dr. Clarke observed, that the system of

slavery in Russia, like many other evils, may some-
times be productive of good. If the nobleman is be-

nevolent, his slaves are happy; for by him they are

fed, clothed, and lodged. In sickness they are at-

tended, and in old age they find an asylum. In case

of accidents from fire, if a whole village is burned,

the nobleman must find wood to rebuild it.

To a Briton, a state of vassalage, though coupled

with all the comforts and pleasures of the world, can-

not but be regarded with the most painful emotions.

But in a country where, by the doom of nature, sla-

very is the portion of the greatest part of the people,

it is some consolation to find their condition even to-

lerable. The civil, the moral, and the religious state

of the peasantry may easily be inferred from what we
have said respecting the nobles, the clergy, and the

merchants, and the statements now made; their vas-

salage, ignorance, and superstition, their customs,

manners, and mode of life; and their dress, houses,

occupations and amusements, all merit attention from

the traveller. Their happy organization, hardiness,

and sensuality, are very remarkable; and their impro-

vidence, cheerfulness, and propensity to inebriety,

as well as their national dances and songs, are quite

characteristic. They are in the first or agricultural

stage of civilization; they are therefore not in a state

of barbarism; neither are they civilized, but they are

making progress towards civilization, especially to
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the imitative stage. In Russia, where, comparatively

speaking, so many manufactures, arts, and trades are

carried on by the natives, to supply the necessities

and luxuries of the civilized and polite part of society,

the genius of improvement, though shackled by sla-

very and despotism, must be in activity. " What a

contrast," says Lyall, " between the nomad tribes of

Tartary, or the savage mountaineers of the Kaucasus,

and the tranquil Russian boors, who till their own
and their master's land, who tend their flocks and
herds in the same spot from year to year, who are

governed by laws, in some degree suited to their

moral state, and who go on in the same beaten path

of religion from birth to death!" The former are in

a state of barbarism; the latter have assui-edly quitted

its precincts, and, it is to be hoped, under the gener-

ous auspices of the present sovereign, they will march
forward with a steady pace toward that elevated state

of highly civilized society from which they are far

separated.

RELIGION AND BIBLE SOCIETIES.

Religion.—The established religion of Russia is that

of the Greek church; the principles of which are ex-

plained under Church, Greek, and therefore we shall

not enter into them here. The church of Russia, by
way of distinction, is often called the Russo-Greek
church; but the difference of the ceremonies are so

slight as not to require particular enumeration. Of
the genius of the Greek religion we have already

spoken, under the head Character of the Russians, in

so far as it regards this people. As the following in-

formation contains much novelty, and throws great
light upon the state of religion in Russia at present,

as well as of the Bible Societies, we shall make no
apology for making use of it.

An immense variety of images are worshipped in

the Russo-Greek church. About 150 different images
of the Virgin Mary alone, are well known in the Rus-
sian empire. They are named after some town, as

the mother of God of Jerusalem, of Kazan, of Vladi-
mir, of Smolensk, of the Don, Sec. Lyall's Character

nf the Russians, and Detailed History of Moscow, p.

i5G. These paintings are used as ornaments of the
churches, or as objects of reverence in the national
faith. Lyall, in the work just referred to, has given
numerous accounts of these images in the churches
of Moscow, as well as in the interior of the empire,
which excite both curiosity and interest.

It has been pretended by native divines, that the
Russians " do not attempt to draw upon the canvass
a representation of the unseen and incomprehensible
God, whom we never can represent;" but this state-

ment is contradicted by facts, for almost every church
m Russia is adorned with pictures or images of the
Lord God of Sabaoth, or of the Holy Trinity. In
Lyall's work, various views are given of the different

manners the invisible Lord of Hosts has been re-

presented, which, as that writer has observed, enable
us to estimate what ridiculous flights the unguided
imagination, and the impious pencil have made among
the sublimest subjects which can occupy the thoughts
of man.

It has also been attempted to show the difference
between an " affectionate salutation" to the picturei,
and the reverence or adoration of them. But this is a
Vol. XVI. Part II.

distinction which not one in ten, perhaps in twenty of
the nobles observes, and which assuredly is unknown
among the illiterate peasants who form the mass of
the population of the empire, and who entertain the
highest superstitious and idolatrous ideas about those
pictures, as well about the mostchi, or relics, and the
powers of departed saints. The general impression,
therefore, both upon ancient and modern authors,
from different countries of Europe, seems to have been,
that most of the Russians were, and arc idolaters. Dr.
Lyall thus expresses himself on this point. " If the
worship of pictures be reckoned idolatry, and con-
trary to the second commandment, as is the case in
my humble opinion, I fear no defence can be offered
against the propriety of the appellation (idolatry).
How often have I beheld with deep sorrow, that reve-
rence and adoration due to God alone, bestowed on
the saints, and the holy images or pictures, and re-
lics! And in conversations with the peasants, when
Christian charity was inclined to regard their actions
with every indulgence, how frequently has my con-
science told me that there was no palliation of the
broad charge of idolatry. Some of the nobility, how-
ever, must be exempted."

Besides the worship of images, as they are called,
mere paintings, Dr. Lyall charges the Russians also
with the worship of graven images, and gives an ac-
count of a number of them which he has seen in the
empire. It is notorious that one of these graven
images is placed in the centre of Moscow, nay, in the
very centre of the Kremle, and at the side of the great
cathedral of Moscow. It is a gaudy statue of St. Ni-
cholas, the tutelary saint of Russia, made of some
composition, or cut out of wood, or some other mate-
rial. As this is a novel and very striking fact, the
Doctor has given a representation of this celebrated
image, to which particular adoration is paid on the
6th of January, the name's-day of Saint Nicholas.
The following comprehensive statement from Has-

sell, gives a good view of the religions of the Russian
empire:

—

1- Greek, 34,000,000
Proper Russians, Little Russians, Kozaks,
Raitsens, Laplanders, Permians, Zirianes,

Yogoules, Tcheremiss, Votiaks, Ostiaks
of the Ob, Teptiars, Kistimers, Georg'ians,
Koibals, Kamstchatdals, Greeks, Arnaouts,
Vallachians, Moldavians, Bulg'arians, the
majority of the Gipsies and Prozelytes of
all nations.

2. Catholics and United Greek, -
'

- - 5,308,000
Poles, Lithuanians, French, Germans; of
the last a small number.

3. Lut/ieraiis, 2,500,000
Lettes, Courlanders, Fins, Esthonians,

Swedes, Danes, a majority of Germans,
and many Poles.

4. Reformed, 33,000
British, Poles, a few Germans in Livonia.

5. Armenians, .-..-. 70,000
6. Hei-rehuiters, Germans, ... 8,000
7. Menonitcs, Germans and Poles, - - 3,000
8. Matiomedans, 1,800,000

Kazan, Tauridan, and Astrachan Tartars,

Turalintsi, Barabintsi, Kuban, Astrachan,
Kundurovsky, and Tauridan Nog-ays, Ku-
mykens, Basianes, Truchmenians, Kirghis,

Aralians, Karakalpaks, Tcliivintsi, Bucha-
rians, Mestcheriaks, Eashirs, Circasiani,

Avtchases, Lesghi, Osmanens, Persians,

Kigilbashens.

3 Y
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9. Jews, 210,000

10. LamuUs, 300,000

Mong'oles, Kalmuks, Uurati, Kuriliana.

11. Brahmins, Hindoos, ... - 300

12. Shamans, - - ' - - - 500,000
Tchuvashes, Mordvas, Ob and Vercho-
tomsky Tartars, Tchulimers, Katchintsi,

Tulibertsi, Biriusses, Abintsi, Sayanne3,

Beltisi, Teleutians, Yakuti, Ossetinians,

Jugushi, Tchitchentsi, Mikshesi, Karabu-

laks, Tungusi, Lamutes, Samoyedes, Soy-

otes, Matorens, Tubintsi, Kaimashi, Kara-

gassi, Koriaks, Tchuktchi, Yukhagiri,

Juralens, Arentsi, Assanens, Kotovzens,

Ostiaks, Aleutians.

As the effect of the Bible Societies is ultimately

connected with the religious state of the realm, we
shall notice their present stale.

The utility of Bible Societies has been highly ex-

tolled by some, and extravagantly abused by others.

Dr. Lyall's opinion, therefore, may be of some con-

sequence, in enabling us to judge for ourselves, at

least in so far as regards Russia. " The empire,"

says he, " is not ripe enough to receive all the bene-

fits anticipated from them by some; but a few seeds

may fall into good ground, and in time may send forth

blooming fruits amidst the veide extended field of

tares. Religion paves the way for morality, refine-

ment, and civilization, and establishes a sure basis

for the arts and sciences, philosophy, and literature;

and therefore Britons must rejoice at the flattering

testimonials with which their offers, in behalf of

Christianity, were hailed, and the almost unexampled
encouragement and success which the plan of Bible

Societies has had in Russia. Their effects may be

felt when the present race has passed away; and the

names of their patrons may be lisped by innocence,

and pronounced with esteem and reverence by after

generations. It is not my province to dictate to so

enlightened bodies of men, as are at the helm of these

sacred affairs ; but I cannot avoid wishing, that a gene-

ral system of introductory education made a chiefobject

of so noble a pursuit as the illumination of the minds,

and the salvation of the souls of our fellow-mortals.

The institution of Bible Societies in Russia, wil] form

a remarkable epoch in the history of the present reign;

and the uncommon interest taken in their prosperity

by Alexander, will reflect eternal lustre upon the

memory of that monarch. The degraded and melan-

choly views which truth has forced me to bring for-

ward of the character of the Russian nation, so far

from dispiriting the friends of Christianity, and of

Bible Societies, will only lend to excite their energy,

and to the device of new schemes for making known
the great truths of religion."

FINANCES.

For a particular account of the finances of Russia in

former times, we refer the reader to Tooke's " Vino

of the Russian Empire," and his '' Life -of Catha-

rine II."

In the year 1816, the revenues of the crown amount-

ed to 215 millions of roubles, and consisted of,

1

.

Revenues from the crown domains, 40,000,000

2. state monopolies, 56,000,000

3. taxes, - 108,000,000
4. sundries, - 4,000,000
5. natural )

of the subjects, 3
Vide works of Hasscll, p. 226, and of Crome, p.

77—80.
The expenditure of the crown in 1764,was 14,305,548

roubles; in 1790, it was 35,000,000; in 1802, it

reached about 70,000,000; in 1811, it amounted to
274,000,000; and although we have no very certain
data, it is known that the sum has annually augment-
ed since that period. But we can place little faith in

the reports of the Russian government.
The expensive wars in which Russia has been

engaged within the last century, have gradually
brought her into arrears to the amount of 400 or 500
millions of roubles, and perhaps to a much greater
extent.

With a revenue of 215,000,000 roubles, and an ex-
penditure of 274,000,000, the empire of the north
was getting rapidly into debt, and was obliged to is-

sue paper-money, from time to time, to an immense
amount. The value of the paper rouble has gradually
sunk from being the representative of 3s. 6d., or even
more, to be only equal to 9d. sterling; and for a num-
ber of vears past it has chiefly varied between 9d. and
Ud.
In the year 1822, the Russian government, in order,

it was said, to diminish the quantity of paper money
in circulation, and to carry on plans for the general

improvement of the country, contracted a large loan

with Messrs. Rothschild & Co. at London, bearing
interest at the rate of 7;] per cent. The money ac-

cordingly was remitted to Russia, and the supply, it

was expected, would have produced immediate advan-

tages, especially to commerce. But, if Dr. Lyall be
correct, this was not the case. In the Courier and in

the JMorning Chronicle, a few months ago, this gentle-

man stated, upon what he esteemed indubitable au-

thority, that the castle of St. Peter and St. Paul at

Petersburgh was filled with uncoined silver and gold,

and that the massy ingots of the yellow metal sent

from England had not been coined into current money
in order to help the exchange. He further says, that

they are filled up as a store of tangible, and every-

where, valid cash, for the days of emergency. His
inference from these facts is, that Russia has some
grand plan in view for the employment of this idle

money—some invasion and conquest, which it is cal-

culated will repay all the lost interest, and compensate
all the disadvantages to the nation at large which are

now sustained by hoarding up the valuable metals.

Mr. Soimof and Dr. Fachs have lately made a visit

to the Ural Mountains, on purpose to examine some
recently discovered gold mines, the richest of which
are said to lie between Nijni Tagilskoi and Koushet-

oumskoi. It was expected that the whole of these

mines would furnish 130 poods, 6760 pounds troy, the

first year, and of course that the quantity would be

augm.ented in succeeding years. Should this be the

case, Russia may receive a very seasonable increase

of her revenue, and be enabled to pay off her debts, or

to carry her ambitious plans into execution.

The following public letter gives the latest intelli-

gence on the present subject:

St. Petersburgh, July \ith, 1824.

" On the 3d of this month, the council entrusted
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with all affairs relative to public credit, had a silting

in which the minister of finance, lieutenant-general V.

Cancrin, presented a report on the state of finances in

the course of last year. I'rom this report, which

gives a very favourable account of the improvement of

the finances, it appears, that on the 1st of January, 1824,

the whole of the public debt amounted to 20,620 rou-

bles in gold, 91,534,318 roubles in silver, 260,628,677

roubles in paper, and 47,600,000 florins of the Dutch

loan."

GOVERNMENT.

Russia has generally been an hereditary empire,

and the crown has devolved to either sex. The pre-

tended elections of some of the sovereigns, beyond
doubt, were the result of intrigue and delusion. How
can there be an election where the people are slaves,

and have no voice, or where, if they had any, they

would be governed by their masters' will ?

The sovereign must be of the Greek religion, as

well as his spouse, if he be married. His person is

sacred, and his powers unlimited. On ascending the

throne, proclamations announcing the event are is-

sued at Petersburgh, and the monarch afterwards
proceeds to Moscow, where the crowning takes place

in the Cathedral of the Assumption.
To give a full idea of his numerous titles, we shall

copy the commencement of every important ukaz, or
proclamation:—"By the helping grace of God, we
Alexander I. imperator and samoderjets (emperor and
autocrat) of all the Russias,/w/r(king)of Moscow, Kief,

Vladimir, Novgorod, tsar of Kazan, tsar of Astra-
chan, tsar of Poland, tsar of Siberia, tsar of Kherson,
and of the Tauridan Chcrsonnesus, gosudar (sove-

reign) of Pskof, and vcUkii kniaz (great duke) of.Smo-
lensk, of Lithuania, of Volchinia, of Podolia, and of
Finland, kniaz (duke) of Esthonia, Livonia, Courland,
Semigallia, Samogitia, liielostock, Karelia, Tver,
Ugoria, Perm, Viatka, Bulgaria, and other countries,
gosudar and velikii kniaz (sovereign and great duke)
of Novgorod, of the lower country, (Nijnii-Novgo-
rod) of Tchernigof, Riasan, Polotsk, Rostof, Yaroslaf,
Belo-Ozero, Udoria, Obdoria, Kondia, Vitebsk, Mstis-
laf, and of all the northern region, povelitel and gosu-
dar (emperor and sovereign) of Iveria, Kartalinia,
Georgia, and Kabarda, hereditary gosudar (sovereign)
and ruler of the Circassian and Mountain (Kaucasian)
princes, successor of Norway, duke of Shlesvick-
Holstein, Storman, Dithmarsen, and Oldenburgh,"
&c. &c. &c.
The Russian monarch has ever had unbounded

power; his will has always been the legislative au-
thority. Russia, strange as it may seem, has pros-
pered under despotism, and always suffered wherever
an attempt has been made to diminish or bound the
sovereign power. The efforts, however, have proba-
bly not been made with sufficient vigour and deter-
mination; and the nobles feared a power divided be-
tween the throne and a senate, more than the arbitrary
orders of a despot which overrule every court of ju-
dicature in the realm. The sovereign can enact new
laws when he pleases, or make alterations of those
already existing; he can make war or peace, raise
taxes, levy recruits, grant privileges, confer titles
and dignities, ecclesiastical and civil, military and
naval; he can establish or abolish monopolies, impose

new taxes, or abrogate old ones; he can make pre-

sents of, or sell domains at pleasure, or increase them
by purchase, conquest, and negotiation. Even the

sole legislation of ecclesiastical matters may be said

to centre in him. He can also travel out of the em-
pire, and appoint a regency during his absence.

Under such a power, a country of slaves may be
happy, or excessively miserable, according to the hu-
mour and will of the potentate. There is no coun-
terpoise to oppression or to violence but the con-

science of the autocrat; and if he be a merciless

or foolish monarch, his people's fate becomes most
lamentable. In fact the tsar, or emperor, may be
said to be absolute lord both of the empire and of the

laws of his subjects. He commands the nobles; but

if his rule be severe he may forfeit his life, as was the

case with Paul. The property of the nobles is also

directly or indirectly at the sovereign's disposal.

By the common people the emperor is truly re-

garded as the Lord's anointed, and revered as a super-

natural being.

AGRICULTURE.

A dissertation upon the agriculture of Russia would
little interest our readers, and would lead to the deve-

lopment of few facts of great importance. Herrmann,
in treating of this subject, informs us that, according
to all data, the general extent of Russia is 1,473,881,726
desiatins, of which 402,100,552 belong to European
Russia, and 1,071,781,174 to Siberia, or Asiatic Rus-
sia; and that the tilled lands may be reckoned at 6I5
millions, the woods and forests at 156, the meadows
at 7-2235 millions of desiatins; and that there remain
178 J millions for the site of buildings, the roads,

water, and uncultivated land.

The same author treats at length of the cultivation

and the products of Russia, and enters into many mi-
nute calculations.

—

Memoires de I'Jicad. Imp. de St.

Fetersb. vol. viii. p 399.

The Free Economical Society of St. Petersburgh,
and the lately established Society of Agriculture at

Moscow, are now actively employed in the improve-
ment of the Russian empire, and no doubt their effects

will be felt in distant times. The society last alluded

to is formed upon a very excellent plan, and combines
the theory and practice of agriculture together in its

school kept on purpose.—Vide Appendix to Lyall'8

work so often referred to.

MANUFACTURES.

In vol. viii. p. 435 of the Mem. de I'Jlcad. Imp. of
St. Petersburgh, there is a paper by Herrmann, enti-

tled " A Glance at the State of Manufactures in Rus-
sia, and at the Principle of her manufacturing Legis-
lation, from the sixteenth century till the year 1814,"

which is in fact an abridged history of commerce;
and in the same volume, p. 454, there is another dis-

sertation, " Views of the State of Manufactures in

Russia since 1803 till 1814," that contains many
details and tables, which well demonstrate the thriving

state of the fabrics and manufactures of Russia. The
author compares the number of cloth manufactories,

linen manufactories, silk manufactories, tanneries,

soap works, glass works, paper manufactories, cotton

manufactories, rope works, sugar works, fabrics of

3 Y 2
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steel and iron, of copper and buttons, of candles, of
hog's-lard, tobacco pipe manufactories, manufactories
of porcelain, &c. in 1812 and 1814, to sbow the rela-

tive increase of their produce, and the additional
number of hands employed. As is evident from his

statements the number of tanneries, of iron and steel

fabrics, and of cotton manufactories, has especially
augmented; and so have also the cloth manufactories,
the soap works, the hog's-lard and candle works. But
it may be generally stated, that there is no kind of
manufacture which is not increased.
At all these manufactories there were employed, in

1812,

31,160 peasants belonging to the crown.
27,292 do. do. to individuals.

60,641 free workmen.

119,093
It is interesting to remark, says Herrmann, that the

number of free workmen already surpasses that of
the peasants, in an empire in which they scarcely

existed.

The fabrics natural to Russia, the tanneries, the rope
works, the linen manufactories, the candle works, and
the soap works, have a well established reputation. The
glass works, the paper works, the iron fabrics, the

steel fabrics, the copper fabrics, as yet do not equal
foreign establishments; but they have made consid-

erable progress in improvement. The manufactories
of cloth, of silk, and of cotton, have not yet attained

that degree of perfection to be able to compete with
those of foreign countries; but of late they have also

made great advancement.
The government seems peculiarly anxious to render

Russia a manufacturing nation, whereas it is by nature
an agricultural country, and ministers may be grossly
deceived by the results. It is one great object of the

crown, and a favourite object, to have fine cloth made
in Russia, such as the superfine English; but all efforts

at competition have as yet entirely failed.

From comparative tables also given by Herrmann,
of each kind of fabric established in the different go-
vernments of the empire, it is evident that although
Petersburgh and its immediate vicinity, and the go-
vernment of Moscow, with a number of governments
to the east, south, and west, form the chief manufac-
turing districts, yet that some kind of manufactories
are to be found in every part of Russia, and that tan-

neries and soap works are numerous in Siberia.

ANIMALS.

European Russia is not so abundant in wild animals
of great size, as ci-devant Poland, and tlie middle of
Asia. The immense deserts of Siberia are still poorer
in this respect than Russia. Wild animals are not vi-

gorous, and do not multiply except in the neighbour-
hood of mountains, and in temperate climates; and
Russia only possesses three considerable elevations,
the Ural Mountains, the Caucasian Mountains, and
the chain of mountains which rise toward the middle
of Asia. It is here that the inhabitants of the woods
and of the deserts are of great size, and arc numerous.
The vast plains of Russia and of Siberia, on the con-
trary, only possess small animals of the race of dogs
and mice; and the northern countries have scarcely
any wild quadruped distinguished by its size, except

the sea-bear, which is peculiar to the Arctic zone, and
which belongs as much to the sea as to the land, and
the rein-deer, which spread by the mountains even to
the middle of Asia, which appears to be their true
region, as also that of horses, wild asses, and ante-
lopes. The north is the country of dogs and of mice;
the south possesses lions, tigers, leopards, and ele-
phants.

The most interesting wild animals in Russia are
those whose furs are articles of commerce; Their
number amounts to 26 species, the principal of which
are the sable, the sea-otter, the marten, the fox, the
grey squirrel, the bear, the wolf, the wild rein-deer.
&c.—Vide Memoires de I'Acad. Imp. de St. Petersbourg,
vol. v. p. 628.

IMPEniAL ARMS.

The imperial arms consist of a black, two-headed,
three-crowned eagle with spread wings, holding a gold-
en sceptre in the right claw, and in the left a golden
imperial globe. On its breast are George and the
Dragon, or the arms of Moscow; on the right wing
are the arms of Kief, Novgorod, and Astrachan; and
on the left those of Vladimir, Kazan, and Siberia, and
around the shield of the imperial eagle is the cordon
of St. Andrew.

In the great imperial seal, besides the above, are
placed, in a circle, the arms of all the other govern-
ments and provinces of the empire.

ORDERS.

Russia possesses six orders, viz. 1st, The order of
St. Andrew; 2d, St. Catharine; 3d, St. Alexander
Nevskji; 4th, St. George; 5th, Vladimir; and 6th,

St. Ann.

CLASSES OF THE POPULATION.

The population of Russia is properly divided into

four great classes, the nobles, the clergy, the burghers,
and the peasants, each of which has its peculiar

rights. The nobles are divided into classes, which are

of greater importance in the estimation of the public

than the titles of princes, counts, or barons. Sec. The
clergy are divided into the regular and the parochial:

the first of whom are all monks, and the second form
the parish priests. The merchants are divided into

three guilds, and with the meslchcmins, or simple burgh-

ers, compose the third class of the Russian subjects.

The peasants, who form the bulk of the nation, are

nearly all slaves, glebce addtricti, and belong cither to

the crown, or to individuals. Within the last few years

the emperor Alexander has endeavoured to better their

condition, by allowing their masters to emancipate
them, if they choose; but the offer has scarcely been

embraced, nor is it likely to be of much use.

Of all the classes of the Russian population we
have spoken in another part of this article; and there-

fore shall conclude by remarking, that those peasants

who have obtained or bought their liberty, and the

odtiovortsi, or possessors of one house, are, compara-
tively speaking, but few in number; and that the

Little Russians, the Kozaks, the Georgians, the Bash-

kirs, the Kalmuks, and other wandering and Asiatic

tribes, have a peculiar constitution, and enjoy partic-
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vlar immunities and privileges; as do also the many-

colonists, especially Germans, who are scattered

throughout every part of the empire.
Respecting the Russian empire, the following works

may be consulted with great advantage:
Geographilcheskoi Slovar Kossiiskuho Gosudarstva;

or a Geographical Dictionary of the Russian Empire,
in 7 vols. 4to. Moscow, 1801--1809, by Stchekatof.

Dictiomiairc Geogruphique Ilistorique de I'Empire de
JRussic, by Vsevolojskii.

Storch's Gemalde dcs Russichen lieichs.

Crome' s ^llgetncine Uebersicht der Staahkrafte.
Hassel's Slaats und Addrcss-Handbtich dcr Europais-

cher Staaten.

Istoria Rossiiskaho Gosudarstva; or the History of
the Russian Empire, by the distinguished Karamzin.

Recherches Historupies sur VOrigine des Sarmatcs,
des Esdavons, el dcs Esdaves. By Stanislaus Sestrene-
vitz de Bohujz.

Histoire de Russie, by Levesque.
Histoire de la Nouvelle Russia, by the Marquis de

Castelnau.

Histoire Militaire de la Campagne de Russie en 1812,
by Colonel Bouturlin.
Napoleon's Expedition to Russia, by Count de Segur.
Memoirs of the Imperial Academy of Sciences at Pc-

tersburgh.

Pallas's, Gmelin's, and Klaproth's Travels in vari-
ous parts of Russia.

Tooke's View of the Russian Empire.
Tooke's Life of Catharine the Second.
Tooke's History of Russia.
Coxe's Travels in Poland, Russia, ^-c.

Clarke's Travels in Russia.
James's Journal of a Tour in Germany, Sweden,

Russia, and Poland.
Mrs. Holderness's New Russia.
Lyall's Character of the Russians, and a detailed

History of Moscow.
Lyall's Account of the Organization, Administration,

and present Slate of the Military Colonies in Russia.
Lyall's Travels in Russia, the Krimca, the Cauca-

sus, and Georgia.
Cochrane's Narrative of a Pedestrian Journey

through Russia and Siberian Tarlary.^
Holman's Travels through Russia,"Siberia, Poland,

Austria, ^-c*

f

In the above article, among the works referred to
as worthy of consultation respecting Russia, the tra-
vels of Dr. Clarke of England, are mentioned.

1 he remarks of this author, however, when they sro
to calumniate the Russian character, must be received
with caution: for he belonged to the party in Great Bri-
tam, who were unfriendly to Russia, and his book
bears the most evident proofs of his having laboured
under the strongest prejudices against the country.
before he placed his feet on its soil. The first vokme
ol his travels, was the subject of an able Review, whichwas published shortly after its appearance in Phila-
delphia in a periodical work then in progress in this
city.t 1 he author of this just crilir/ne, was a member

»nH Tft^
'*'° '?"' t'-^\<=Ilcrs .ire very sing-„l;Lr. The one performedand, after reaching- Irkutsk, was sent out of Uussia

1"=""™'^"

t American lleview, vol. iii. J812.

of the Russian legation, and perfectly acquainted with
every point and matter, which are the subjects of Dr.
Clarke's remarks. He candidly confesses faults, where
real faults were pointed out, but at the same time, in
very numerous instances, detects Dr. Clarke in the
grossest blunders, misrepresentations, inconsistencies,
superficial observations, and untruths. Indeed from
the short space of time spent by Dr. Clarke, in Russia,
It was impossible for him to acquire the accurate infor-
mation, necessary to qualify him to write respecting
the numerous subjects upon which he treats. It ap-
pears, that he was only about seven months and a half
in Russia, from March to October, 1800, and if we
deduct two months at Moscow, as many at Pro-
fessor Pallas's in the Krimea, during a great part of
which time he was sick, and about three weeks, in
various other places, it may be concluded, that the
Doctor was no more than two months in travelling
over a space of 2500 English miles. The reader may
judge of the degree of accuracy of observations made
during such posting, particularly on the moral charac-
ter of the whole nation, which he loses no opportu-
nity in yillifying. Dr. Clarke, as respects his travels
in Russia, may be put on a footing with the numerous
British travellers in the United States, who, after
flying through the country in mail stages, and spend-
ing much of their time while stationary, in taverns
and boarding houses, undertake to describe the man-
ners, and the political, moral, and statistical state of
the country, and to speculate upon its future pros-
pects and fortunes.

The important events which have taken place with
respect to Russia, since the time at which the forego-
ing account closes, require to be noticed. It is also
necessary to complete the history of the modern poli-
tical events of the kingdom, to record a very impor-
tant and memorable measure adopted by the Empress
Catharine II. during the American war, and of which
the authors of the preceding article, and of the biogra-
phy of her Majesty in a former volume, are entirely
silent. '

The political relations between Russia and the
United States, also require to be detailed, especially as
they have never been brought before the public in a
connected form.
The measure alluded to, as having been adopted by

the Empress Catharine II. is the armed neutrality,
first proposed by Russia in the year 1780, and acceded
to immediately afterwards by other European powers.
The circumstances which led to this famous alliance
were these:—In the year 1779, Mr. Harris, (after-
wards Lord Malmsbury) at that time British Minister
at St. Petersburgh, was urging an alliance with Eng-
land: but meeting with a cold reception from Count
Panin, who was not friendly to Biitish interests, he
resolved upon a personal appeal to the Empress, and
according to Count Goertz, prevailed upon her to give
him two private interviews, one at Peterhoff, and
another in the Garden of the country house of the
Princess Narischkin, at which, besides pressing the
alliance, he urged her Majesty to revenge the insults
committed on her flag, by the Spaniards who had re-
cently captured two Russian vessels in the Mediterra-

a great pait of liis journcv on foot; the other is totai.lt bukd.



542 RUSSIA.

ncan. Upon his suggestion, which was backed by the

advice of Prince Potemkin, orders were given to the

admiralty at Cronstadt, to prepare for service by the

first opening of the navigation, a fleet of 15 sail of

the line, and 6 frigates. A promise was even obtain-

ed from her Majesty, that in case the Court of Spain
did not give acceptable answers to two notes which
had been addressed to M. de Normandes, the Spanish
Charge d'Affaires at St. Petersburgh, on the subject

of the two captures, she would force Spain to give the

satisfaction which had been demanded. The plan
and views of Mr. Harris having been referred to

Count Panin, he defeated them, by laying before her
Majesty, the proposition and scheme for an armed
neutrality founded upon the principles of the rights

of nations, and which, while it was said to insure

great advantages to Russia, would also enable her

Majesty to obtain from Spain the fullest satisfaction.

The Empress assented to the plan, and Count Panin
lost no time in transmitting to the Courts of London,
Versailles, and other European powers, tlie famous
declaration, containing the principles which she pro-

posed to adopt, and to which they were invited to

accede.* The commercial nations were ripe for the

proposition, for all or most of them, particularly the

Dutch, had suffered severely by British depredations

on their commerce, and it was not surprising there-

fore, that they should adopt it. The British govern-

ment alone dissented, and in answer to the Russian
declaration, on the 23d April, 1780, dwelt on the con-

stant attention and regard whicli it had hitherto, on
every occasion, shown, to her flag and commerce; de-

clared a continuance of the same conduct and disposi-

tion, and reminded Russia of the reciprocal ties of

friendship, and the common interests, by which they

were bound. But England was obliged to suppress

her resentment at what she deemed an injury, and
which she could not at present reVenge nor remedy.
Determined however to strike where she had the

power to injure, she forced the Dutch to assume the

decided character of a belligerent, instead of remain-

ing neutral, by declaring war against them. The
effect of the disappointment of the intrigues of Mr.
Harris at the very moment when he thought they were
about to succeed, was an illness of several months.

The principles laid down by the Empress, were as

follow:

1. That neutral vessels may freely navigate from
port to port, and on the coasts of nations at war.

2. That the effects belonging to the subjects of the

said warring powers, shall be free in all neutral vessels,

except contraband merchandise.
3. That the Empress as to the specification of the

above mentioned merchandise, holds to what is men-
tioned in the 10th and 11th articles of her treaty of

Commerce with Great Britain, (made in 1766,) extend-

ing her obligations to all powers at war.
4. That to determine what is meant by a blockaded

port, this is only to be understood, of one which is so

well kept in by the ships of the attacking power, and
which keep their places, that it is dangerous to

enter it.

5. That these principles serve as a rule for proceed-
ings, and judgments upon the legality of prizes.

These principles were revived by an Imperial edict
on the occasion of the war between Russia and England
in the year 1807, and declared to constitute henceforth
the basis of the Maritime Code of Alexander.

In the year 1825, his Majesty, dissatisfied with the
delay by the Turks, in performing their repeated pro-
mises of evacuating Moldavia and Wallachia, deter-
mined to visit the southern provinces of his empire,
and to convince himself of the spirit which animated
the army upon the Pruth. He arrived at Taganrog,
on the 6th of October, situate at the entrance of the
sea of Azoff, near to the Embouchure of the Don and
Wolga, where he was taken ill, and died after a short
illness, in the 44th year of his age. He had no issue.

Alexander ascended the throne in the 24th year of
his age, haying previously been the favourite of his
father's subjects. His mild deportment, his suavity of
manners, his amiable disposition and goodness of
heart, had gained him the love and respect of all

classes of the population of the empire. His first

measures, proclamations, and imperial orders, tended
to confirm the good opinion and confidence of the peo-
ple. He sincerely promised to tread in the steps of
Catharine the II., and his first acts of kindness were
experienced by the people of Petersburgh, whose lives

had become quite miserable under the whimsical reign
of Paul. Alexander gave orders that every one should
be allowed to dress according to his own taste. He
exonerated the inhabitants from the trouble and de-
grading duty of alighting from their carriages on the
approach of the imperial family, and doing homage as

they passed, even in the coldest and most disagreeable
weather. He dismissed the Court Advocate, who had
become an object of universal dislike, and he made
numerous changes, and new regulations, all tending to

the comfort, pleasure, and advantage of the inhabitants

of the metropolis. The goodness of his heart, the ac-

tivity of his mind, and his anxious wish for the im-
provement of his subjects and of his country, also en-

abled him at once to perceive the necessity of great

changes and improvements throughout the empire.

The mere enumeration of the most important of his

early acts will demonstrate how anxious Alexander
was for the welfare of his nation. The abolition of

the secret inquisition, which had become the scourge
of the country; the restoration of the senate to its for-

mer dignity and authority, the regulation and better

organization of the offices and duties of the ministry,

improvements in the administration of justice through-

out the tribunals, regulations for the advancement of

public instruction, the institution of new schools, aca-

demies and universities, and the better regulation of

the old ones; changes in the system of police, and that

of the post-office, the encouragement of agriculture,

architecture, the fisheries, mines and commerce; the

restoration of the old division of the empire, improve-

ments in the army, and in the navy; the organization

of the militia, the release from the bonds of slavery of

the peasants of Esthonia and Livonia, plans for in-

creasing the finances, the diminution of the expeuses

I

• Life of Count Goertz, tlie Prussian Minister at the Russian Court, quoted in Flassan's Histoiri Generale de la Uiplomatie Fran-

eais, Vol. ii. p. 270. Some other circumstances respecting' the progress of the negotiation of Mr. Hai-ris, are mentioned by

Count Goertz, but not sufficiently authentic to authorise their use. They are merely diplomatic gossip.
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of the court, the steady adherence to the religion of

his ancestors, the formation of some new canals, and

the improvement of many old ones, the fitting out of

the first Russian expedition that circumnavigated the

globe under Krusenstcrn, miay be reckoned among the

early acts of Alexander's reign. The political events

of his reign are mentioned in the article to which this

is a supplement, and in those on France, England,

Germany and Prussia.

The Grand Duke Constantine, as the oldest surviv-

ing brother, was the undoubted heir, but he having

previously entered into a family arrangement, by

•which he solemnly renounced his right of succession

to the throne, in favour of his immediate younger

brother Nicholas, the Emperor Alexander had issued

a manifesto, of date 16th August, 1823, in which he

declared the Archduke Nicholas to be his heir pre-

sumptive; of this, authenticated duplicates were lodged

at the time in the Archives of the Directing Senate,

of the Holy Synod, and of the Cathedral Church of the

Ascension at Moscow. Upon the receipt in Peters-

burgh, of the intelligence of Alexander's death, the

Archduke Nicholas, although perfectly cognizant of

his own claims, with a generosity, which has scarcely,

if any example, refused to ascend the throne, and di-

rected the Senate to take measures for having his

brother Constantine, who was then in Warsaw, as

Viceroy of Poland, proclaimed Emperor. At War-
saw, the news of Alexander's death had been received

on the 7th of December, and Constantine, faithful to

his engagements, at once despatched his brother Mi-
chael, who was residing with him, with two letters,

one to Nicholas, the other to the Empress-Mother,
in which he freely and fully ratified his former renun-

ciation of his right of succession; declaring it to be

his unalterable resolution, to adhere thereto, and only

requesting that he might be permitted to retain the

title of Czarowitch, with which his illustrious deceas-

ed brother had been pleased to honour his services.

Nicholas resolved to wait from day to day, to allow

Constantine time to recall his renunciation, but Con-
stantine remained inflexible, and a letter from him,
dated the 20th of December, was received, so full of

affectionate attachment to his brother, whom he ad-

dressed as his sovei-cign, and so decisive in its tone,

as to leave no doubt of the sincerity and unchangea-
blencss of his purpose, as conveyed in his former let-

ter. On the 25th December, Nicholas, his right
being now undoubted, ascended the imperial throne,

and was duly proclaimed. His first important act

was to suppress an insurrection, which, underthe plea
of supporting Constantine as emperor, broke out
among some of the troops. They were urged to yield

obedience, but they remained obstinate, when on the
approach of night, the artillery opened a destructive
fire upon the rebels, and in an instant the place was
cleared of them. Prince TrnbetzV.oi. who was at the
head of the conspiracy, fi-U on his knees and revealed
the whole details of it. The next day the Emperor
reviewed the troops who had engaged in the insurrec-
tion, and had since t'-stified their repentance. " You
have lost your honour," he said, " but I pardon you;
try to recover it." The soldiers replied by loud
huzzas.*

The Emperor and Empress were crowned at Mos-

cow, on the 3d September, 1826. The ceremony had
been delayed until then, by reason of the decease of
the Empress Elizabeth At the close of the festivi-

ties on this occasion, intelligence was received at Mos-
cow, of the invasion of Georgia by an army of Per-
sians. War with that power speedily ensued, which
ended in a peace signed on the 10th February, 1828,

and ratified by his Imperial Majesty on the 20th of
the next month. This contest terminated greatly to

the advantage of Russia, as by it, she not only gains
a considerable addition of territory, but of territory

calculated to bring with it many substantial advanta-

ges. The third article of the treaty stipulates the

cession to Russia of two provinces, the chanals of

Erivan, on both sides of the river Araxes, and of

Nakichevan. These two chanats, which include

some very valuable salt mines, by a decree of the Em-
peror of the 2 1st March, were erected into a province,

with the appellation of Armenia. In addition to this

valuable accession of territory, the sixth article of the

treaty provided for the payment by Persia of twenty
millions of silver rubles, (a silver ruble is 66 cents,)

three-fourths of which sum, have already been re-

ceived. The result of this war is further highly im-
portant to Russia, as it adds in a great degree to

the security of this part of the empire, by establish-

ing between her and Persia, a strong natural frontier,

and commands the access into the dominions of the

latter power, by depriving her of the very strong for-

tress of Erivan, which had on several former occa-

sions resisted the attacks of the Russian arms.
Russia soon after found herself engaged in conten-

tion with another power. In the month of Septem-
ber 1826, a treaty was made with the Porte, at

Ackerman, which provided for the fulfilment of all the

articles of the treaty of Bucharest of the year 1812; to

insure the territorial possessions of Russia, on the

coast of the Black Sea, and to restore all the privile-

ges which Moldavia, Wallachia, and Servia should
enjoy under the tutelary influence of the cabinet of St.

Petersburgh.
In July 1826, a treaty for the pacification of Greece

had been entered into in London, between the ministers
of Russia, France, and England, in which it was agreed
to demand an armistice without delay between Turkey
and Greece, and that if either or both the belligerent

parties should not within a month accept it, the con-

tracting powers would " exert all the means which cir-

cumstances might suggest to their prudence, to obtain

the immediate effect of the armistice." Instructions

conformable to this stipulation were immediately to be

sent to the admirals commanding the French, Rus-
sian, and English squadrons in the Mediterranean.

Ibrahim Pacha, of Egypt, was overrunning Greece

in the year 1827, destroying the country, and murder-
ing the inhabitants with the most wanton barbarity,

and having refused to agree to the armistice proposed

to him by the admirals of the three squadions, then

lying before Navarino, they stood in for that harbour

on the 20th of October. The Egypto-Turkish fleet lay

there at anchor, and an action was commenced by the

Turks fii'ing into an English boat with musketry, which
killed a lieutenant, and several of the boat's crew.

Tlie Ottoman fleet was completely destroyed, with an

immense slaughter of lives. When the news of lhi»

I'Jii)l)i4rg;h .\niiu:il Register, 1826.
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battle arrived at Constantinople, the ministers of Rus-
sia, France and England left that city. On the 12th of

January, lS28,the Porte issued a manifesto, in which
it boldly announced that it "never had from the first,

any intention to accede to the demands of the Allies,

and that it had resolved to temporise with the ministers,

merely to gain time for warlike preparations." This
was answered by tlie Russian court, on 11th March,
and the declaration of the Divan, that it was never in-

tended to execute the stipulations of the treaty of

Ackerman, was dwelt upon in suitable terms of indig-

nation. War was declared by Russia on the 14th of
April, and on the 26th of the same month, the army
crossed the Pruth. Kars, Anapa on the Black Sea,

Ibrail, Braihilou, and the strong fortress of Varna
were successively forced to surrender, after a series of

murderous conflicts, and regular sieges. The Darda-
nelles was also blockaded by the Russian fleet. Wal-
lachia and Moldavia were occupied, without resist-

ance. The impregnable position of Choumla, enabled

it to hold out by the last advices.

Diplomatic Relations of the United States and Russia.

In the year 1780, Francis Dana of Massachusetts,
was appointed minister plenipotentiary to the court
of St. Petersburg!! by Congress, and was authorised

to " accede to the Convention of the neutral powers
for protecting commerce, and the rights of nations,

and to subscribe any treaty for that purpose either

with her Majesty, and the other powers, or separately

with her Majesty, or any of those powers; and to pro-

pose a treaty of amity and commerce with the Em-
press. He was desired to communicate his powers to

our Ministers in France, and to obtain through them
the sense of the Court of France thereon: and also to

communicate the general object of his mission to the

French minister at St. Petersburgh, and to endeavour
through his mediation, to sound the disposition of her

imperial Majesty, or her ministers, towards the United
States. If the result of his enquiries should point out a

fair prospect of an honourable reception, he was to an-

nounce his public character, and deliver his letter of

credence."* It is to be presumed that in pursuance of

his orders, Mr Dana consulted the Count de Vergen-
nes, who informed him that " he would run the risk

of exposing his person, and the dignity of the United
States, if he assumed any character whatsoever in

Russia, while the Empress had not acknowledged the

independence of the United States, and expected to

act the part of a mediatrix, which demanded the most
perfect impartiality. Mr. Dana proposed to the Count,
that he should appear in Russia in the character of a

common traveller, keep his commission a secret, and
avoid speaking of business, unless requested so to do
by the Russian ministry."!—This idea was approved
of by the Count, and again urged by the Marquis de
Verac, the French minister in Russia, who after the
arrival of Mr. Dana, continually repressed his anxiety

to attempt the fulfilment of his mission. At last, having
heard of the signing of the definitive articles of peace,

Mr. Dana communicated a copy of his -commission
to Count Osterman. with a letter, which remained
without notice until April, when, in consequence of

a second application, he had an interview with the
Count, by whom he was told, " that both letters had
been presented to the Empress, but she declined to
receive him, till the definitive treaty was ratified. The
Empress also observed, that as his letter of credence
had been signed before the acknowledgment of inde-
pendence by Great Britain, another instrument, pre-
pared since that event, had become necessary, and
that she also thought proper to wait until Great Bri-
tain had given the example of receiving a minister
from the United States. ":f

Mr. Dana having ascertained his inability to effect
the objects of his mission, returned to the United
States in the summer of 1783.

Notwithstanding however the refusal of Catharine
to accredit our minister, the United States derived
very important benefits from the maritime principles
which she adopted, in permitting the shipments of an
immense quantity of naval stores from her ports, to
the United States. These were effected in conse-
quence of an arrangement between the American
agent employed by Dr. Franklin then in Paris, and the
great Danish commercial house of Konig, who sent a
number of vessels from Russia to the United States.
One was a fine armed ship of 1200 tons, which was
built at Riga, and arrived at Charleston. Another
was put on the stocks at Cronstadt, but when more
than half built, it was burnt, through the agency of Mr.
Harris, a fact that was fully ascertained at the time.
He thus revenged himself for the deep mortification
which he had experienced, in not effecting the alliance

between England and the Empress, and by which he
hoped to increase the force already engaged against
the colonies, or at least to prevent any direct or indi-

rect aid being obtained by them, from Russia.
In the year 1803, the official relations between the

United States and Russia were opened by the appoint-
ment of Mr. Levet Harris, as American Consul at St.

Petersburgh.
In the year 1821, Russia issued an Ukaz, asserting

an exclusive territorial right to the northwest coast of
America, from Behring's straits, to lat. 51° N., and
to the coast of Asia, up to the 45° 50' north lat., and
interdicting the commerce and fisheries of all nations,

within a hundred Italian miles of these coasts. Against
this pretension, the United States and Great Bri-

tain immediately and with firmness protested. Mr.
Poletica tlie Russian minister in the United States, in

a letter of February 28, 1822, detailed the grounds
upon which his government supported its claim,
but in accordance with that friendly and conciliatory

spirit, that has distinguished all the transactions of
the Russian government with our own, a satisfactory

adjustment of this difficulty, after a discussion slight-

ly protracted, was fortunately accomplished, by a
convention concluded in the year 1824, at St. Peters-
burgh.

§

A mutual convention was also entered into by Eng-
land and Russia, regarding the commerce and fisheries

of the Pacific, every way satisfactory to the former
power.
No diplomatic relations between Russia and the

United Stales took place until the year 1809, when an

* Secret Journals of Congi-ess, vol.

f Ibid, vol. iii. Jl.
p. 360. I.yman's Diplomscy of tlic United States, vol. i. p.43I.

% See Lyman's Diplomacy, vol. ii. for a full statement of the subject.

J
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intimation having been communicated to the Ameri-

can government, that the Russian court was desirous

to form a diplomatic connexion with it, John Quincy

Adams was appointed on the part of the United

States, minister plenipotentiary, and Count Pahlen

by Russia, with the same rank. The Count was suc-

ceeded in 1815, by Andrew Uaschkoff', who had pre-

viously been appointed consul-general, and after the

return of Count Pahlen, acted as charge d'afl'aires.

He was followed in 1819 by Mr. Polelica. In 1823,

the Baron de Tuyl was sent as minister, who after a

sliort residence, returned owing to ill health, and left

the Baron de Maltitz as charge, until the arrival of

the present minister, Baron de Krudener in 1827.

The appointed successor of Mr. Adams, was James
A. Bayard of Delaware, in 1815, but declining the

mission, William Pinkney of Maryland was elected

to fill the station. G. W. Campbell of Tennessee
was appointed in 1819, and the present minister,

Henry Middleton, of South Carolina, in 1820.

Friendship of Russia for the United States.

The government of Russia has always evinced the

most friendly disposition towards the United States.

—Catharine II.,' did indeed show no desire to receive

Mr. Dana our minister during the war of the revolu-

tion, as already mentioned, for although he did not

present his credentials, in conformity with the desire

of the Count de Vergennes, and of the French envoy
Count de Verac, at St. Petersburgh, yet the object of

his visit to Russia had certainly been intimated to the

Court by this minister, and had any wish existed to

form a treaty, or to accredit Mr. Dana, a hint to that

effect, would doubtless have been given to him through
the same channel. The omission to do so, was no
proof of positive unfriendly sentiments to the United
States, but an act of caution to prevent an increase of

irritation which the agency of Russia in the armed
neutrality had excited in the British government, in

respect to the Court of St. Peteisburgh. The Em-
press, moreover, might have wished to evince to the

world, the consistency between her practice, and de-

claration of neutrality in the war then existing, for

although she had taken measures to protect her com-
merce against the rapacity of the armed vessels of

England, she would not countenance the revolted Co-
lonies, by receiving their minister. This conduct
was fully justified by considerations of sound policy,

and her deficient information as to the resources

of the United States, and their ability to support
. the contest in which they were engaged with the mo-
ther country. The presumption is, that the Empress
must have been convinced of the total incapacity of
Congress to furnish their proportion of ships of war
which might be demanded, in the event of their being
required to support the principles which she and the
other powers had adopted. The reasons for Mr.
Dana not being accredited, were stated by the Cheva-
lier de la Luzerne, the French minister, in the United
States, in his conference with a committee of Con-
gress in May 1781. Part of these doubtless came
from the Russian Court, throuEi;h M. de Verac, and
the Count de Vergennes. La Luzerne stated, that
" the resolves of Congress which had been adopted

on the association of the neutral powers, (Oct. 5ih,

1780) were found very wise by the council of the King,
but they were not of the same opinion with respect
to the appointment of Mr. Dana; the reason is, that

Catharine II., had made it a point until now, to pro-
fess the greatest impartiality between the belligerent
powers. The conduct she pursues on this occasion,
is a consequence of the expectation she has, that peace
may be re-established by her mediation: therefore she
could by no means take any steps which might show
on her side a leuning* in favour of the Americans,
and expose her to the suspicion of partiality to-

wards America, and of course exclude her from the
mediation. The appointment of Mr. Dana therefore,

appears to be at least premature, and the opinion of
the council is, that this deputy ought not to make
use of his powers at this moment."! Nor were the
reasons given by tlie Empress, for not receiving Mr.
Dana when he presented a copy of his commission,
after the treaty of peace had been signed, an indica-
tion of a want of friendship for the United States;
for it has often happened that a treaty duly signed by
the agents of the several parties thereto, lias not been
ratified by their governments. The requirement of
a new commission was in conformity to strict eti-

quette, and the resolution to wait until England had
received our minister, was a continuation of the con-
sistent and strictly neutral course she had pursued
between the mother country, and her colonies. A con-
duct similar to that of Russia was adopted by the
government of the United States, with respect to
the agents of the Spanish colonies which were sent
to this country, and who pressed to be officially

received: and also in the case of the Chevalier Don
Luis de Onis, who was appointed minister to the Ame-
rican government, by the Supreme Central Junta of
Spain, in the year 1809. He was permitted to remain
during six years, and was not acknowledged until
7th December, 1815, upon the receipt of a new com-
mission from the king, more than a year after the
liberation of Ferdinand from his captivity at Valen-
cy, by Buonaparte, and his restoration by the Cortes
to the Spanish throne. The case of Mr. Onis, was
even a stronger one than that of Mr. Dana, for the
Central Junta of Spain, were governing the monarchy
in the name of the king.

Anxious however as the Empress was, to preserve
her neutrality between England and the powers with
which she was engaged in war, yet she gave a strong
proof of good will for the United Stales, during their

struggle for independence, by the offer to act as a
mediator for peace between the United States and
England, and her proposal to the courts of Spain
and Vienna to unite with her on the occasion. En-
gland having opened a direct negotiation with Spain for

a separate peace, ^ this power liiought proper to wait
the issue of it, before recourse was had to a mediation;
but the courts of Russia and Germany joined in the
friendly act, which, however, was rendered of no
avail, by the positive declaration of England to them,
that " the dependence of her rebel subjects of Ame-
rica must be pre-established;"§ a point against which,
Congress, by their resolution of the 6lh of June, 1781,

had expressly provided in their acceptance of the me-

• The word in the .Tournal, is " propcnsion."

f Secret Journals of Congress, vol. ii. p. 415.

Vol. XVI. Part II.

I Secret .loinniils, vol. ii. p. 418.

% Ibid, vol. iii. pp. 27—29.
3 Z
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diation; and again in llieir instructions to our mini-

ster at Paris, on the 15th of the same month.
Another act of great friendship on the part of Rus-

sia towards the United States, was the pronipt appli-

cation of the Emperor Alexander to the Turkish go-

vernment, to effect the release of the American pri-

soners, whom accident, together with the capture of

the frigate Philadelphia, had thrown into the power of

the Tripolitans. Their object was to be efi'ected

through the Porte, to whom the Barbary powers are

known to be tributary. This interference on the part

of Russia, was owing to an application to the Russian
government on the subject, by the American Consul,
Mr. Levet Harris. " Orders were given on the 25th

Jan. 1804, to instruct the Russian minister at Con-
stantinople, to take the strongest measures with the

Turkish ministry, for the purpose of having a firman

of the Pcrle despatched to the Bey of Tripoli, with

authority to release not only the crew, but to surren-

der the ship." She was destroyed in tlie most gallant

manner by Steplien Decatur, then a Lieutenant in the

navv, and a noble crew of daring spirits under his

command, on the 16th February, 1804, before the ar-

rival of the Turkish firman of the Porte. But although

the orders of the Turkish government, if any were
given by it, produced no effect on the Bey of Tripoli,

yet the friendship of the Emperor of Russia was not

the less marked on the occasion. We conclude that

the interference of the Emperor was fruitless, because

the American prisoners remained in Tripoli more
than a year after the firman of the Porte, (if any had
been sent) must have been received.*

It has been seen, that in the year 1809, the Empe-
ror Alexander was the first to intimate a desire to

institute a diplomatic intercourse with the United

States. In the year 1813, he offered his mediation to

procure peace between the United States and Eng-
land, an oft'er which happily produced the desired

effect. The proposal was declined on the part of

England, but a proposition was made to treat directly

with the United States, either at London or Gotlem-
burg.

The President of the United States, acknowledged
the good offices of his Majesty, by letter dated June

lOth, 1814, in terms of warm gratitude, accepted the

generous mediation, and appointed ministers; but a

general peace having taken place before tliey reached

Europe, there was no longer a motive for negotiating

at a point so remote as Gottemburg; and as the United

States declined to treat in London, Ghent was pro-

posed by the British government as a substitute, and

accepted; and the treaty of peace was signed there

on the 24lh December, 1814.

A correspondence was subsequently opened be-
tween the Emperor, and the President of the United
States, Mr. Jefferson, and kept up during the con-
tinuance of the latter in office.

A disagreement having taken place between the
United States and England, respecting the meaning
of the words of part of the first article of the treaty
of Ghent, referring to the delivering up " slaves or
other property, taken by either party during the war,
or after the signing of the treaty," it was agreed by a
convention concluded at London on the 20th October
1818, to refer the differences which had arisen be-

tween the two governments, upon the construction of
the article, to the arbitration of a friendly power, and
the Emperor of Russia having been agreed on by both
parties, he consented to act as umpire on the occasion.

It was agreed that the decision of the Emperor,
should be founded '' upon the construction of the text

of the first article as it stands," and was as follows:
" that the United States are entitled to a just indem-
nification from Great Britain, for all private property
carried away by the British forces, and as the ques-
tion regards slaves more especially, for all such slaves

as were carried away by the British forces from the

places and territories of which the 'restitution was
stipulated by the treaty, in quitting the said places

and territories." But another difficulty arose: the

British minister at St. Petersburgh contended that

the slaves coming from places never occupied by Bri-

tish forces, and who voluntarily joined their troops,

were not included in the restitution or indemnity pro-

vided for.—The Emperor was again referred to, who,
"faithful to the grammatical construction of the fi-rst

article of the treaty of Ghent," decided in favour of

the justness of this interpretation.—Commissioners
were accordingly appointed by the respective govern-

ments to ascertain the number and value of the slaves,

and of the other property removed. The number of

slaves was found to be 3,582,- and were valued at

S 1,175,370.—The value of the other property taken,

or removed was estimated at §420,049 65; making
the total sum S 1,595,419 65.—The commissioners
however disagreed, as to the propriety of allowing

interest on the claims of the people of Louisiana for

their slaves which had been taken away, and the

British commissioners declined to adopt the mode
provided in the convention, for the determination of

these differences, on the ground, that neither of the

claims were embraced by any provision in that in-

strument. But further delay was prevented by a con-

vention held in London, and concluded on the 13th.

November, 1826, in which it was agreed on the part

of the United States, to receive from the King of

• Their liberation was doubtless owing to the terror with which the Bey was inspired, as well by our squadron before Tripoli,

as bv the chivalrous and romantic undertaking of Mr. E.iton, formerly our Consul at Tunis, who at the head of a few raw and

undisciplined men, including- nine Americans, traversed the Lybian desert, accompanied by llamet Caramelli, (the elder brother

and rightful heir to the throne of Tripoli,) and after a toilsome march of fifty days, came in sight of Derne, the second city in

point of importance in the Tripolitan dominions. Aided by the Argus and Hornet sloops of v,Ar, commanded by Captains Hull

.-jnd Dent, Katon attacked the town, which after a short but vigorous resistance, was carried by assault. Uy the fall of Derne

half the kingdom of Tripoli was wrested from the"Bcy, and in a few weeks, General Eaton would doubtless have been before

Tripoh with an augniented force, and the treaty made by him, under the sanction of oiu- government, with Hamet Caramelli, (who

had been dethroned by Yussiif Pacha,) would bave been honorably fulfilled on both sides, by the restoration of Hamet to his

throne, and the liberation of our fellow citizens without ransom. iUit this happy result of the enterprise, was unfortunately pre-

vented hy the treaty etlected by Mr. Lear, who was on board of the block.ading squadron before Tripoli, in the char.icter of Con-

sul Gencia) of the United Stittes to the Regency of Barban,', and who at this juncture, concluded a treaty with the reigning Bey,

bv which he agreed on the part of the United States, to give up the Tripohtan prisoners held by ovir fleet, and to pay 560,0U0, as

a i-ansoin for oar captive countrymen. The particulars are recorded in the Life of General Euion,

1
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Great Britain, the sum of 8 1,204,960, in full of all

demands;* and this sum has been paid, and distri-

buted among the claimants.

The consent of the Emperor to act as arbitrator, is

not to be considered as an act of friendship exclusively

towards the United States, for it was in fact a proof of

the good will borne by him towards both nations,

claiming his kind offices, and his decision was given

in favourof one, and afterwards of the other, on whose

side soever justice in his opinion lay; still, so far as

the United States are concerned, the mention of the

Emperor's agency in the decision of the points of dif-

ference, between the United States and England, is call-

ed for on the present occasion.

A proof of the good will borne by the present Empe-
ror of Russia, towards the United States, occurred

in the course of the year 1828, and referred to cap-

tures of vessels belonging to citizens of the United

States. One of these vessels, the Hector, owned by

Nicholas Thorndike, of Boston, was captured by a

ship of the imperial navy; and another, the Commerce,
owned by Messrs. Lowd & Baily, by a Russian priva-

teer. Both were made prizes of in the year 1807, in

the Mediterranean, and were condemned by the Rus-
sian Courts. Repeated attempts were made to obtain

new trials, but without effect. At length, in conse-"

quence of representations made by Mr. Clay the Secre-
tary of State, to the Baron de Maltitz, the Russian
charge d'affaires, and by Mr. Middleton, to the Rus-
sian ministry, in the year 1826, his present Majesty
" ordered the claims to be submitted to a new examin-
ation, and after having himself attentively weighed all

the arguments alleged for and against them, he
thought he discovered that considerations of justice
and equity pleaded in their favour,"! and accordingly
confirmed the arrangement made with the agents of
the vessels in question, that 205,731 rubles should be
paid to Mr. Thorndike, and 50,000 rubles to Messrs.
Lowd and Baily. It is a circumstance calculated to

excite peculiar interest in this truly munificent act, that
it springs directly from the Emperor, who, notwith-
standing the antiquity of the claims, would not with-
hold justice, when from his own personal examination
of the facts, he deemed them well founded.
An arrangement had been previously made between

the late Russian Minister, Baron Tuyl, and Mr. Clay,
by which another claim of an American citizen,

amounting to a considerable sum, was admitted, and
paid by the Russian government. This was the case
of a vessel called "the Pearl," with the particulars of
which the writer is unacquainted.

Mease.

RUS

RUST. See Agriculture.
RUTA Baoa. See Agriculture.
RUTHERGLEN, or Ruglen, a royal burgh and

market-town of Scotland, in the county of Lanark,

has an elevated situation on the south bank of the

river Clyde, about 2^ miles south-east from Glasgow.
The town consists of one principal street, about |ths

of a mile long, and 100 feet broad; and of a lane called

the Back Row, lying parallel to it, and running from
east to west. The old church was taken down in 1774,

and a new one built in its place. The castle of Rut-
therglen was burned by order of the regent, after the

battle of Langside. Many of its sculptured stones

may be seen built into the walls adjoining the town.
The principal manufacture here, is that of weaving
muslins for the Glasgow manufactories. There are

here six annual fairs for their show of horses of the
Lanarkshire breed, which are deemed the best draught
horses in Scotland. This burgh joins with Glasgow,
Renfrew, and Dumbarton, in sending a member to

parliament. Population 1630. See Denholm's Ms^ori/

of Glasgow, and the Beauties of Scotland, vol. iii.

RUTILE. See Mineralogy Index.
RUTLANDSHIRE, one of the interior counties of

England, is bounded on the north, north-west, west,

and south-west, by Leicestershire; on the south and
south-east by Northamptonshire; and on the east and
north-east by Lincolnshire. It is nearly of a circular

figure, and is the smallest county in England. Its su-

perficial contents, according to the trigonometrical
survey, amount to 149 square miles, or about 95,360
acres. It is divided into five hundreds, which contain

RUT

forty-nine parishes, and two market towns, Oakham
and Uppingham, the former of which is the county
town. It returns only two members to parliament,
there being no boroughs in the county.
The general aspect of the county is extremely beau-

tiful, being diversified by small and gently rising hills,

which are intersected by woody vallies about half a
mile in width, so that in travelling fresh prospects con-
tinually open on the view. In the centre of the coun-
ty is the pleasant and fertile vale of Catmose, which if

we may trust a conjecture of Camden's,, derives its

name from coel macs, which signify in British a woody
plain. To the north of this vale the ground rises; and
on leaving Oakham, and ascending Burleigh hill, there
is an extensive level which stretches over all the north-
ern district, and forms a kind of table land, looking
down on the fertile plains of the surrounding counties;

the eastern part of the shire is more diversified; the
southern district consists of one extensive open valley,

stretching into Northamptonshire; and the western
parts are well wooded, and griidually sink into the
plains of Leicester.

This county is considered as being well watered for
agricultural purposes, chiefly by springs and ponds.
The only rivers of any note are the Guash or Wash,
and Welland. The former rises in Leicestershire, en-
ters Rutland at Greatham, and flowing in an easterly

direction through the centre of the county, divides it

into two equal parts, and after a course of eighteen or
twenty miles, falls into the Welland a little below
Stamford. The Welland also has its source in Leices-
tershire, and first touches upon Rutland near Caldecot,

• Documents No. 58, Nineteenth Congress, second session.

t Letter of Count Nesselrode to Uaron de Krudener, the Minister of Russia at AVashington, March 22, 1828.
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whence it flows with a winding course towards the

north-east, forming for a considerable distance the
boundary between Rutland and Northampton, after

which it passes Stamford, where it becomes navigable,

crosses the fens of Lincoln, and falls into the Wash.
The internal communication has been considerably

facilitated by the Oakham canal, which was commenc-
ed in 1793, and completed in 1803. It begins in the
vicinity of Melton Mowbray in Leicestershire, enters
Rutland near Teigh, and proceeds in a south-easterly
direction, passing by Market Overton, Barrow, Cat-
mose and Burley, until it approaches Oakham, the centre
of the county, on the north side, where it terminates.
The climate of Rutlandshire does not differ materi-

ally from the other inland counties; it is considered as

mild, pleasant, and extremely healthy. According to

a very accurate journal kept by Mr. Darker, the annual
average quantity of rain for eight successive years was
24.61 inches. Chalybeate springs abound throughout
the county, some of which are very strongly impreg-
nated. There is a considerable variety of soils, not
only in different parts of the county, but often on the
same farm. According to Mr. Parkinson, they ia gen-
eral consist of red land, good clay, poor clay, hazel
earth, white stony land, black clay, and gravelly clay.

The east and south-east districts are of a shallow staple

upon limestone rock, with a small mixture of cold
woodland, and clay soil; the other parts consist of a
strong reddish loam, except the valeof Catmose, which
is composed of good clay, red loam, and a mixture of

clay and red loam. The substratum of the whole
county, at different depths, is a strong blue clay.

Owing to this diversity of soil, different systems of

agriculture are necessary, besides the inclosed arable

lands are under a different mode of husbandry from
those which are uninclosed. The former, which most-
ly consist of the light soils of limestone bases and red

loam, are under the Norfolk system of four years' ro-

tation, and without feeding off, except in the turnip

crops; it is usual to take two crops of spring corn after

breaking up the clover, then turnips, next barley with
rye-grass and clover; then three or four years sheep
feeding, when it is broken up again for spring corn.

The uninclosed arable lands are still under the old

course of two crops and a fallow. In the following

seasons the dead fallows are sowed with wheat, and
some of the light soils with barley; the second crops
getierally consist of pease, or of a mixture of beans
and pease. The size of farms varies considerably in

this county, but in general they are very small; a farm
of £300 or £400 a-year being esteemed very large.

The average rent of lands, when Mr. Parkinson made
his survey, was a guinea per acre, but it has since in-

creased considerably. Nearly all the land is let from
year to year; a very small number of farms being let on
leases of 14 or 21 years. There is no breed of cattle

peculiar to this county; but considerable numbers are

brought from other counties, and after one summer's
grazing are sent to the London market. The whole
number of sheep and lambs in 1807 was 81,146, con-

sisting of old and new Leicesters, a few Lincolns, and
some South Downs.
There are no manufactures of any consequence in

this county, which is ascribed to the want of water,

and scarcity of fuel.

The minerals of this county are so trifling that they
scarcely require to be noticed; at Kelton excellent

stone is procured for building; and in many places
there is stone for lime of a soft and hard species; these
stones are deserving the attention of the naturalist, as
they contain a great number of marine substances, and
are of various degrees of tenacity from indurated clay
to the consistence of stone. The presence of iron is

indicated by the chalybeate springs, and by the red
ochrey colour of the soil in several places. This pro-
perty of the soil has been greatly exaggerated; an old
writer states, that it is so red that it stains the wool of
the sheep that feed on it of a red colour.

The early history of Rutlandshire can scarcely be
separated from that of the neighbouring districts. It

originally formed part of the territories of the Corita-
ni, and after the subjugation of the kingdom by the
Romans, it was included in their province of Flavia
Caesariensis. During the Saxon heptarchy, it formed
part of the kingdom of Mercia, and after the union of
the different nations under one monarch, it seems to

have belonged to the crown, being bequeathed by Ed-
ward the Confessor to his queen Edith, and after her
death to Westminster Abbey. After the Norman in-

vasion Rutland was granted by William the Conquer-
or to his niece Judith, and several others of his nearest

relations. At that period it does not seem to have beea
of the same extent as at present, part of it being in

Nottinghamshire, as appears from its entry in Domes-
day book.

The population of Rutland has remained for a long
time nearly stationary. According to the various par-

liamentary returns, the number of inhabitants in 1801

amounted to 16,356; the number of houses were 3274,

which were occupied by 3563 families; in 1811, the

population was 16,380; and in 1821, it had increased

to 18,487, of whom 9223 were males, and 9264 fe-

males; the number of houses inhabited were 3589,

and the families 3936. The poor's rates are compar-
atively low, a circumstance which is ascribed to many
of the cottagers being allowed as much land as keeps
one or two cows. There are several friendly societies,

and one entitled the Society for Promoting Industry

which has been extremely beneficial to the poorer

classes. The greater part of the parishes are exone-

rated from tithes, either by modus or being free. See

the Beauties of England and ff'ales.

RUYTER, Michael Adrian de, a celebrated Dutch
admiral, was born in 1607, and died in 1676. See

Britain', and Netherlands.
RYAN LocH. See Wigtonshire.
RYE. See Agriculture, and France.
RYE Grass. See Aguicultuke.
RYE, a market and borough town of England, in the

county of Sussex, and one of the cinque port towns.

It is situated on an eminence in the British Channel
at the mouth of the river Rother, and consists princi-

pally of an irregular street, the houses of which are of

brick, and are in general well built, though old fash-

ioned. The church, dedicated to St. Mary, is of stone,

and is one of the largest parochial churches in the

kingdom. There are also here meeting-houses for Me-
thodists, Quakers, and other dissenters. The town-hall

stands in the centre of the principal street, and has the

market-house in the lower story. The trade of this

place consists in hops, wool, timber, fish, cannon, and

various articles in cast iron from the iron works of

Bakeley and Breed. The mackerel and herring*

caught here are reckoned the best of the kind. Many

1
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attempts have been made to improve the harbour,

which lies to the south-east of the town, but it is still

accessible only for small vessels, although hopes are

entertained of deepening it. Some sloops belonging

to this port, are constantly occupied in carrying chalk

from the cliffs of East Bourne, for being burned into

lime. There is here a free grammar school and a

charity school. The corporation of Rye consists of a

mayor, bailiff, jurats, and freemen. This burgh sends

two members to parliament, who ^e elected by about

100 voters. Houses 476. Population 2681.

RYEGATE, Reygate, or Reigate, a burgh and
market-town of England, in the county of Surrey, is

agreeably situated in the fertile valley of Holmsdale,
at the foot of a ridge of chalk beds. The town con-

sists of two streets, which are in general well built, and
contain many handsome houses and good inns. The
High Street runs nearly east and west, and Bell Street

north and south. The church, which is at the west
end of the town, is built of square masses of chalk. It

has two aisles, and an embattled tower of hewn stone,

containing eight bells, and contains several handsome
and expensive monuments. The market, built in 1708,
is a small brick building, with piazzas below it. The
block-house contiguous to it, was intended as a prison
for felons.

The castle of Ryegatc stood on the west side of the
town, and some parts of its outer wall existed about
thirty or forty years ago. There is still to be seen,
however, a passage 235 feet long, which leads into a
vaulted room 123 feet long, thirteen wide, and eleven
high, excavated out of the solid rock. It was proba-
bly used by the insurgent barons as a store-house and
a prison. About sixty years ago, about twenty mills
were employed in grinding oatmeal, but only one small
one is now in use. The inhabitants derive considera-
ble emolument from the visiters of Brighton, and other
bathing quarters. The burgh sends two members to
parliament. Population 2440.
RYEHOUSE Plot. See Britain.
RYOTS. See India.

RYSWICK, PEACE or. See Britain, and Fhawob.
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SAARBRUCK, or Sarrebruck, a town of Prussia,

in the province of the Lower Rhine. It is situated on
the river Sarre, which separates it from a small town
called St. John. It has a Lutheran church and a gym-
nasium. Some manufactures of iron and steel articles

are carried on hcrej but the principal employment
of the inhabitants is derived from the trade on the

river, which is here navigable. Population about

2700.

SAAVEDRA Michael de Cervantes. See Cer-
vantes.

SABA, one of the Caribbee Islands in the West
Indies, belonging to the Dutch. It is about twelve

miles in circumference. It produces subsistence for

the inhabitants, and also the materials for several ma-
nufacturesj but for the want of a harbour its commerce
is very inconsiderable. The only access to it is by a

road cut in the rock, which admits one person at a

time; and, as this road is covered with stones, the in-

habitants are able to repel any hostile attack. Indigo

and cotton are raised in small quantities; but the prin-

cipal manufacture is shoes. Great quantities of fish,

particularly bonetos, are caught on the coast. West
Long. 63° 12', North Lat. 17° 40'. See Raynal's

History of the fVest Indies, vol.iv.

SABIANISM, or Sab^anism, or Sabaism, is the

doctrine of the Sabaeans, or Sabians, a sect of idolaters

more ancient than Moses. The Sabians believe in the

existence of one God. They pay adoration to the stars,

or to the angels or intelligences who are supposed to

reside in them, and govern the world under God.
They believe that the wicked will be punished for

<)000 ages, and afterward received into favour. They
consider the pyramids of Egypt as the sepulchres of

Seth, and of Enoch and Sabi his two sons, whom they

regard as the first propagators of their religion. A
more full account of this sect will be found in Sale's

Preliminary Discourse to the Koran, p. 19. See also

Hyde's Bel. Vet. Persarum.
SABI, or Xavier, a town of central Africa, in the

kingdom of Whiddah. It is situated about a mile

from the sea, on the river Euphrates, in a very fertile

country. It is large and populous. See Modern Uni-

versal History, vol. xiii.

SABINES. See Roman Empire.
SABLE. See Mazology.
SAFFRON. See France.
SAFFRON, Walden, a market town of England,

in the county of Essex, which^erivcs its name from
the great quantity of saffron cultivated in its vicinity.

It is a large and straggling place, situated near a

branch of the Cain, on a narrow tongue of land, stretch-

ing out like a promontory, encompassed with a semi-

circular valley, and surrounded by verdant hills. The
church, which has a very elevated situation on the top

of an eminence, is a lofty and spacious pile of English

architecture, consisting of a nave, chancel, and side-

aisles. It is chiefly of the age of Henry VII. and VIII.

and is considered' by Walpole as one of the highest
and most beautiful parish churches in England. It was
repaired in 1791, at the expense of £8000. At the
bottom of the tongue of land stands the ruins of a cas-

tle, which, from the fragments that remain, seems to

have been a place of great strength. There are in

the place meeting-houses for the Independents, Bap-
tists, and Quakers. The charitable establishments
are, an excellent free school, an alms-house, and cloth-

ing for twelve poor men, left by the late Lord Howard.
There was formerly in the town a rich and extensive

priory; and on the green behind the castle, there is

a singular work called the Mazz, which is a number
of concentric circles with four outworks all cut in the

chalk. It is supposed to have been a place of exercise

for the British soldiery. The manufactures of Saffron

Walden, are bolting cloths, checks, fustians, fine

yarn, and sacks, and a considerable trade is carried on
in malting. Population 3403.

SAGE, Alain Rene Le, a celebrated French writer,

was born at Ruys, in Britanny, in 1677. At an early

period of life he went to Paris as a professional author,

where he soon obtained notice by a version of the

Greek letters of Aristsenes. Having studied the lan-

guage and manners of Spain, he directed his attention

to the composition of novels, the scenes of which were
laid in that country. These works were, 1. .^ventures

M. Gil Bias de Santillane, 4 vols. 12mo. which is es-

teemed his chef-d'oeuvre. 2. Le Diable Boiteux, 2
vols 12mo; and 4. Estawanille, ou le Gargon de bonne
Humeur, 2 vols.

Le Sage was the author also of two dramas, namely
Crispin rival de son Maitre, and Turcaret, which have
been considered as exhibiting great dramatic talents.

Le Sage died at Paris in 1747, in the 70th year of his

age.

SAGHALIEN, Sogalien, Oku Jesso, or Upper
Jesso, called by the natives Tchoka, is an island about
4° to the north of Jesso, about 450 miles long and 80

broad. It is separated from Tartary, in Lat. 52°, by
the strait of Saghalien, which, though probably now
navigable, is gradually filling up from the accumula-
tion of sand by the river Saghalien, or Amur, which
has a course of 1500 miles. The island is mountain-
ous in the centre. The east coast contains wooded
valliesand hills, behind v^hich rise snow-covered moun-
tains. To the south of the 51st degree the country

consists of hills of sand. The soil is favourable to

vegetation, and is covered with forests of fine oak,

willow, and birch. The sea and the river abound with
fish, particularly salmon of the best quality. An ac-

count of the Anios, who inhabit the southern and the

western coasts, has already been given under our arti-

cle Jesso.

SAGHALEN River, or Amur. See Physical Gb-
OGRAPHY.
SAGITTARIUS. See Astronomy.
SAGO is a nutritive substance used in diet, and ob-

I
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tained from a kind of palm tree, called Landau, the

Cycas circinalis of Linnseus, which grows spontane-

ously in the Moluccas. It grows also in Japan, and

among dry and rocky mountains in Malabar. It is an

universal article of food among the inhabitants of the

eastern islands.

Sago is procured in the form of a gummy kind of

meal, which lies between the filaments or fibres of the

tree within the bark. The pure sago is obtained by

mixing the whole sap with water, the filaments float-

ing, and the sago falling to the bottom.

SAHARA. See Africa.
SAHLITE. See Mineralogy Index.

SAIDA, or Seida, a sea-port town of Syria, built

on the site of the ancient Sidon. It stands on the north

side of a hill, stretching along the sea 600 yards, and

having a breadth of 150. It is ill-built, dirty, and filled

with ruinous buildings. The castle is built in the sea,

and is joined to the mainland by arches. To the west

of this castle is a shoal fifteen feet high above the sea,

and about 200 yards long; and between that and the

castle is the road for vessels. On the opposite side of

the town is a modern fort, consisting of a large tower.

The town is surrounded with orchards and gardens,

containing mulberry and lemon trees. On the south-

ern extremity of the city there is to be seen close to the

sea a large tesselated pavement of variegated marble,

about ten feet of which is perfect, representing a horse,

soldiers. Sec. Many ancient granite columns are built

into the wall, and some stand as posts to the bridge

leading to the fort. There is a small square building,

containing tombs of the emirs and the druses. Saida
is the Emporium of the trade of Damascus and the

neighbouring country. Corn, silks, raw and spun
cottons, the last of which constitute the principal em-
ployment of the inhabitants, are the chief exports.

Population about SOOO. East Long. 35° «14', North
Lat. 33° 25'. See Volney's Travels in Syria; and
Browne's Travels.

SAILING. See Navigation.
SAINTFOIN. See Agriculture, and France.
SAL-AMMONIAC. See Chemistry and Mate-

ria Medica.
SALAMANCA, a city of Spain, in the province of

Leon, is situated in the form of an amphitheatre on
the declivities of three hills, and on the banks of the

Tormes, which washes its walls, and flows through its

beautiful planes. This river is crossed by a stone

bridge of 27 arches, and 500 feet long, supposed to be
Roman. The city is defended by a wall with thir-

teen gates, and has several squares, fountains, and
handsome edifices. The principal square, which is

large, has piazzas all round it, the houses in it being
uniform, and three stories high, with balconies in front

continued all round. The architecture of this square
is modern and elegant, and it is reckoned among the

finest in Spain. It is encircled with a parterre of twen-
ty arcades. The town-house occupies one side of the

square, and several streets run from the other sides.

Salamanca has twenty-seven parish churches and fif-

teen chapels, the university, twenty convents of monks,
•everal of nuns, and several hospitals, &c.

Of all the edifices in the city the cathedral is the

most imposing. It was begun in 1513, but not finish-

ed till 1734. It is 378 feet long, 181 wide, 130 high
in the nave, and 80 in the centre. It is altogether a

noble and majestic building; but the most striking

parts of it are the sculptures that are over the princi-
pal gate, which are as fresh and sharp as if they had
been newly put up. It has a superb steeple, surround-
ed by a handsome and spacious gallery, where several
people can walk abreast. In front of the cathedral is

a spacious square, paved wilh large square stones, sur-
rounded with thick pillars about six feet high, con-
nected by a strong iron chain, with openings for foot
passengers. The church of the Dominicans, is con-
sidered little inferior to the cathedral in its sculptures.
The ancient church of the Jesuits, and that of St.

Marc, merit notice; and also the handsome convents
of St. Dominic, St. Bernard, and St. Augustine. The
King's College, and the Collegios Majores de St. Bar-
tolome, are also much admired; the last of these being
very large. All the colleges and convents have libra-

ries, which contain some valuable MSS.
The university of Salamanca has long been cele-

brated. It was founded in 1239, out of the ruins of
that at Palencia, and it is said to have contained at one
time, 15,000 scholars, of whom 7000 were foreigners.
There are 61 professors, and in 1785 there were 1909
students; but within the last five years they are said not
to have exceeded 300 or 400. The buildings annexed
to the university consist of twenty-five colleges, each of
which has accommodation for thirty students. Besides,
there are four of what are called grand colleges, for

young men of family. There is here an Irish college,

built in 1614. The academical dress is a black cassock,
like that of the priests, and the heads of the students
are shaven, and covered with a cap. The library,

which is spacious, contains some modern books; but
the greater number are works on scholastic theology.
The city abounds in beggars, as the hospicio, or ge-

neral work-house, can only support 450 paupers.
Here there are various useful machines and imple-
ments, particularly one for weaving tape, which is so
expeditious that a little child can weave fifty yards a
day, and a woman more than 120. Here is a Roman
road leading southward to Merida. Population about
14,000. West Long. 5° 10', North Lat. 41° 21'. Set
Labordc's View of Spain; and Townshend's Travels
in Spain.

SALAMANCA, Battle of. See France,
SALAMANDER. See Herpetology.
SALAMIS. See Greece.
SALDANHA Bay. See Cape of Good Hope.

SALEM, a sea-port town of the United States, and
capital of Essex county in Massachusetts. It is sup-

posed to be the first town in point of magnitude in the

Commonwealth, and nearly the oldest, it having been
settled in 1628. The most populous part of the town
is situated on a peninsula formed by two small inlets

of the sea, called the North and South Rivers. Over
each of these rivers is a bridge leading to the other

parts of the town, one of which is called North, the

other, South Salem; there is also another bridge over

the North River, called Essex bridge, upwards of

1500 feet in length, erected in 1789, this connects Sa-

lem with Beverley. The South River forms the har-

bour, which has good anchorage; the wharves are nu-

merous, and several of them of great length, the

longest is over 2100 feet—vessels drawing over thir-

teen feet are obliged to unload at a distance from the

wharves.
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Though the situation of Salem is low, it is salubri-

ous. There are many houses well built, spacious and

elegant, with extensive gardens, and many with court-

yards in front; most of them are built of wood, but

those recently erected are generally of brick. The
streets are irregular. It contains a handsome court-

house, a prison, built of dress'd stone, at an expense

of 60,000 dollars, a market-house, and town hall, an

alms-house, managed on an improved plan, five banks,

a custom-house, seven insurance companies, an asylum

for orphans, a museum, a savings bank, an athenseum,

•with a library of above 5000 volumes, a reading room
well supplied with newspapers, thirteen places of pub-

lic worship, viz. four for Unitarians, three for Con-

gregationalists or Presbyterians, two for Baptists, one

for Friends, one for Episcopalians, one for Roman Ca-

tholics, one for Methodists, and one for Univepsalists.

The public schools are numerous and well conduct-

ed; at one of them, called the high school, scholars

are prepared for collegiate studies; at this, about 160

students attend. At the public schools, (the glory of

Massachusetts,) have been educated many of the citi-

zens who now adorn their country.

Salem has a handsome common of ten acres, sur-

rounded with a public walk, and planted with rows of

trees.

Fort Pickering and fort Lee stand on a peninsula

below the town; and there are two lighthouses on Ba-

ker's Island at the entrance of the harbour. Popula-

tion in 1820, 12,731.

The inhabitants are principally employed in trade

and commerce.
The vessels engaged in the East India trade are nu-

merous.
There is here an East India marine society, esta-

blished in 1801, and consisting of persons who have

sailed round the Cape of Good Hope, or Cape Horn,

as masters or supercargoes of vessels. The museum,
which contains many objects of interest, particularly

in conchology, belongs to this society, and visiters are

admitted gratuitously only, and that by introduction

from one of the members of the society.

The mean temperature of Salem, according to thir-

ty-three years observations by Dr. Holyoke, is 48°. 678

of Fahrenheit, 1 1°. 76 lower than that of Paris, which

is nearly in the same parallel in the old world. West
Long. 70° 43' 37", North Lat. 52° 33' 20". See War-
den's Account of the United States; and the 3Ic-

moirs of the American Academy, Vol. iv. p. 386.

SALERNO, a city of Naples, and the capital of the

province of Principato Citra. It is situated in a plain

of limited extent, surrounded with finely cultivated

hills. The town, however, is far from agreeable, the

streets being narrow and irregular, and the houses

lofty, which give it a gloomy aspect. The streets

are paved with lava. The cathedral, which is the

principal building, is by no means handsome. In

front of it there are 28 ancient granite columns,

with Corinthian capitals. Beside a numbeu of other

churches and convents, Salerno has a university, the

medical school of which has some celebrity. It is

also the see of an archbishop. The harbour, which

is good, is protected by a mole, and defended by a

castle of some strength. Population about 10,000.

East Long. 14° 35', North Lat. 40° 40'. An account

of the university and medical school of Salerno, -will

be found in Friend's History of Physic, part ii.

SALEYER, or Salayar, an island in the eastern
seas, at the south extremity of Celebes. It is forty

miles long, and nearly eight broad. It is mountain-
ous and woody, and produces millet and cotton, the
best of which is made into coarse cloth. The houses
are good, and the inhabitants are carried on bamboo
chairs over the hills; but they have horses which they

use in the plains. Population about 60,000. East
Long. 120° 55', South Lat. 5° 45'.

SALIC Law. See France.
SALFORD. See Manchester.
SALINS, a town of France in the department of

the Jura. It is situated on the small river Furieuse,

and is tolerably well built, and defended by two forts,

A considerable trade is here carried on in wine and
brandy. The principal export of the place is salt. In

the vicinity is found black marble, alabaster, and quar-

ries of jasper; but it is principally celebrated for its

salt springs, of which we have already given a full

account in our article France.
SALISBURY, a city of England, in Wiltshire. It

is' situated in a broad valley near the junction of three

rivers, the Avon, the Nadder, and the Willey, the

waters of which are conducted through every street

by means of small brick canals, and thus not only pro-

mote health and cleanliness, but facilitate many of the

processes of useful industry. The form of the town

is that of an oblong square, about three-fourths of a

Tiiile each way, if Fisherton is included, and consists

of five principal streets, running parallel to each other

from east to west, and intersected at right angles by

other five sU-eets, so that the spaces between the

streets constitute a square, which is occupied by a

series of houses, with their backs looking into an area

occupied liy gardens, offices, &c. Most of the houses

are built of brick, though some are of wood, and very

irregular. The other part of the town, called the

Close, which is nearly half a mile square, contains

the cathedral, the episcopal palace, and the college of

matrons, the deanery, the prebend's houses, and seve-

ral handsome private houses held principally under

the dean and chapter.

The cathedral, wasfounded in 1219by Bishop Poore.

It is built in the form of a lanthorn, and consists of a

nave, with two side aisles; a bold and lofty porch; a

large transept, with an eastern aisle; a chapel at the

east end, with an interinediate vestibule, or double

aisle, terminating the "choir; and a lofty tower and

spire, which rise from the intersection of the. great

transept. The cloister, chapter-house, consistory

court, and vestry, are added to the south side of the

church. The spire, which is light and tapering,

rises to the height of 404 feet above the level of the

ground. It has declined 22ith inches from the per-

pendicular.

The interior of the building contains many interest-

ing objects, among which are several beautiful win-

dows of stained glass, and various spencUd and hand-

some monuments.
This cathedral has lately undergone a thorough

repair, and forms one of the most -interesting public

buildings in Great Britain. It is said to have as many
doors as there are months, as many windows as there

are days, and as many pillars as there are hours in

the year.
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The episcopal palace, which is near the south-east

corner of the cathedral, is a large and irregular build-

ing, altered and enlarged at different periods. The
college of Malvius is appropriated for the reception

of ten widows of clergymen of the established church.

It was founded by Bishop Ward, who endowed it with

£, 200 per annum.
Beside the cathedral there are three parish churches,

St. Martin's, consisting of a nave, two aisles, a chan-

cel and a tower; St. Thomas's, which is a large struc-

ture, with a spacious nave, two side aisles, three

chancels, a vestry room and a tower at its south-west

angles, and possessing several large and curious monu-
ments; and St. Edmund's, founded in 1258.

The town-hall or council-house stands at the south-

east corner of the market place, and contains the

courts of justice for the assizes and quarter sessions,

&c. It is built of brick, with the angles. Sec. of stone,

and has a recess with a portico supported by four

Doric columns. This elegant building was a present

from the Earl of Radnor to the corporation.

The other public buildings of Salisbury arc the in-

firmary, a large brick building, more commodious than
elegant; the county jail which is under good regula-

tions; the poultry cross, which is a Gothic structure,

of a hexagonal form; a theatre and assembly, and
concert room; the grammar school ; Godolphins'
school, endowed for eight young ladies; the bishop's

school, for educating and clothing twenty boys and
girls. The river is crossed by three bridges. Fisher-
ton and Crane bridges are of stone, and consist each
of six arches, connecting the city with the suburbs of
Fisherton. Harnham bridge, wliich consists of ten
arches uniting Salisbury with the suburb of East
Harnham, is divided into two ports by a small island.

The principal manufactures of Salisbury are cutlery

and steel goods (particularly scissars, knives and
razors,) fine flannels, woollen serges, kerseymeres,
figured woollens for waistcoats, &:c. The trade of
the city has been greatly increased since the forma-
tion of the Salisbury canal, which communicates with
the port of Southampton. The town is governed by
a mayor, high steward, recorder, deputy recorder,
twenty-four aldermen, thirty common councillors, and
a town clerk. The corporation of fifty-six persons elect

the two members of parliament. Population in 1821,

8763, and number of houses 1680. West long. 1° 47'.

north lat. 51° 4'. See Ledwich's Anliquales Saris-
hurimses, 1777; Britton's i/<.s('o»-i/, S,-r. ofthe Cathedral
Churchof Salisbitry, 1815; Dodsworth's Historical ..Ac-

count of the Episcopal see of Salisbury, 1825; and the
Beauties of England and If ales, vol. xv.

SALLUST, Caius Crispus Sallustius, a celebrat-

ed Roman Historian, was born at Amiternum about
the year 85, B. C. He was educated at Rome, but
in his youth he was notorious for his profligacy and
licentiousness, and he had squandered away his patri-

mony when he had scarcely obtained possession of it.

We are informed by Marcus Varro, in a fragment
preserved by Aulus Gellius, that Sallust was caught
in adultery with the wife of Milo, who was the daugh-
ter of Sylla. Milo who himself made the discovery,
is said to have scourged him severely, and to have
detained him till he purchased his liberty by a pccu-
niafy payment. In the year 60, B. C. he was made
questor, and in 52, B. C. tribune of the people. As
questor, he was admitted into the senate; bat in the

Vol. XVI. Part II.

year 50, B. C. he was expelled by the censors on ac-

count of the immorality of his conduct. In the year
49 he was restored to the dignity of senator by Julius
Cssar, who also appointed him questor; and in 47,
B. C. he was made prxtor, and sent to Numidia.
There he plundered the province by the most exorbi-
tant exactions, and retired to Rome with enormous
wealth, with which he purchased the house and gar-
dens on the Quirinal hill, which still bear his name.
We are informed by Eusebius that he married Teren-
tia, the divcH-ced wife of Cicero, and that he died at
the age of fifty, or year 35, B. C. Besides his history of
the conspiracy of Cataline and of the Jugurthinc wars,
Sallust composed a history of the Roman republic
from the death of Sylla to Cataline's conspiracy, of
which only a few fragments remain, and also some
orations.

The best editions of his works are those of Grono-
vius, Ludg. Bat. 1690, of Wasse, Cantab. 1710, and
of Havercamp, Amst. 1762. The works of Sallust
were translated by Queen Elizabeth according to

Camden, and another translation has appeared in

folio, by the late Infant of Spain. One of the best
translations of Sallust is by our countryman Henry
Stewart, Esq. of Allanton, in one vol. 4to.

SALMON Fisheries. See Fisheries; and Ich-
thyology.
SALONICHI, Salon-iki, anciently Thessalonica,

is a large and handsome seaport town of European
Turkey in Macedon, situated at the north end of a
gulf of the same name. The town is built on the de-
clivity of a steep hill, and is encompassed with a lofty

stone wall, which ascends the hill with a triangular
outline, seven miles round, and terminates in a seven-
towered fortress. When approached from the sea, the
domes and minarets of the mosques have a fine ap-
pearance, embosomed among cypress trees. In the
interior the town is irregular, but more clean and
comfortable than other Turkish towns.
The principal public building is the church of St.

Sophia, which has a mosque that resembles, though
on a diminished scale, that of St. Demetrius, consist-
ing of one church erected over another, containing
1000 pillars of jasper, &c.
The trade of the place, which is second only to that

of Constantinople, consists in cotton, tobacco, corn,
and wool, and is in the hands of Greeks, Jews, Eng-
lish, French, Italians, and Dutch merchants.
One of the most interesting objects of antiquity here

are the remains of the ancient Hippodrome, which
consist of a fine Corinthian colonnade of five pillars

sustaining an entablature. The marble alto-relievos,

in which the figures are as large as Life, are reckoned
among the finest specimens of sculpture, and are ac-
curately represented in Stewart's atlas. The other
objects of antiquity are the rotunda, on the model of
the Pantheon at Rome, and two triumphal arches of
Augirstus and Constantius, one of which (called hr
some the arch of Antoninus) is almost entire. There
are various blocks of mai'ble in different parts of the
town, which are used as cisterns. Several ancient
fragments with inscriptions have been found without
the city. Population 70,000. East long. 22° 56'.

north lat. 40° 40'.

SALSETTE. See Civil Architecture, Judka,
Elephanta.
SALT, a name which, though generally applied to
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all crystallized substances that are easily soluble in

water, and even to those which are not soluble, is em-
ployed in common life to designate the muriate of soda

in whatever way it is obtained. As the various che-

mical and mineral salts have been already fully de-

scribed in our articles Chemistry and Mineralogy,
we propose at present to give an account of the ma-
nufacture of muriate of soda, for the purposes of do-

mestic economy, and of the various brine springs and
mines, &c. of rock salt, from which it is often ob-

tained.

Salt is obtained from three different sources.

1. From sea water, by evaporation, either by means
of the heat of the sun, or by boiling.

2. From natural brine springs, salt lakes and rivers,

by evaporation or boiling.

3. From native rock salt or muriate of soda.

1 . Manufacture of Salt from Sea Water.

1. By the heat of the sun.—In warm countries where
the rays of the sun possess sufficient heat to produce

a rapid evaporation, salt of the very best kind is ma-
nufactured without the aid of any artificial heat. This
manufacture is carried on to a great extent in France,

Spain, and Portugal.

In the south of France, the land chosen as the place

of manufacture is generally clayey, and not liable

to be inundated. It is then surrounded by a bank
or wall having inlets next the sea, which may be

opened or shut by proper sluices. The land thus en-

closed is divided into compartments of from 50 to

100 acres. When the water has evaporated to such a

degree that the deposition of the salt has commenced,
the brine is pumped out of the compartments on a

platform divided into compartments conducted by a

common gutter, and elevated so as to have a free ex-

posure to the air. As the evaporation advances more
brine is pumped up till a crust of salt about three

inches thick has been deposited. When the crust has

become hard, it is broken into pieces and laid up in

heaps in a place protected from rain. A fluid called

the bittern, from its containing a number of the earthy

bitter salts, drains from these heaps for a long time,

and it requires three years exposure to drain them
till the salt is esteemed perfectly good. If this drain-

ing has not been completely effected, the salt will

deliquesce and have a disagreeable bitter taste. The
bittern is in some places collected for the purpose of

procuring from it sulphate of magnesia, and other

substances containing magnesia. The salt procured

by this process has been called Bay Salt, and has al-

ways been in great request for preserving animal

food. For farther information on the subject, see our

articles France, and India.

2. By artificial heat.—The preparation of salt by

heat is adopted only in countries where fuel can be

had at a very moderate price, or where the sun's heat

is loo weak to effect the evaporation with sufficient ra-

pidity.

In salt works of this kind, a long and low building

called a saltern, is erected near the shore. It is divid-

ed into two parts, one called the fore-house for receiv-

ing the fuel and covering the workmen; the other the

pan or boiling house, for receiving the furnace and

boiler. There are two openings from the back of the

furnaces into the fore-house, and from them is raised

a wall to prevent the ashes from flying into the salt

pans, and in that wall is a door forming a communica-
tion between the two houses. The pans, which are
of an oblong form, are commonly is feet long, 12 feet
broad, and 15 inches deep. They consist generally of
plates of wrought iron united with nails, with a strong
cement in the joints. The bottom of the pan is sus-
tained by strong iron bars placed across it. The sides
of the pan arc sometimes made with lead, as iron is

apt to oxidate. Round the sides of the pan is a walk
five or six feet broad, from which the workmen draw
out the salt. The roofs of the salterns are fastened
with pegs of wood, as iron nails would moulder away
in a few months.
Near to the saltern is a cistern either of wood, brick,

or clay, and covered with a shed. This cistern is

placed at such a height that the water can run out of
it into the pans. Into that cistern the sea water is

raised by pumping machinery from a well into which
the water is conveyed by a pipe from a pool or lump
formed in the sand.

When the sea water in the cistern has settled and
deposited its mud and sand, it flows into the salt pan,
beneath which, as soon as it is full, a strong fire is

lighted in the furnace. When the water is lukewarm,
it is in some places clarified by mixing the white of
three or four eggs, with two or three gallons of sea

water, and pouring the mixture into the salt pan. The
blood of sheep or oxen being sometimes used for the

same purpose.

As the water approaches to the boiling heat, the

frothy scum or scratch which appears on its surface is

collected into four small pans called scratch pans, one
of which is at each corner of the boiler. The water
now becomes perfectly clear, and after four hours boil-

ing, crystals are seen forming on its surface. The pan
is now filled to the top with fresh sea water from the

cistern; the eggs or bullock's blood being used as be-

fore, and the black scum removed into the scratch pans
which have been previously emptied of their white
powder, a sort of calcareous earth which they contain-

ed. This second filling of the pan is boiled down like

the first, and the pan is filled a third and a fourth time,

and boiled in the same manner till the crystals begin

to shoot. At this period of the fourth boiling, the fire

is allowed to become low, so that the brine only re-

mains, in which state it is kept for ten or twelve

hours, while the salt is granulating or falling in grains

or small crystals to the bottom of the pan. When the

water is nearly drawn off by evaporation, the salt,

which is nearly in a dry state at the bottom of the pani
is raked together into one or two heaps till the brine

drains from it, when it is conveyed in barrows to the

store-house. In some salt works the pans are filled up
seven times in place oi four, with fresh sea water, in

which case the salt is drawn out only once every two
days in place of every day, as in the common method.
From a pan of 1300 gallons from 15 to 20 bushels of

salt of 56lbs. each, are obtained every day. In the

store-house the salt is laid into drubs or wooden
troughs, with shelving bottoms, and a sliding board
at the lower end, so as to allow the brine to run off. In

three or four days the salt is generally quite dry.

2. Manufacture of Saltfrom Brine Springs,

The method of manufacturing salt from brine springs

I
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differs very little from that of manufacturing it from

sea water. In our article on Cheshire, we have given

a brief account of the method and of the brine springs

in that county; and in our article France, we have

described the methods used at Salins.

The following account of the American brine springs

which we have' abridged from Dr. Rensselaer's Essay

on Salt, recently published, will be interesting to the

reader.
" Illinois abounds with salt. The most important

work is near Shawneetown, where there are now seven

furnaces in operation to extract salt from the water of

three wells, which used to flow on the surface at the

rate of sixteen gallons per minute. These works,

which have produced 200,000 bushels in a year, at

present yield 150,000 bushels, worth about 70 cents on

the spot. Two hundred and fifty gallons of brine yield

SOlbs. of salt. Near one of the wells is a basin-shaped

cavity of about 400 feet in circumference, the soil in

and about which is intimately blended with fragments

of earthenware. In the centre of it a well has been

sunk, which affords a more concentrated brine, 1 10

gallons yielding SOlbs. of salt. In digging this well,

the first fourteen feet were a slight earth mixed with

ashes and fragments of earthenware; the remaining
fourteen were through a bed of clay, deeply coloured

with oxide of iron, and containing fragments of pot-

tery. The clay has something of the appearance of

having been subjected to the action of fire. In a drain,

which seems to have answered the purpose of carrying

away superabundant water, is a layer of charcoal, six

inches deep, and four feet below the surface. The
stones in the vicinity seemed as if they had been
burnt.

I should mention that charcoal is found above all

the salt mines and brine springs of the Carpathian for-

mation.
Four miles west of this point is another well, 60 feet

deep; in digging, the workmen struck,

1. A bed of tenacious blue claj', 20 feet thick, at the

bottom of which is a small spring of salt water.

2. A bed of similar clay 25 feet thick, and,

3. A quicksand bed of 10 feet, at the bottom of
which is a large vein of salt water.

Bones of the mammoth and other animals were found
in both the clay and sand.

The original reservation at these salines comprised
93,160 acres of woodland, and was transferred by the
United States to the state of Illinois, which now de-
rives from its different salines an annual revenue of
about 10,000 dollars.

In Missouri, Boon's Lick, long known, furnishes the
wants of the neighbouj-ing settlements. Several fur-

naces are erected for the evaporation of a weak brine;
450 gallons of which yield a bushel of salt. Eighty
bushels are made daily and require three cords of
wood. Compact limestone is the prevailing rock; but
coal beds and strata of sandstone abound in the vici-

nity.

Lockhart's salt works, on the Saline River, yield
500 bushels of salt per week. The diggings, so often
mentioned as existing here, seem to have been produc-
ed by wild cattle, resorting hither in large herds, and
licking the ground for the sake of the salt contained in
it. Four miles further north, on the Saline Fork of
Le Mine River, is another establishment, where 180
gallons of brine produce a bushel of salt. One hun-

dred bushels are manufactured per week, and eight

men are employed in the works.
There are several small works for the manufacture

of salt in other parts of this state.

In Arkansas, independent of the saline incrustations,

there are many valuable salt springs. On the Grand,
or Neosho river, 50 miles above its junction with the
Arkansas, in an alluvial basin, are valuable salt water
springs, quite pellucid, issuing copiously from the sur-

face in various directions. One of the springs emits
fetid bubbles of sulphuretted hydrogen gas. The only
well dug for salt water is about five feet deep; eighty
gallons of brine produce a bushel of salt, and 120
bushels are manufactured weekly. The water is said

to be so strong, that after the second boiling it is not
necessary to remove the lye. The salt is pure white
on the first boiling, and is said to contain none but
volatile impurities. The well is in dark-coloured lime-

stone, containing shells. No marine plants appear in

the vicinity.

On the Illinois, a few miles above its junction with
the Arkansas, are Bean's salt springs. They are simi-

lar to, and scarcely less productive than those on
Grand River. In digging his wells, the workmen
struck, about two feet from the surface, a stratum of
charcoal, which affords conjectures, at least, that this

locality has been known and worked by the aborigines.

On theWachitta arc springs yielding a large propor-
tion of the muriate of soda ; but I am not prepared to

say exactly how many bushels are manufactured yearly;

the quantity has been estimated at 50,000 bushels.

Most of the streams north of the Arkansas are said

to possess salt, which might be wrought with profit;

on the north side of the Arkansas the salines are con-

nected with the coal formation; on the south they oc-

cur in red clay.

In Ohio are many salt wells; that of Zanesville, on
the Muskingum, is 213 feet deep, and furnishes 80
bushels of salt daily; 95 gallons of brine give a bushel,

worth on the spot 1 dol. 50 cents. In Jackson, on the

Scioto, and on the Hockhocking, are several salt

springs; in one a shaft has been sunk 300 feet; but the
brine has proved weak, requiring 213 gallons to the

bushel. There are many other springs in this state,

some of which are very valuable.

In Kentucky the salines of the Little Sandy River
are the most productive, yielding annually about
10,000 bushels. The waters, like those of Kenhawa,
Sec. hold in solution, besides the muriate of soda, the
sulphate of soda, sulphate of lime, and a small portion

of the sulphate of magnesia. Limestone and sandstone
are the only rocks found in the vicinity. The brine at

May's lick issues from alluvial argillaceous soil. There
are other salines, yielding about 10,000 bushels.

In Virginia are several valuable salines; the most
important are in Wythe county, and on the Grand
Kenhawa River. The latter has a very strong brine,

95 gallons yielding a bushel of salt. The whole pro-

duce of this work is 30,000 bushels yearly. The rocks
in the vicinity are secondary, and connected with lime,

variegated sandstone, and bituminous shale. All the

salt of this state is connected with gypsum.
In Pennsylvania the. y/orks on the Conemaugh Creek

produce upwards of 100 bushels a day, which sells at

nearly two dollars per bushel. After various attempts
for 28 years, and sinking a shaft to the depth of 373
feet, the greater part of the way through solid rock, a
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good supply of brine has been procured in Susquehan-

na county, where excellent salt has been manufactur-

ed from it. Preparations are making to carry on the

manufacture in an extensive manner.

New-York possesses inexhaustible sources of wealth

in her brine springs, extending through the counties

of Onondago, Cayuga, Seneca, Ontario, Niagara, Ge-
nesee, Tomkins, Wayne, and some small unwrought
ones in Oneida. The most important now worked are

those of Onondago, of Montezuma, (Cayuga county)

and Galen, (Wayne county.)

The Onondago, or Salt Lake, as it is frequently

termed in its vicinity, is six miles long and two miles

broad; it is supplied by the Onondago and Otisco

Creeks, and emptied by the Otsego River into Lake
Ontario. The lake, with its vale, is surrounded by

hills of limestone containing organic remains. Abun-
dance of gypsum has also been found associated with

the salt, in the same manner as has been observed in

Europe.
The most easterly point at which salt springs have

been observed in New York is about twenty-five miles

west of Utica; forty miles further west are the salt

springs of Onondago. The most west westerly point

at which they have been as yet discovered is at Saint

Katherines, in Canada.
The country or valley of. the Onondago is several

feet below the level of the adjacent plains, and consists

of an indurated red and green clay, with their inter-

mediate varieties. The springs rise to the surface on

the borders of the lake, and even far up the creek sup-

plying it with water. On the borders of this creek,

lbs.
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gallons per twenty-four hours. The brine is conveyed

by wooden pipes to the distance of two miles, supply-

ing the villages of Geddesburgh and Syracuse. The

supply of water,'und, of course, the works, may be in-

creased indefinitely. The forcing pump belongs to indi-

viduals, who receive two mills per bushel on all salt

manufactured at the works.

There are three kinds of salt manufactured at these

villages: the common fine, the rectified fine, and the

coarse salt. The common fine is made in the greatest

quantity. The process employed seems to be very

slovenly, and until lately many complaints were made

of its quality. Legislative interference has abolished

the cause of these murmurings, and introduced a bet-

ter syslem of manufacture. The method now employ-

ed does not dilTer materially from that used in other

countries. From twelve to sixteen kettles, holding

from ninety to one hundred gallons each, are firmly set

in brick work over a furnace. The form and size

might be materially improved: they are certainly much
deeper than necessary. The foreign substances, (or

bittern, as it is technically called,) is first extracted,

and then the salt. The only mode they appear to pos-

sess of determining when the bittern is extricated from

the brine, seems to be by observing how much of the

water is evaporated. They then dip it out, and by ob-

serving a certain point to which the brine is boiled

away, commence taking out the salt, which is thrown

into a basket, sufi'ered to drain for a few minutes, and

is then fit for use. It may be readily imagined, from
this rude process, that the salt cannot be very pure. It

contains much muriate of lime, which adds to its

•whiteness, while it destroys its purity. It is thereby

rendered in a great measure unfit for its most import-

ant use, i. e. preserving provisions. It is estimated

that each kettle will produce five bushels every twenty-

four hours, requiring two cords of wood for the fur-

nace during that time.

The refined, or rectified salt is iTiade in small quan-

tities here: it is intended for the table, and comes to

this market in small boxes and baskets of from | to

3lbs. each. It is equal to the finest imported.

The manufacture of coarse salt has lately been com-
menced at Syracuse, in the vicinity of the other works.

It is produced by solar evaporation alone. The brine

is poured into large shallow vats, furnished with co-

vers to protect them from the rain. The marsh mud
and bittern being precipitated, the brine receives the

technical name of pickle, which is drawn off into vats,

and the deposit formed. The precise point at which
the brine is converted into pickle, is determined by the

appearance of cubical crystals of salt floating on the

surface. Very little has as yet been manufactured ;

but the proprietors are now erecting works, where it

is intended to produce annually 100,000 bushels; and
from the known enterprise of the gentlemen most large-

ly concerned, there is no probability of a miscalcu-
lation.

It is the general belief at Salina, that great masses
of salt exist, and may be discovered near to the sur-

face, and the legislature have granted certain powers
to persons searching for the mineral, securing to thenn

certain valuable privileges on the successful termina-
tion of their searcli. With the aid of such strong sti-

mulus, added to the usual hope of gain, we may hope
that fossil salt will be discovered, as it doubtless does
exist in the vicinity, although perhaps at a considera-

ble depth. Unless it should prove very pure, however,

it would be necessary to redissolve it to obtain the salt

of commerce. In which case it is at least problemati-

cal if it would add much to the value of the manufac-
ture.

From the s|irings in the town of Salina, (including

the villages of Salina, Syracuse, Liverpool, and (ied-

desburgh,) it is calculated that at least three millions

of bushels could be made annually, should the demand
justify it, yielding the state a yearly revenue of 375,000

dollars.

Montezuma, in the county of Cayuga, embraces salt

springs of great value. The works are owned by a

company engaged in the manufacture of refined or

rectified salt. The following Table shows the quan-

tity of. salt made, the revenue to the state, and the

expense:

Com. to Supdnt.

Inspected, from Bushels. Revenue, at Ti pr. cent.

Aug. 1 to Oct. 31. 1822. 3332
Oct. 31, 1822, to Jan. 31, 1823, 5031

J

Jan. 31, to April 30, 1823, 3207J
April 30 to July 31, 1823, 2725

Dol.Cts. Uol. Cts.

416 50 31 23
628 93 47 16
400 93 30 06
340 75 25 55

14,297 1787 11 134 00

The salt water used at Montezuma, was obtained by

the Indians by digging small holes in the ground afoot

or two in depth, in the marsh at the foot of the ridge

upon which the village now stands. The water came
through small strata of quicksand. Afterwards wells

were sunk by the whites to various depths, from four-

teen to fifty feet, from which water of the same quality

with that which was first discovered was taken in suffi-

cient quantities to make considerable salt. The wa-

ter, however, was weak, yielding about eight ounce*

to the gallon.

About 1807, GeneralJohn Swartwout began to ma-
nufacture salt from salt water, discovered in a branch

of the Seneca River, since called Salt Creek, at the

depth of about eight or twelve feet from the surface.

This water was of a quality like that first used; the

fresh water was partially excluded by means of a curb.

In the year 1810, under the direction of the Cayuga
Manufacturing Company, a well was sunk on the west

side of the ridge of ground upon which the village

now stands, to the depth of something more than one

hundred feet. In sinking this well three separate

springs of water were discovered: the first, like that

which had been previously used, about ten feet from

the surface. Then succeeded a stratum of fine blue

clay, five or six feet in depth; then a stratum of hard

pan, with occasionally some gravel, about thirty-five

feet in depth; then a thin stratum of quicksand, con-

taining a little weak brine, having about ten ounces to

the gallon; then succeeded thin irregular strata of sand

and clay, with some water, until they reached to the

distance of a hundred feet, where they found the great

fountain of water, which came in through a body of

quicksand. This water when pure and unmixed with

the upper veins, produced about twenty ounces to the

gallon. Another well was sunk on the east side of the

ridge, and the great fountain was found at the depth

of eighty feet. The geological appearances were like

those^in the first well. Another well is partly comple-

ted in this place: it is now sunk to about the depth of

fifty feet, and the geological appearances are much the

same as in the other wells, except that the upper vein
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of water is more abundant than in the other wells,

and the sand deeper.

The foreign matter is essentially the same as at

Salina.

The strength of the water now used from our
wells, compared with that of Salina, is about as nine

to twelve.

The amount manufactured at these works last year
was between 16 and 20,000 bushels, 1000 of which
was made by solar evaporation. No kettles are used,

but large pans of wrought iron, which were made in

Liverpool, England. Only six of these were in ope-

ration last year; more have heretofore been in opera-

tion. Twelve or fourteen will be in operation next
year.

No rock salt has ever been found here.

The hills and ridges run almost due north and south,

and the soil is generally gravelly, the pebbles being

round and smooth.
In 1810, the county of Cayuga furnished nearly

60,000 bushels of salt. How much is made at present

I have not been able to ascertain.

In the county of Wayne, the town of Galen manu-
factured about 150 bushels daily in 1810, making an

average of about 50,000 yearly. There are several

other valuable salt springs in this county.

Genesee county contains several valuable salines:

but they are not extensively wrought, yielding only a

few thousand bushels a year.

Seneca county enjoys fine salt springs in Wolcott
and the neighbouring towns; but they are not produc-
tive at present.

The salt springs in the counties of Ontario, Niagara,
Tompkins, and Oneida, have not been used thus far in

the production of salt. They are individually of great

worth to the proprietors and to the state, and will soon

be made productive.

The strength of our salt springs is, upon an ave-

rage, greater than those in Europe, though it is a mat-
ter of no practical moment at the present day. It

should be remembered, however, that many European
brine springs have been estimated too highly. It has
been repeatedly said, for instance, that the brine

springs of Barton and Northwich, in England, yield

six ounces of salt to the pound of brine, or more than

one-fourth part pure salt. Now, experiment proves,

according to the minute investigations of the Bishop
of Landaff, that this cannot be true; for allowing that

sixteen ounces of water can hold six ounces of salt in

solution, and no more, it follows that no brine spring

can yield six ounces of salt from a pint of brine, be-

cause sixteen ounces of water with six ounces of salt

would be a saturated brine of twenty-two ounces:

therefore, if twenty-two ounces of brine yield six oun-

ces of salt, sixteen ounces of brine can yield only four

and four-elevenths ounces of salt. So that the strong-

est brine can yield very little more than one-fourth part

its weight of salt. Cheshire salt brine gives twenty-
two per cent.; in one remarkable case it gave twenty-
five per cent.; and once twenty-six per cent, of salt.

In Switzerland, from thirteen to fourteen p"er cent.

is the usual strength of the salt brine springs. In
France eleven per cent, is the average.

Most, or perhaps all our brine springs are original

or primary sources. Sources are of two kinds:

I. Those which rise immediately over the bed im-
pregnating the water, or from a stratum immediately

connected with it, though perhaps at some distance
from the fossil.

2. Those which rise from a collection of salt water
made in a stratum not immediately connected with the

impregnating mineral.

It is not essential that a spring should rise immedi-
ately over a mineral charging its waters; because, after

being impregnated, it may flow over an impervious
stratum, as grauwacke, for example, and rise at a very
considerable distance pure and valuable brine; it is

still a primary source. But a body of water flowing

over salt, or any other mineral, and oozing through
different strata, until it reaches one that it cannot
percolate, and then it, follows it till, from some cause,

(in what manner it matters not,) it rises to day, is a

secondary source; because it neither rises over the mi-
neral, or any stratum immediately connected with it.

In mountainous countries, particularly, this is a sub-

ject of much importance, as the hopes of success are

founded upon permanent sources, v/hich the secondary
never are, being liable to be diverted from their pre-

sent channels by slight obstacles, and to rise in other

places. Some of the salines in Switzerland are worked
on this principle of sources, and it often happens that

a vein of water is intercepted, and leaves the brine

spring dry.

At Halle, in Germany, and at many other places,

mines are worked by cutting parallel galleries in the

parent rock, and forming dykes, to turn water into

them, where it remains until saturated. It is then

drawn off and evaporated. In most cases judgment
and experience are necessary in drawing water from
salt pits, whether natural or artificial, where it reposes

immediately on the salt. As the stratum of saturated

water next the salt has an increased specific gravity,

and will remain at the bottom, preventing the great

volume of water from coming in contact with the mi-

ncxal to be saturated in its turn, it is necessary to keep
the water in motion. Experience has proved the great

utility of this expedient, which will saturate the water

in a much more expeditiotis and effectual manner than

by allowing it to remain at rest."

3. llock Salt Mines.

Native rock salt, or fossil salt, is found in most
countries of Europe, and also in every quarter of the

globe.

The ancients seem to have beeen acquainted with

rock salt. It is probable that the columns of fossil

glass, in which Herodotus informs us the Abyssinians

enclosed their mummies, were masses of rock salt

which existed in the country. Herodotus likewise

informs us, that the Lybians built their houses with it;

and Pliny states that the Arabians did the same, ce-

menting the whole by sprinkling water upon it.

In England, beds of from twenty to thirty yards

thick are found in Cheshire, and which we have gene-

rally described under that article.

In France, native rock salt has been recently (in

1819) discovered at Vic, in the departmentof Meurthe,

and also in the department of the Vosges, associated

with gypsum, clay, and sandstone. At Vic there were

six distinct strata of very fine rock salt from three to

fourteen inches, and at a depth of from 65 to 104

metres. Such, however, is the condition of France,



SALT. 559

that no use has yet been made of this mineral trea-

sure.*
Spain possesses the celebrated rock salt mountam at

Cordova, in Catalonia, and it is said it has also been

lately discovered in the Pyrenees. At Cordova, about

eight-tenths of the mountain, which is 300 feet high,

consists of rock salt. The surface of the mountain is

destitute of vegetation, and the mountain itself is com-

posed of vertical and generally parallel beds of thick

salt, clay and gypsum alternating with each other. The
salt is sometimes transparent, but most frequently it

occurs in translucent masses, consisting of small grey-

ish white, or reddish granular concretions. The coun-

try around this mountain consists of micaceous sand-

stone, argillaceous slate, and compact limestone.

This formation seems to be an independent one, in

a valley a league in circumference, the surface of which

is covered with vegetable soil. At one end of it is a

promontory of red salt 660 feet high, without crevices,

chasms, or strata. It is said to be about a league in

circumference, and equal in height to the surrounding

mountains.
At La Mancha, in Spain, there is a similar mass of

salt 210 feet in diameter, which is mixed with and co-

vered by sulphate of lime, including crystals of red

quartz.

Near the river Ebro, there is a chain of hills stretch-

ing from east to west, and consisting of salt, sulphate

of lime, and limestone.

In Germany there are many masses of rock salt,

namely, in Upper Austria, Styria, Bavaria,t Wurtem-
berg, Salzburg, and the Tyrol. The salt mines of the

Tyrol are situated in a mountain, and they are wrought
by excavating galleries, and introducing fresh water,

which is allowed to remain till it is saturated.

In Hungary and Poland, there seems to be an im-
mense deposite of rock salt on both sides of the Carpa-
thian mountains. An account of the Hungarian masses
•will be found under our article Hungary, and of those

of Wielitska, near Cracow, in Poland, under our ar-

ticle Poland.
Near Ockna, in Moldavia, there is a mountain of

rock salt, which in many places is not even covered
with the soil.

In Transylvania, the bottom and sides of the valley

of Paraid, consist of solid salt exposed to view, and
it rises in several precipices to the height of more
than 200 feet.

In Italy rock salt is found at Altamonte, in Cala-
bria.

In Caramania, in Asiatic Turkey, the rock salt is so

hard, and the air so dry, that, we are informed by
Chardin, it is employed in the construction of build-

ings.

The whole island of Ormuz, in the Persian Gulf, is

said to be a solid mass of fossil salt.

In Caubul, the rock salt rises in a cliff more than
100 feet above the river. It is hard, transparent, and
almost pure, and the road is cut through it. In some
places it is streaked of a blood red colour, like the
earth in the neighbourhood.

In Africa, rock salt is abundantly distributed. It is

found in Tunis and Algiers, and in the mountains
which bound the desert of Lybia on the north, is an im-
mense plain covered with common salt.

Near Jibbel Had-deffa, in Tunis, there is an entire

mountain of salt, situated at the eastern extremity of

the lake of St. Mark. The salt is of a reddish or pur-
ple colour, and is as hard as stone. A portion of it is

washed down by the dews, and becomes as white as

snow, losing the sharp bitterness of the parent rock.
In the mountains of Levotaiah and Miniss, the salt

is of a grey bluish colour, and very agreeable to the

palate. The salt from the lake of St. Mark is of the
same quality, and the principal stratum of it resembles
a tesselated pavement, composed of various small
cubes of common salt.

On both sides of the Atlas mountains it occurs in

great quantities. M. Hornemann discovered a plain

on a limestone range, which consisted of a mass of

rock salt, extending so far in length that no eye could
reach its termination, and at the same time several

miles in width. In Abyssinia, there is a plain of salt

four days journey across.

The American salt formation, according to Dr. Van
Rensselaer, extends over the continent from the Alle-

ghany mountains to the North Pacific, between 31°

and 45° of north latitude. In this immense tractrock

salt has been occasionally found; but the extent of the

formation is inferred from the brine springs.

In California, rock salt is found in large quantities.

On the plains cast of the Rocky Mountains, it is

found in incrustations covering lands of some extent.

The immediate valley of the Canadian river is

bounded by precipices of red sand rock, forming the

river Bluffs. In the valley between these, incrustations

of nearly pure salt is found covering the surface to a

great extent like thin ice, and giving it the appearance

of a coating of snow when seen at a distance.

In South America the salt mines are numerous.
There are many in Peru situated at the height of

10,000 feet, and some of them are near Potosi, where
the salt is usually of a violet colour, and occurring in

hard, solid, and continuous rocks. It also occurs in

Mexico, Chili, New Granada, &c. It is found in im-
mense blocks in the muriatiferous clay, lying above
sandstone, at Punta Araya, on the Cordilleras; and at

the bottom of the lake Pennon Blanco, in Mexico, there

is a bed of clay containing about thirteen per cent, of

rock salt. The salt lake of Pennon Blanco yields annu-

ally 250,000 fanegas of unpurified salt of 400 lbs. each.

In North America, salt does not seem to have been
found in the state of rock. It is found, however, in

incrustations of considerable thickness and solidity on
the soil of plains and prairies near the sources of the

Arkansas river; and at Fort Osage, there is an exten-

sive plain 280 miles south-west from the fort, which,
in dry and hot weather, is covered with an incrustation

of clear white salt, from two to six inches thick. This
saline is about thirty miles in circumference, and is in

many places covered with drift wood.
Having thus given an account of the principal loca-

lities of rock salt, we shall conclude this part of the

subject with some observations on the origin of this

mineral, for which we have been indebted to Dr. Van
Rensselaer.

" As to the origin of rock salt, the most satisfactory

hypothesis is the supposition of its being deposited

from sea; or by the desiccation of salt lakes formerly

covering our present continents. The objection that

* Simond's Switzerland, vol. i. p. 13. t See Uatabia.
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the composition of rock salt is more pure than that

from the sea water, which contains also sulphate and
muriate of magnesia, sulphate and muriate of lime, and
sulphate of soda, is invalidated by the recollection that

whatever impurities may exist in sea water, still, if

the process of evaporation be conducted very slowly,

the crystals are nearly pure. In some places the pro-

cess is conducted so well, as at Lymington, in Eng-
land, where it takes twelve days, that from the most
impure or mother water, it still contains only twelve

parts in the 1000, or little more than one per cent, of

impurities. If, then, the desiccation of lakes, or

basins filled with salt water, be very slow, as it must
be when the process is to be finished by natural evap-

oration, the muriate of soda would be crystallized be-

fore the other salts, which being more deliquescent,

might be separated and washed away. In the same
way, the gypsum that usually accompanies salt might
be deposited, and being nearly insoluble would remain.
That lakes of salt and fresh water have once covered

much land, is not to be doubted in the face of so many
incontrovertible facts as can be brought forward. Our
own day offers proofs of the changes that are constant-

ly taking place on the earth's surface, by the desicca-

tion of the lakes, in whatever manner accomplished.
Our own country, with our immense lakes or inland

seas, will one day exhibit a different picture to the eye
of the geographer, the painter, and the geologist, from
what it offers at present. If, as may readily be sup-
posed, a vast lake once covered that portion of our
country to the west of the Alleghany mountains, and
which was eventually drawn off by the outlets cut by
the St. Lawrence and the Hudson, through the High-
lands of Montreal and New York, we have an idea

upon a grand scale of what will, at some future day, be
the effect of draining our northern lakes. The falls of

Niagara, gradually receding to the outlet of Erie, will

eventually discharge the waters of the great lake and
its tributary streams into Ontario, to dash rapidly

down the St. Lawrence to the Atlantic, or to be distri-

buted slowly as from a reservoir.

The bed of Erie will then form an extensive plain

or valley, bounded by the distant hills, and watered by

a small lake or river, which will give passage to the

St. Clair and Huron, and form a prolonged channel to

the river Detroit. Here the geologists of future pe-

riods will find a fresh water formation in successive

strata upon the limestone bed. These strata will proba-

bly be a coarse sandstone with argillaceous marl, con-

taining fresh water shells; among others, some of the

Uniones, so well described by Mr. Barnes. These
will be sedimentary fresh water formations, produced
almost entirely by mechanical means, i. e. the depo-

sition of earthy matters, coarse or fine, enveloping or-

ganized bodies. They may have a different structure

from other fresh water formations. The layers may
be distinct and numerous, with a coarse sandy grain,

having the usual perforations to manifest the extrica-

tion of gas from the limestone beneath. It may be

similar to the fresh water formations of Paris and
Rome; or may resemble the inolasse of Switzeriand.

But we need not look either into ancient records, or

into futurity, to know that both salt and fresh water
lakes have covered much of the earth: and that they

have, and do, and, from analogy, will form deposits of

soils and minerals. Salt lakes still exist in many places.

The zout pans, in the south of Africa, are salt lakes

furnishing that country with salt. Some of them are
more famous than others; but all are situate on a plain,

at a considerable elevation above the sea, none being
less than one hundred feet above it. A brief account
of one w ill suffice for the rest. The greatest part of
the bottom of the lake is covered with one continued
body of salt, like a sheet of ice, the crystals so united
as to form one solid body as hard as rock. The shore
is similar to the sandy beach of the sea coast, covered
with sandstone and quartzose pebbles. At this beach
begins a thin crust of salt, increasing in thickness and
solidity as it advances to the middle of the lake. Near
its margin, where it is four or five inches thick, the
salt is taken out with pick-axes, and is fit for use.

The thickness of this bed at the middle has never been
ascertained, as the waters do not subside. In endea-
vouring to account for the accumulation of pure crys-

tallized salt at the bottom of this lake, it might be
considered an explanation sufficiently satisfactory to

say, the waters on the south coast of Africa contain a
high proportion of salt. During the strong south-east

winds of summer, the sea spray is carried a great dis-

tance into the country, in the shape of thick mist. The
powerful and combined effects of the dry wind and sun

carry on a rapid evaporation of the aqueous part of

the mist, and, of course, a disengagement of the saline

particles, which fall on the ground and the foliage of

the shrubbery. When the rains commence, they are

dissolved and carried in solution to the salt pan, to-

wards which the country on every side inclines.

The quantity of salt thus taken from the sea, and

borne into the country, is so very great, that at the

distance of many miles from the coast, the air is per-

ceptibly saline when walking against it. The atmos-

phere is obscure, and objects at a short distance are not

seen. These winds last for nearly two-thirds of the

whole year, and it is easy to conceive, that in the

lapse of ages an immense accumulation of salt can

thus be formed. This lake is in red sandstone, and

the salt is in some places tinged with the red colour

of the oxide of iron.

In Mexico, the salt lake of Pennon Blanco, already

noticed, yields annually 250,000 fanegas of unpurified

salt of 400 lbs. each, making an aggregate of about

1,785,714 bushels.

Turks Islands are celebrated for salt ponds, which
in some years have yielded more than 30,000 tons of

salt for exportation.

The occurrence of rock salt deep under the surface

of the earth, or high above the level of the sea, forms

no objection to its being a deposit from water, since

all geologists allow, and undoubted facts prove, thai

the ocean once covered all the continents now known.
Whether the earth has been elevated above the sea,

or the sea depressed beneath the level of the earth,

the valleys must have been filled with salt water,

which, upon evaporation, deposited salt. At Cardona,

and other places, it seems to have been deposited in

the red sandstone, or rather to be enveloped by it.

Some of these valleys occur at great elevation: thus

the one in which is deposited the salt mine of Tyrol is

5,000 feet above the level of the sea. In the deserts of

Peru is one 10,000 feet, according toUlloa, above the

sea. Others again are at various depths beneath the

surface; thus, one in England is 735 feet deep, being

420 feet beneath the level of the ocean.

The difficulty which has been supposed to exist in
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accounting for the formation of strata under which

rock salt is found, is in a great measure obviated by

the organic remains found in tliem; proving that each

stratum was once the uppermost and last formed on

the globe, and was in turn covered by others at differ-

ent and distant periods. In the same way there are

many strata occasionally covering coal and beds of

shale, abounding in vegetable impressions.

The situation of salt in beds or springs at the foot

of mountuin chains, as already mentioned, may in

some measure tend to illustrate its formation, as it is

probable that they (the mountain chains) were once

the boundaries of inland seas or lakes, when our con-

tinents and oceans bore a different relative position

from what they now exhibit."*

4. On the Uses of Salt.

The uses of salt are numerous and important. It

is used in the following articles of manufacture.
" Sal ammoniac, says Dr. Van Rensselaer, or mu-

riate of ammonia, is made in abundance from common
salt, which contains 51 per cent, of muriatic acid.

The manufacture of this article was abandoned in

England, in consequence of the heavy duty of £ 30 per

ton laid on salt. In consequence, however, of bittern

from the salt works being allowed in Scotland for the

manufacture, the price has been reduced nearly one

half, and before the duty was taken off, was sold at

£ 120 per ton.

In the manufacture of glass, salt is largely employ-
ed; soda, which is procured from common salt, is

used for plate glass; potash for flint glass, and com-
mon salt, mixed with kelp, for crown-glass.

Oxy-muriate of lime, and other oxy-muriatic salts

employed in bleaching, are made from salt, and con-

sume a large quantity of it in the manufacture.

Spirit of salt, or muriatic acid, requires large quan-

tities of salt. Mr. Parkes consumed twenty tons year-

ly in the production of it; and at least 1000 tons are

used for this purpose in England every year. It is

used in a variety of processes in dyeing and calico

printing.

Glauber's salt is made from what remains in the

stills after the distillation of muriatic acid. This re-

siduum was formerly thrown away, until a person

employed it in making Glauber's salt.

Epsom salt is produced from salt, or the evapora-

tion of sea water. The brine, which yields 100 tons

of salt, gives from four to five tons of this valuable

article. Dr. Henry, has discovered a process of pre-

paring it from iTiagnesian limestone, and has reduced
the price one half. It can be made however still

cheaper from sea water. Magnesia is made from salt

brine, or sea water.

Crystallized soda is also made from common salt;

and as the duty is taken off salt, the importation of

American or Russian pot and pearl ashes may be su-

perseded, and 10,000 tons may be used annually in

Great Britain. Several hundred tons are used in

washing alone.

Barilla of an excellent quality is made from salt.

In the manufacture of hard soap, salt is a necessary

ingredient.

Corrosive sublimate is always made from common
salt. It is not only a medicine, but is used extensive-

ly in calico printing, and in other arts. Salt is always
used in making corrosive sublimate: every 6lbs. of
quicksilver require 12lbs. of salt; and in making ca-

lomel, every 9lbs. of quicksilver require 16lbs. of

corrosive sublimate.

Patent yellow is also prepared from common salt.

In the fisheries, in salting provisions for the sea
service, and for exportation, salt is largely employed.
For these purposes, however, it should contain no
muriate of magnesia, which deliquesces and dissolves

the salt. It is always present when salt is made by a
rapid evaporation.

Butchers, morocco dressers, and skinners, employ
it in large quantities.

Housekeepers employ salt in quantities, of which
no accurate estimate can be made. By inquiring of

the best bakers in this city (New York), I find that

upon an average throughout the year, Si lbs. of salt

are required for two barrels of flour, or half a pound
of salt to every bushel of flour. Hence it may be pre-

sumed, that every adult consumes an ounce of salt per

week, or three and a quarter pounds per annum in

bread only. Thus, then, ten millions of people (our
population) consume yearly in bread 32,500,000 lbs.

or 14,500 tons, or 580,360 bushels of salt. In Eng-
land double this quantity would be consumed, since

there a pound of salt is used to every bushel of flour.

Farmers use great quantities in making butter and
cheese, and for steeping wheat to prevent smut; for

which purpose it proved the best in a trial of fourteen

substances, simple and compound. Bishop Watson
says, that in Northvifich alone 3,000 tons of salt were
annually sold to the farmers of that district.

In glazing earthenware much salt is consumed, and
it is far preferable to the preparations of lead, which
are liable to be dissolved by vinegar, and eaten. In

England the manufacturers of earthenware sometimes
used to pay one-twelfth of the real amount of their

sales for salt.

Salt is likewise employed by iron founders in me-
tallic cements, and in rendering bar iron very mallea-

ble. It is used by whitesmiths and cutlers in case-

hardening, in tempering files, and some other edge
tools; mixed with other substances for reducing me-
tallic ores, assaying minerals, and rendering metals
fusible, by the refiners of silver, and to prevent the

oxidizement of some metals. It is used to moderate
the flame of combustible bodies; and is extensively

employed by the philosophical and manufacturing
chemist, and by the druggist for a variety of pharma-
ceutical purposes.

In horticulture, salt is much used, particularly in

England, where its merits are better appreciated than

with us. It prevents the depredations of insects on
fruit trees, and when properly applied, protects them
from the honey dew. Persons ainbitious of having
good cyder orchards are advised to dig a small trench

a few yards from each tree, and place within it a few

pounds of salt, which, by the rains, &c. is gradually

conveyed to the roots, and produces the most desira-

ble effects.

• Some curious discoveries respecting the consolidation of sand by the fumes of salt or of brine, have very recently been made
by Sir James Hall, Bart. A copious abstract of his very curious paper on this subject, will be found in Dr. Brewster's Journal of
Science, vol. iii. p. 1.

Vol. XVI. Part II. 4 B
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In agriculture, I regret to say, salt has not met the

attention it merits in this country. In after years,

perhaps, when soil becomes more valuable, we too

may be driven, as they now are in many parts of Eu-
rope, to seek means of rendering bad land productive,

and literally leave no stone unturned that can tend to

accoraplish the object.

In Europe much has been said and written to prove
and to disprove the utility of salt as a manure. With-
out entering at all into their ideas of the modus ope-
randi, we may judge from the effects of experiment.
I may say, however, that it has been supposed benefi-

cial in small quantities, by its tendency to promote
putrefaction; and injurious in large proportion, be-

cause it then exerts its antiseptic powers. It has
been supposed of benefit by destroying snails, grubs,

and other animals in the ground.
It is observed by Dr. Darwin, that as it is a stimu-

lus which possesses no nourishment, but may excite

the vegetable absorbent vessels into greater action

than usual, it may, in a certain quantity, increase

their growth, by taking up more nourishment in a

given time, and performing their circulations and se-

cretions with greater energy. In a greater quantity
its stimulus may be so great as to act as an immedi-
ate poison on vegetables, and destroy the motions of
the vessels by exhausting their irritability.

The reports of experimenters on the use of salt, as

a manure, have been as different as the soils on which
their trials were made; owing, in some measure, to

causes which can never be foreseen or controlled, and
on which agricultural experiment so generally de-

pends.

In soils of ferruginous sand, brought to a proper
consistence by mud, or clay, or marl, salt has been
found to exert effects superior to eight out of ten of
the best manures. A quantity of ground was pre-

pared, and divided into beds of forty yards in length,

by one in breadth. The beds were then sowed and
manured by the following substances, in the quanti-

ties mentioned:

1. No manure.
2. Salt, half a peck.

3. Lime, one bushel.

4. Soot, one peck.

5. Wood ashes, two pecks.

6. Saw dust, three bushels.

7. Malt dust, two pecks.

8. Peat, three bushels.

9. Decayed leaves, three bushels.

10. Fresh dung, three bushels.

11. Chandler's graves, 9lbs.

With the exception of chandler's graves, salt was
decidedly the best of those used. On a trial of com-
pounds, the combination of salt and soot was the best.

The substances were mixed in the following order,

Mnd the same quantity of each employed as when used
singly:

1. Salt and lime.

2. Salt, lime, and sulphuric acid.

3. Salt, lime, and peat.

4. Salt, lime, and dung.
5. Salt, lime, gypsum, and peat,
6. Salt and soot.

7. Salt and wood ashes.

8. Salt and saw dust.

9. Salt and malt dust.

10. Salt and peat.

11. Salt, peat, and bone dust.

12. Salt and decayed leaves.

13. Salt and pearl ashes.

14. Salt and chandler's graves.

Perhaps this superiority may be accounted for by
the quality of saline substances to attract moisture
from the air; for those beds where salt had been used
were visibly and palpably moister than the rest, even
for weeks after the salt had been applied; and the ap-
pearance continued until rain fell, when, of course,
the distinction ceased. In several instances the crop
of the land failed altogether, except on the part where
salt was applied.

It is to be remarked that these observations apply
particularly to what are called ferruginous sandy soils;

so that they are adapted, in a good measure, to some
part of our salt formation; and much of the land lying
between the Council Bluffs, and the Rocky Mountains,
a band running parallel to the river Platte, is such,
perhaps, as after ages may improve by the use of the

salt abounding in the rivers in that region. It will be
long before the population of that section of the union
will be sufficiently numerous to make it necessary to

think of it. It will be at a period when all our national

resources are brought into action.

In Hindostan and China all the land on the coast is

regularly treated with sea water, and they depend
solely on this management for the increase and good-
ness of their rice crops. In Poland salt is extensively

used in the tillage of land.

Many valuable communications on the use of salt, as
a manure, have been made to the British Board of Ag-
riculture. I may be allowed to mention two further

experiments made on this subject.

To show the effects and advantages of salt properly
applied to vegetables, the gardener of Lord R, Man-
ners made the following experiment, in an extreme
dry summer, upon a bare piece of pasture land, outof
which the cattle were all taken for want of grass. He
marked off four places, each of which was watered for

nine successive nights, in the following manner: the

first with one gallon of spring water; the second with
a gallon of the same water, containing an ounce of

common salt; the third with the same quantity of

water, and two ounces of salt; and the fourtli with the

same quantity of water, and three ounces of salt, which
gave the following effects:

The grass in the second place grew more abundant,

and of a darker green than that in the first; in the third

place it grew only by spots, for part of it was killed

where the greatest quantity of water fell; and the fourth

was quite brown for a greater compass than the third:

by which it appears that an ounce of salt in a gallon

of water had a better effect than the water alone; and
that three ounces of salt mixed in a gallon of water
was more than the grass could immediately receive;

but the fourth place, in the ensuing spring, was the

most fertile of them all.

The other experiment I shall notice is related by
Dr. Holland, well known by his agricultural survey of

Cheshire.
After draining a piece of sour rushy ground about

the middle of October, he ordered some refuse salt to
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be spread upon a part of the land, at the rate of eight

bushels to the acre, and in another part sixteen bushels.

In a short time the vegetation disappeared totally, and

during the month of April following not a blade of

grass was to be seen. In the latter end of the month
of May a most flourishing crop of rich grass made its

appearance on that part where the eight bushels had

been laid. In the month of July the other portion pro-

duced a still stronger crop; the cattle were remarka-

bly fond of it; and during the whole of the ensuing

winter, (which is ten or twelve years since,) and to

this day, the land retained, and yet exhibits, a superior

verdure to the neighbouring closes.

In the memoirs of the Royal Academy of Sciences

at Paris are several papers showing the great advanta-

ges resulting from the use of salt as a manure, in im-
proving land, and increasing the number of cattle. It

is there asserted that more than the usual quantity of

"working cattle on a farm gives a double advantage, by
doing the work in season, and enriching more land by
their additional manure. The difficulty of maintain-
ing this additional number of cattle without increasing

the expense, is obviated by the use of salt. To prove
which it is advanced :

1. That salt given with the food of cattle augments
its nourishment.

2. That in proportion to the quantity of salt eaten

by cattle, the effects of the augmentation are perceived.

3. That no ill consequences follow its use, even when
given without stint.

These propositions are supported by unquestionable

evidence, and the trials of very many persons.

Crau, in the jurisdiction of Aries, in the county of

Provence, France, has an extent of six leagues by
three, the whole surface of which is covered with small

rough stones, and not a tree or bush is to be seen upon
the whole district, except a very few scattered on the bor-

der; yet on this apparently barren spot, by the free use
of salt, more numerous flocks of sheep are bred and
reared than upon any other common of equal extent in

the kingdom; and what is not less remarkable, the

sheep are healthier, hardier, and endure the severity

of the winter with less loss, though they have fewer
sheep cotes for covering, than those fed and bred in

more luxuriant pastures, and that have the advantage

of convenient shelter. Add to this, that the wool of
the floQks bred and brought up in the Crau is not only
the finest, but bears the highest price of any in France.
It is concluded, that these surprising effects are con-
sequent upon the unlimited use of salt: for it frequent-
ly happens that the Crau is so parched up in sum-
mer, that the animals arc obliged to turn up the very
stones to get the few blades of grass that grow round
them, and yet none perish for want of food. Allowing
every excellence than can possibly be supposed inher-
ent in the herbage, yet the quantity of it is so small,
that without the abundant use of salt, a fourth part of
the sheep kept in the Crau could not subsist on it.

The second proposition can be proved by an experi-
ment, which every farmer can make, simply by giving
salt to one half of his cattle, and none to the other
half: in less than a month there will be a perceptible
difference in the appearance of the animals, in the
sleekness of their coats, in their growth, and in their
strength and firmness of labour; and these effects will

be produced by little more than half their usual food.
The third proposition is supported by the practice

in Aries, where the cattle have as much salt as they
can eat, and none are so healthy, or thrive so fast, as

those that eat most of it.

In Spain, where the finest wool in the world is pro-
duced, large quantities of salt are given to the sheep;
to which they atuibuie in a great measure, the fine-

ness of the wool.
In England a thousand sheep consume at the rate of

a ton of salt annually. It is supposed to destroy the
fasciola hepatica, or fluke worm.

It has long been a practice in our country to give
salt to horses, and to milch cows. About 1,000,000
tons are given to animals in England."
We shall now conclude this article with an account

of the results obtained by Dr. Henry of Manchester,
from an accurate analysis of various kinds of foreign
and domestic salt, which we have extracted from his
interesting paper on the subject, published in the Phi-
losophical Transactions for 1810. From these results
it will be seen, that foreign salt, in favour of which a
prejudice has so long existed, in place of being supe-
rior to the Cheshire salt, is really inferior to it in those
points on which its primary quality depends.

One Hundred Parts by Weight consist of

Different kinds of Salt analysed.

Foreign salt from
bay water,

British salt from
sea water,

Cheshire salt,

est. Ubes
i St. Martin's

C. Oleron

fScotch (common)
(Scotch (Sundays)
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J Fishery ,

)
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.

9
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10
4
1

2

1

10
1

1

1

A trace

Oi

Muriate I Total
of earthy

Magnesia. Muriates.

3i
2

28 &c.-f

11 &C.-I-

5

OJ
H
OJ

3A
2

28 &c-f-

"i
11 &c-f
5

3i
1

1

1

Sulphate
of

Lime

23 i
19m
15"

12
15
5

6i
11}

14i
15i

Sulphate
of Mag.

U
6

4im
H

35
5

Total

Sul-

phates

28
25
2Si

32i
16i
50
6

6i
lU
14i
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Total
Impu-
rities.

40
40}
35}
6U
29
63
12

16J
13i
16}m

Pure Mu
riate

of Soda.

960
959}
964i
935}
9ri
937
988

983J
986J
983}
982}

Besides the works quoted under the different arti-

cles referred to in this work, the following books may
be consulted.

Ludolf, Historia Ethiopica. Brownrigg's ^rt of

inaking Common Salt, 1748. Watson's Chemical Es-
says, vol. ii. Fossombroni on Salt Works, in the

Mem. Socict. Italian, vol. vii. p. 57. Lee on enclosing

a Salt Marsh, Transactions of the Society of Arts,

4 B 2



564 SAL SAL

vol. viii. p. 114. Philosophical Transactions, No. 61.

and 413. Wraxall's Memoirs of the Courts of Berlin,

Dresden, Warsaw, ^c. Leigh's History of Laricashire.

Masson, Phil. Trans, vol. Ixvi. p. 297. Dr. Henry,
Phil. Trans. 1810. Dr. Rensselaer's Essay on Salt,

New York, 1823; and Dr. Brewster's Edinburgh Jour-

nal of Science, vol. i. p. 384; and vol. iv.

SALTNESS OF the Sea in different Latitudesi
See Physical Geography.
SALTS, Frigorific. See Cold.
S.'N.LTASH, a borough and market town of Eng-

land, in the county of Cornwall, is situated on the de-

clivity of a steep hill, near the western bank of the

Tamar, from which the principal street ascends with

a steep ascent. Besides this there are other two
streets, which are narrow and indifferently built. The
houses, which are built of stone quarried out of the

foundations, arfe one above another on the face of the

hill, on the summit of which the mayoralty hall and
the chapel are built. The mayoralty hall, erected

above fifty years ago, is supported by pillars, the open
space below being appropriated for the accommodation
of the market people. There are here meeting-houses
for Baptists and Wesleyan Methodists; and a small

free school, said to have been founded by Queen Eliza-

beth. The ferry over the Tamar, the privilege of

dredging for oysters, and certain duties payable by
masters of ships, produce an annual revenue of about

£300 to the corporation.

The village of St. Stephen's, where the church of

the parish to which Saltash belongs stands, is about a

mile to the south-west. The church is a spacious

structure, with a lofty tower at its west end. In the

vicinity are the remains of that almost unfrequented

fortress, Trematon castle. The inhabitants of Saltash

are chiefly fishermen. The town sends two members
to parliament. Population about 1150.

SALTCOATS, a seaport town of Scotland, in the

parishes of Ardrossan and Stevenston, and county of

Ayr, situated on the eastern coast of the Firth of Clyde.

About 140 years ago it consisted only of a few houses;

but it now contains several streets, with excellent,

handsome, and even elegant houses. There is here a

Relief meeting-house, and also places of worship for

Burghers and Antiburghers. As the salt water is here

remarkably pure, from there being no rivulet within

five miles of the place, Saltcoats is much resorted to

for sea-bathing. The harbour, which is safe and com-
modious, has good quays and piers, admits vessels of

100 tons fully loaded, and can contain twenty or thirty

of them. In the year 1819, 612 tons of salt were made
at the salt pans here. In the same year, the shipping
belonging to the port amounted to 35 vessels, navigat-

ed by 234 sailors, and containing 3324 tons. There
was also exported 14,345 tons of coal, and imported
2047 quarters of grain. Ship-building was formerly
carried on here to a considerable extent; but at present

little business is done in it. There is here a chemical
•work for making magnesia and epsom salts. Popula-
tion about 3413.

SALVADOR, St. or Bahia, a large and wealthy
city of Brazil, situated at the entrance of All Saint's

Bay. The city consists of two parts, one built on low
ground near the shore, and consisting of streets filled

with store houses, Etc., the other on a high hill, which
is inhabited by all the principal people. The streets

are very narrow, ill-paved, and dirty, especially the

backs of them, which are the receptacles for the most
intolerable filth. The principal squares are, the Royal
Square, contiguous to the palace, and the square of
the Jesuits. The governor's palace, an old and paltry

building, occupies one side of the Royal Square; and
the mint and public offices the opposite side. The
court-house stands on the third side, and the senate

hall and the prison occupy the fourth side. The build-

ings of the city are ill-constructed, and rapidly decay-

ing. The houses have all latticed windows and balco-

nies. The principal public buildings are the churches.

The cathedral, which is on a great scale, is falling into

decay. The college, and archiepiscopal palace adjoin-

ing to it, which are finely situated on a summit of the

hill, are kept in good repair. The handsomest struc-

ture in St. Salvador is the great church of the ex-Je-

suits. It is built wholly of marble, brought over from
Europe at a great expense; and its interior decorations

correspond with its external magnificence. The rails

of the altar are of brass, and the wood work is

inlaid with tortoise shell; and the chancel, side aisles,

altars, and recesses, are covered with a profusion of

gildings, paintings, and images. The college and
monastery contiguous to the church, have been recent-

ly fitted up as an hospital. The books and MSS. be-

longing to the college are heaped together in a very

neglected state.

The Franciscan church and monastery are very

large edifices. The monastery is two stories high, and
the rooms of the monks open into corridors, which
front a spacious quadrangular court, with a fountain

in the centre, the walls of the court being ornamented
with European blue tiles in compartments containing

historical compositions.

Adjoining these buildings is another for the bro-

thers of the Franciscans, who may prefer a secluded

life in their old age. It has a curious stucco front,

and a handsome cemetery, having two rows of arched

vaults three tiers deep, each vault being the receptacle

of a single coffin. The vaults are white-washed, and
between the two rows is a broad space paved with

marble, with a drapery figure of religion at the end of

it. This cemetery is kept very clean, and is ventilated

by windows in the roof.

The church of the Carmelites is a more handsome,
as well as a more modern building than that of the

Franciscans, and the adjacent monastery is unusually

rich. The buildings of the Benedictines are inferior

to those described. There are many other churches,

chapels, monasteries and convents, which, though

worth visiting, are scarcely worth describiiig. The
principal parish churches are those of the Concession,

Pillar, and St. Peter within the city, and those of St.

Antonio and Victoria without the city.

The prison, which stands in one of the sides of the

royal square, is a spacious building. In the dungeons

in its lowest division, there is a passage by trap doors

from a grated room above. In the first story there is

a central apartment surrounded with a number of dark

cells, about six feet square, which have no windows,

hut are furnished with a heavy chain fastened to a

ring. There are commonly 200 persons in the prison.

Adjoining to it is a small hospital. On the beach,

there are a custom-house, a dock-yard, magazines for

stores and wharfs.

The city is protected by several forts, the principal

of which is that of Do Mar, built on a rock in the
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inner bay about half a mile from the shore. It mounts

about 40 guns, and holds a garrison of 500 men.

On the extreme point of the peninsula is the ancient

fort and lighthouse of St. Antonio, Do Barro, and the

bay near the bar is defended on the one side by the

small fort of Sta Maria, and on the other by the circu-

lar battery of St. Diego. At the end of the city to-

wards the sea is an eighteen gun battery in pretty

good condition. The dock-yard is defended by the

bulwark battery of St. Philips, mounting about thirty

cannon. Besides some other small batteries, the city

is protected by three forts on the land side, and the

fortification of St. Pedro. There are about 5000 in-

fantry in the city.

Beside the governor's dock-yard, there are several

private ones, where many merchant vessels are built.

The principal trade of St. Salvador, which is very

considerable, consists in linen, cloths, silk and thread

stockings, hats, grain and flour, wines, bottles, and
bacon, all of which it imports; exporting in return,

gold, tobacco, sugar, Brazil wood, skins, balsam of

capivi, ipecacuanha. Population about 100,000, of

whoni about 30,000 are whites, 30,000 mulattoes, and
40,000 negroes. West long. 38° 32' 30." lat. 12° 58' S.

SALVAGES, a group of uninhabited islands or

rocks, lying to the north of the Canary Islands, and

belonging to Portugal. The largest is about three

miles in circumference, and a few leagues to the north-

west of them is another like the largest needle rock,

at the west extremity of the Isle of Wight. A great

number of cormorants and sea-fowl are caught on the

island by the inhabitants of the Canary Islands. The
largest island has produced in one year forty ton of

the dye called orchilla.

According to Lieut. Mudge, who surveyed the great

Salvage island in 1820, along with Lieut. Vidal, it is

of volcanic origin, and consists principally of dark
coloured black rock, which has a fixed magnetic po-

larity. Even the dust of the roads and of the floors of

the cottages may be gathered up like steel filings by a

bar magnet. A plan of the island communicated to

Dr. Brewster by Lieutenant Mudge, is published in

the Edinburgh Philosophical Journal, vol. v. p. 381.

Position of Lieut. Mudge's station 15° 56' 18" west
long, and 30° 27' 39" north lat.

SALUZZO, a town of Piedmont, and the capital of

a district of the same name, is situated near the

source of the Po, at the foot of the maritime Alps. It

stands on a hill in the midst of a plain, and thus en-

joys both salubrious air and an extensive prospect.

The town is tolerably well built, and besides the ca-

thedral, contains two churches and several religious

houses. The ancient palace was once the residence of

the Marquis of Saluzzo. Corn, hemp, fruit, wine, and
particularly silk, are the productions of the place. Po-
pulation about 10,000.

The district of Saluzzo belonging to the king of
Sardinia, has an area of about 750 square miles, and
a population of about 125,000. It is bounded by
Dauphiny on one side, and the country of Nice, and
the valley of Lucerne on its other sides.

SALZBURG, a city of Austria, and capital of the

principality of the same name, is situated on the banks
of the Salza, between three mountains, at the mouth
of a long valley, which crosses the Rhostian Alps. The
river divides the city into two parts, which communi-
cat« by a bridge. The town is in general well built,

but the streets are narrow and ill built. It has long

been the seat of an archbishop, and contains a great

number of churches and ecclesiastical buildings. The
archiepiscopal palace is a large and magnificent edi-

fice. In front of it is a beautiful fountain, and oppo-

site to it is a fine palace called the Henebau, in which
the courts are held; and also the meetings of the dif-

ferent colleges. It contains also the library of the

archbishop. The palace of the bishop of Chiemsee,
the chapter-house and the apartments for the canons

are elegant buildings. The cathedral of St. Rupert,

built in the Roman style, is more solid than elegant.

It was consecrated in 1628, and is built of freestone

and marble, and has two towers in front. It has five

organs, and a grand treasury. The university church,

consecrated in 1707, is a good building. The church
of St. Peter is the oldest in the city, and near it is a

monastery of benediciine monks, which possesses a

fine library. The other churches of Salzburg are those

of the Franciscans, the Theatins, the Holy Trinity,

and St. Sebastian. The cemetery is reckoned one of

the finest in Europe, and contains the tomb of the ce-

lebrated Paracelsus. Among the other objects of in-

terest here are the stables on the side of the Moens-
berg, and the three galleries excavated out of the solid

rock of 220 feet long; the hospital of St. John, the

portrait of Paracelsus, painted in the house in which
he died, at the corner of the street Linz. The new
gateway, excavated out of the rock in the Moensberg,
has a length of 300 feet, a height of 30, and breadth
of 24 feet, was executed under the direction of the

bishop, whose bust is erected here, with the appropri-

ate inscription of TV Saxa loquuntur.

The university of Salzburg, founded in 1620, by
Archbishop Paris, was converted in 1810 into a lyce-

um or academy of theology and surgery. Among the

other literary establishments are an institution for

educating country schoolmasters, and two public li-

braries. Belonging to individuals, there are various

cabinets of minerals, of natural history, of medals,

and of paintings. Many of the most valuable books
and MSS. were carried off by the French in the revo-

lutionary war.
Salzburg is well fortified. The part of the city to

the right of the river is encircled with eight bastions,

and the part on the left side with three. The Moun-
tain Castle containing the principal arsenal, situated

beside the eighth bastion, is very strong on account

of its lofty situation.

Salzburg enjoys the most romantic situation among
finely shaped and elevated mountains, and the view of

the town itself, and those which may be commanded
from the adjacent heights, particularly the top of the

Moenschberg, are among the finest in the world.

Among the principal objects of interest in the vici-

nity of Salzburg, are the chateau of Helbrunn and its

amphitheatre of rocks, Gastein and its golden mines,

which yield annually 100 marcs of pure gold, besides

a considerable quantity of silver, copper and lead;

and also its baths and fine romantic situation; Berch-
tolsgaden, alreadydescribed, and the lake of Barthele-

me, and the salt pits of Hallein, which will be noticed

in the following article.

Salzburg has few manufactures except hardware
articles. In 1818, above 100 houses were destroyed

by accidental fire. Population 15,000. East long. 13°

1' 35", north lat. 47° 43' lo". For farther information



566 SAL SAM

respecting this interesting place, see Beschreibung des

Hauptund Residenzstadt, von L. Hubner. Salz. 1792,

2 Tols. Reise durch das Erzstift Salzburg, zum Un-

terricht und vergnugen. V. Hubner. ncbst Stundenzeig-

crund Strasseiikarte, 1796, 8vo. Schultes, ^ejse rfwrc/t

Sahburg ttnd Berchtesgaden. Vienne, 1804, 2 vols. 8 vo.

SALZBURG, is a province of Austria, bounded on
the east by Styria, on the south by Cariuthia and the

Tyrol, and on the north and west by the kingdom of

Bavaria. It extends about 100 miles from east to

ivest, and about 6-1 from north to south; but it does

not now contain more than about 28,000 square miles.

This province consists principally of the great valley

watered by the Salza, and partly of a succession of

smaller valleys, with their intervening mountainous
ranges, in the southern part of the province which
includes a portion of the Noric Alps. The country has

all the accompaniments of Alpine scenery, mountains,

lakes, glaciers, avalanches, and has a more severe cli-

mate than might be expected in such a latitude. In

the immediate vicinity of Salzburg, even the hills are

covered with snow before October, though it does not

lie permanently till November. The winter continues

in the south from November to April, and frosts and

showers continue till about the end of June. Vegeta-

tion then makes a rapid stride, the heat sets in with

great intensity, and the sirocco sometimes passes along

the vallies for a day, and produces the languor which

characterizes it. It always occasions a sudden thaw

and flood.

The low and fertile grounds of the valleys of the

Salza produce oats, barley, and even wheat, which af-

ford subsistence to breeds of valuable cattle; but its

supplies of corn are derived from Bavaria. The pro-

vince also possesses extensive pasturages; and the

horses are prized for their beauty and hardiness and

vigour; but its principal wealth is derived from its

mines of rock salt in the northern districts, and from

the gold, silver, iron, copper and lapis calamiuaris,

which is found in the southern district.

The salt works of Kalleins are said to be worth about

£100,000 annually. The descent to the mines is by

sliding along wooden beams, and persons leave them

by a gallery or horizontal path seated on a bench with

wheels drawn by the miners. There are at Hallein

thirty-two reservoirs, each of which contains about

700,000 seaux. The rock salt of various colours is

converted into the finest salt, which is exchanged in

Bavaria for corn. The illumination of the salt mines

has a superb and magical effect.

Most of the metals obtained in this province are ex-

ported in their raw state, the materials being only

smelted and the iron being exported in bars. A con-

siderable quantity of steel and brass, however, is

made into swords, sabres, bayonets, musquets, cannon,

and mortars.

Although the only form of religion tolerated is the

Roman Catholic, yet there arc a considerable number

of Lutherans, nearly 3 ,000 of the inhabitants of this

persuasion being compelled in 1733 to avoid the per-

secution to which they were exposed. In 1806 Salz-

burg was added to Austria. In 1807 it was trans-

ferred to Bavaria, and in 1817 it was restored to the

Austrian government, who draw from it an annual

revenue of about £100,000. Population about 142,000.

SAMAR, one of the Philippine Islands, lies on the

south-east side of Luzon. It is about 140 miles long,

and 60 broad. See our article Philippine Islands.
SAMARANG. See Java.

SAMARCAND, a celebrated city of Asia in Great
Bucharia. It is situated in a delightful region on a
small river called Sogd. At one time it was one of
the finest cities of the east, and is said to have had a
population of 150,000 in A. D. 1400. Although it has
now declined from its former greatness, it is still a
large and well peopled city, with many grand stone
edifices, and strongly fortified with earthen bulwarks.
It supplies Hindostan and great part of Persia with
melons, grapes, apples, pears; and the silk paper
which is manufactured here is highly valued, and con-
sidered the finest in Asia. East Long. 64° 9'. North
Lat. 39°, 37' 23".

SAMOIDES. See Polar Reoioxs.
SAMOS, an island in the Grecian archipelago, on

the coast of Asia Minor, from which it is separated
by a channel scarcely half a league wide, called Little

Bogaz. It is about twenty-four miles long, twelve
broad, and about seventy in circuit. In its length it

is interrupted by Cape Colonni, a narrow cape which
projects far to the south, and is separated by the sea
into portions called Samo-poulo or Little Samos. On
the west side of Samos lie the Fournis Islands, an-
ciently the Corsex Insulae, which are divided from
Samos by a strait about two leagues wide, called the
Great Bogaz, in which there is good anchorage, and
which is much frequented by ships from Constantino-
ple to Syria and Egypt. Samos contains two ranges
of lofty mountains, some parts of which are rocky
and bleak, while others are covered with trees, and
display much picturesque and beautiful scenery. The
plains which lie between these ranges are rich and
well cultivated, and produce in abundance, grain,

vines, melons, lentils, French beans, &c. The bread is

made of equal parts of wheat, barley, and white mil-

let. A great deal of pitch is made from the pine

trees. The honey and wax of Samos are in great re-

quest. Cattle are bred in Samos; but the goats are

more numerous than the sheep. There are in Samos,
horses, wild boars, and some deer; partridges, wood-
cocks, snipes, thrushes, wood pigeons, turtle doves,

wheat-ears, &c.

Among the natural productions of the island are,

lead, silver, and some say gold, iron, corundum or

emery stone, white marble, and abundance of ochre.

The muscadine wines of Samos are said to possess

the qualities of those of Cyprus, when properly man-
aged.

The principal town of the island is Vahti on the

north side of it, which has a large and commodious
harbour. About two leagues from Cora, which bears

the title of the capital, are the remains of the ancient

city of Samos. The walls of the ancient city still re-

main, composed externally of white marble, the mid-

dle space being filled up with small stones. Their

thickness varies from ten to fifteen feet, and they are

covered at top with large hewn stones. The square

towers upon them are not above fifteen feet high.

Here are the remains of a theatre, 240 feet wide, and

having the space for the seats eighty feet broad. The
seats were not built on arches but on the sides of the

hill. Several of the faces and pedestals of the cele-

brated temple of Juno still remain half buried in the

ground, and there is an entire shaft still remaining.

The capitals appear to have been Doric. Dr. Pocock
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saw part of a large statue of grey marble which seem-

ed to be very fine, but it had neither legs nor arms.

On the west side of the town are to be seen the ruins

of several very considerable buildings.

Samos is reckoned the noblest island in the Archi-

pelago. It exports about 22,000 castors of grapes,

about 15,000 barrels of raisins, and wine in such quan-

tities that the duty amounts to 36,000 piastres. The
other duties amount to about 12,000.

Although the island is under the power of a gover-

nor appointed by the Porte, who pays 180 purses for

his oflicc, yet the island is under the jurisdiction of

three chiefs chosen annually, elected by three persons

from each village called primates. There are about

eighteen large and twenty small villages, and the po-

pulation of the island, according to Mr. Turner, is

about 60,000. East Long. 16° SO'. North Lat. 37° 43'.

SAMSOON, the ancient Amisus, is a sea-port town
of Asiatic Turkey. It is situated near the west end

of a bay of the Black Sea, about four miles long, and
embosomed in groves of olive trees. The houses,

which are of wood plastered with mud, are white-

washed. It is surrounded with a ruinous wall, and
contains five mosques with minarets, and a large khan
for the use of the merchants who trade with Con-
stantinople and the Black Sea. The surrounding vil-

lages are inhabited by Christians. The inhabitants

of the town, who are principally Turks, amount to

2,000.

SANA, a city of Arabia in the province of Yemen,
situated in a stony valley, and surrounded with ele-

vated hills. It is considered one of the handsomest
cities in Asia. . It is said to be larger than Bristol,

but less populous, from the number of gardens with-

in its walls. There arc many handsome houses built

of stone and of brick, and numerous mosques, palaces,

and public baths. The city is surrounded with a

strong wall of mud. Many different species of grapes
are said to be cultivated here, and there is a great

exportation of raisins. An interesting account of

Niebuhr's visit to Sana, and of the state of the city

at that time will be found in his travels. East Long.
44° 9'. North Lat. 15° 20'.

SANDA, a small island of Scotland in the county
of Argyle, and on the coast of Kintyre. It is about a

mile and a half long, and half a mile broad. Along
with the islets on the east of it, it forms a good pas-

turage for sheep. Paterson's Rock, a dangerous
sunken rock about a mile in circuit, lies to the south-

east of Sanda. The ruins of an old Popish chapel,

dedicated to St. Columba still exist on the island.

SANDEY. See Orkney Islands.

SANDWICH, a borough town of England in Kent,

is situated on the river Stour, about two miles south

from Sandwich haven. The town, which has a very
ancient aspect, is irregularly built, and consists of
streets and lanes that are both narrow and inconve-

nient. A considerable part of its walls still remain,
but all the gates have been taken down excepting
Fishergale, which opens to the river. The principal

public edifices are, the three parish churches, the
guild or court hall, and the free grammar school.

St. Clement's church, which is a very spacious build-

ing, has a massive tower rising from four semicircu-
lar arches in the centre of the building. It contains
numerous sepulchral inscriptions. St. Peter's church
possesses several aacient tombs supporting effigies.

St. Mary's church is a large building, consisting of a
nave, chancel, and north aisles, and contains many
sepulchral monuments.
The guild hall, built in 1579, has the court hall in

its lower story, and the council chamber in its upper
one. Besides the free grammar school, there is here
a charity school for thirty boys and thirty girls.

There are also three hospitals for aged poor. Sand-
wich is governed by a mayor, twelve jurats, twenty-
four common councilmen, a steward, recorder, town-
clerk. Sec. It sends two members to Parliament, who
are chosen by 850 voters.

Shipbuilding and ropemaking are carried on here
to a considerable extent. The principal exports con-
sist of grain, flax, corn, seeds, hops, wool, malt, ap-

ples, pears, leather, oakbark, ashes, &c. The imports
are groceries, furniture, linen, woollen, and other
shop-goods from London, iron, plank, spars, timber,
lead; coals, salt, wines, spirits, glass, grindstones,

&c. from Wales, Scotland, Norway, Sweden, and the

Baltic. Population about 3,000. See the Beauties

of England and JFules, Vol. vii.

SANDWICH ISLANDS, a group of islands in

the Pacific Ocean, discovered by Captain Cook and
Captain King in 1778, and so named in honour of the

Earl of Sandwich. They were again visited by Cap-
tain King in 1779, and afterwards by Vancouver,
Meares, Turnbull, and other navigators. The fol-

lowing is a list of them, with their position and popu-
lation:

East Lonpf.
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some spire, and was presented to the burgh in 1734,
by the Duke of Queensberry. About half a mile south-
east of this stands the old castle of Sanquhar, once a
building of considerable size and extent. Beside the
parish church, the east end of which is of very ancient
architecture, there are places of worship for the
United Secession Church, and for the Baptists. Dif-
ferent branches of the carpet manufacture are carried
on here, and the knitting of stockings is pursued to a
small extent. This burgh unites with Dumfries, An-
nan, Kirkcudbright, and Lochmaben, in sending a
member to Parliament. It is governed by a provost,
three bailies, a dean of guild, a treasurer, and eleven
councillors. Population about 2,000.

SANTA Cruz. See Teneriffe.
SANTA Cruz de la Sierra. See Buenos Ayres.
SANTA Cruz, or Agadier. See Morocco.
SANTA Fe de Bogota. A town of South Ame-

rica, and the principal town of New Granada, a divi-

sion of Spanish America. It is situated at the foot

of a steep mountain at the entrance of a fine and ex-

tensive plain. Population about 40,000. West Long.
60° 5' and North Lat. 3° 58'. See Granada New.
SANTIAGO. See Chili.

SANTIAGO. See Iago St.

SANTORINI or St. Irene, anciently Thera and
Calista, is a rich and populous island in the Grecian
archipelago. It is about eight miles long, and has the
form of a crescent, containing within it the islands of
Thesaria and Aspronisi. The principal villages in

the island are Pyrgos, Apanomeria, Scauro, Emborio,
and Acroteri, besides many others of less note. The
principal productions of the island are barley, cotton,
wax, figs, and almonds. The principal revenue of
the island is derived from wine, the best kind of which
is called the vino santo, which is preferred to the best

Cypress wine. The quantity of wine annually export-
ed is reckoned at a million of okes.

Santorini and the adjacent islets are of volcanic ori-

gin. After emerging from the bottom of the sea, it

was swallowed up in the year 237 B. C. The poorest
villages are merely a collection of caverns cut out of
the pumice stone with which the island is almost
wholly covered. The inhabitants elect their own ma-
gistrates, but they pay a tribute of £ 1 1,000 annually
to the Porte. Sonnini makes the population of the
island 9,000, and Olivier 12,000. East Lotvg. 25° 36'.

North Lat. 36° 28'. See Sonnini's Travels, and Oli-

vier's Travels, &c.
SANTOS, a seaport town of Brazil in the cap-

taincy of St. Pa'ul's. It has rather an unhealthy si-

tuation on a river or lagoon formed of various moun-
tain streams which intersect the land in every direc-
tion, and unite a little above the town. The depth of
the river is about three or four fathoms. The har-
bour, which is the strait between the island of St.

Vincent and the mainland, has a good anchorage.
The place called the narrows is defended by two forts.

The river is navigable about twenty miles up to Ca-
berton. A great intercourse is carried on between
St. Paul's and the port, several hundred mules
often arriving in the day loaded with the produce of
the country, and returning with iron, copper, salt,

earthenware, and European manufactures. Sugar,
coffee, rum, rice, indigo, mandioca, are exported to

Kio Grande and the Spanish territory, from which in
return they receive hides and tallow which are ex-

ported to Europe. The population, consisting chieflf
of merchants, shopkeepers, and artificers, amounts to
about 7,000. West Long. 46° 21'. South Lat. 23"
59d' S.

SAONA, a West Indian island, situated near the
south-east end of St. Domingo, at the distance of only
half a league from Pt. Palmilla. It is about twenty
miles long, and six broad. It abounds in pigeons,
and in various terrestrial and aquatic birds, and con-
tains also many wild cattle. It was discovered by
Columbus in 1494. The Jesuits had formerly several
settlements and pasture lands upon it, but it is now
uninhabited. West Long. 69° 42'. North Lat. 18° 8'.

SAONE Upper, one of the eastern departments of
France, is bounded on the north by the department of
the Vosges, on the east by that of the Upper Rhine,
on the south by those of the Doubs and Jura, and on
the west by those of the Cote d'Or and Upper Marne.
It contains about 2,500 square miles, and is about
twenty-six French leagues long, and seventeen broad.
The surface is hilly, and some branches of the Vos-
ges mountains pass across it. It is watered by the
Saone, the Oignon, the Drugeon, and the Amance.
The soil, though stony, is fertile, and its chief pro-
ductions are corn, hemp, wine, fruit, wood, salt, iron,

and coal, the two last of which are the most important.
Vesoul is the capital of the department. The contribu-
tions in 1803 were 2,199,713 francs, and the expense
of the state, 215,983. Population 312,000.
SAONE and Loire, one of the eastern departments

of France, is bounded on the north by the department
of the Cote d'Or, on the east by that of the Jura, on
the south by those of the Ain and the Rhone and Loire,

and on the west by those of the Allier and the Nievre.
It contains about 3,500 square miles, and is about
thirty-four French leagues long, and twenty-four broad.

It is covered with mountains, hills, and forests, sepa-

rated by wide plains and valleys. It is watered by the

Saone, the Loire, the Arroux, the Doubs, and the

Seille. It enjoys also a water communication between
the Mediterranean and the Atlantic by means of a
canal which joins the Saone and Loire. The soil,

though stony and sandy in some places, is rich and
fertile in others. It produces corn, hemp, wines, and
fruits ; and iron, coal, marble, alabaster, and other

minerals occur in the hilly districts. Magon, the

wine of which is celebrated, is the capital of the de-

partment. The contributions in 1803, were 4,376,459

francs, and the expenses of the state, 308,219 francs.

Population 447,565.

SAP. See Botany.
SAPPARE. See Kyanite in Mineralogy, Index.

SAPPHIRE. See Mineralogy, Index.

SAPPHO, a celebrated Greek poetess, was born at

Mitylene in Lesbos, about the year 610 B. C. After

she had lost her husband, she seems to have addicted

herself to poetry and to licentiousness. She has been

as much condemned for her sensualities as she has been

famed for her lyrical effusions. She is said to have
thrown herself over the famous precipice of Leucate,

in consequence of the refusal which she experienced

from the beautiful Phaon, of whom she was greatly

enamoured. An ode to a young female, and a hymn
to Venus, are the only productions of Sappho which
have descended to our times. She is said to have

formed an academy of females, who excelled in music,

and to have invented the mixolydian mode.
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SARACENS. See Arabia.
SARAGOSSAjOr Zaragosa, anciently Salduba and

Caesar Augusta, an ancient and large city of Spain,

and capital of Arragou. It is situated in a fertile plain,

on the south bank of the Ebro, at the confluence of the

rivers Galegoand Huerva, the former of which flows

through Arragou from the south, and the latter from

the north, having its source in the Pyrenees. The
Ebro, wliich is here navigable, flows between the city

and its suburbs, and is crossed by two liridgcs, one of

stone of seven arches, and the other of wood, which is

reckoned one of the finest in Europe. The city is en-

circled with an earthen wall, and has twelve gates,

some of which are old ones in the wall of Augustus.

With the exception of one wide street called Calle

Santa, the streets are narrow, crooked, and irregular.

The houses, which are of brick, are generally old,

though built with tolerable regularity.

Saragossa contains seventeen churches, and nearly

forty convents. The principal public buildings are the

cathedral, a large and wide Gothic building; the church
of Nuestra Dona del Pclar, which is a superb building,

with a fine Gothic altar of alabaster, and which was
celebrated before the siege of 1808 for its valuable re-

lics; the leaning tower, resembling that of Pisa; the

Lonja, or exchange; the hotel of the deputation; and
the house of Pity. There is also here one university,

founded in 1474, which contained 2000 students; and
there are two public libraries. Saragossa has neither

commerce nor manufactures, and hence the city is re-

markable for its dulness. The new canal of Arragon,*
•which passes through the lands in its vicinity, though
it has been of immense advantage to the agriculture of

the country, has not yet contributed to excite a spirit

of industry and enterprise among the inhabitants. Po-
pulation about 42,600. West Long. 0° 48', North
Lat. 41° 44'. A full account of the celebrated siege

•which this city sustained in 1808, will be found in our
article Britain. See Laborde's Vine of Spain for a

full account of this city previous to the late revolution

in Spain.

SARATOGA COUNTY, in New-York, situated on
the west side of the Hudson river, north of Albany
County. The area is about 772 square miles, or 494,080
acres. The population in 1820, was 36,052. The im-
proved land amounted to 219,467 acres. It abounds
with limestone, some iron ore, marl, and has several
streams, and small lakes. There are 60 grist-mills,

159 saw-mills, 2 oil-mills, 41 fulling-mills, 45 carding-
machincs, 1 1 cotton and woollen factories, 5 trip-ham-
mers, 13 distilleries, and 8 potash works, one brewe-
ry, and several tanneries.

—

Spafford's New-York Ga-
zetteer, 1824.

Saratoga County will be forever famous in Ameri-
can history, by reason of its having been the scene of
several hard fought battles between the British army
under General Burgoyne, and the northern American
army under General Gates, and for the capitulation of
the former on the 17th October, 1777, when 5,763
troops laid down their arms on the banks of the river
Hudson, near the mouth of Fish Creek; if to this num-
ber be added the killed, wounded, and captured in the
several actions previously to the 17th October,

amounting to near 5000, the loss of the British must
have been upwards of ten thousand men. Bur-

goyne's narrative of his expedition, containing also

the examination of the witnesses by the committee of

the British House of Commons on his trial, give a

very interesting account of his campaign. In Wil-
kinson's Memoirs, may be seen the particulars of the

negotiation for the surrender, in which the author had
a large share.

The mineral waters of the village of " Saratoga
Springs," are, with those of the neighbouring village

of Ball-town, the most celebrated places of resort for

invalids, and tourists, in the United States: The
" Congress Spring" is the one most generally used.

According to the analysis of Dr. Steel, a respectable

physician of the village, a gallon of the water contain*

the following ingredients:
Grains.

Mui'iate of Soda, (common salt,) - - 471.5

Carbonate of Lime, ... - 178.476

Do- do. Soda, .... 16.5

Do. do. Magnesia, .... 3.356

Do. do. Iron, .... 6.168

676.000
Carbonic acid gas - - 343 Cubic inches.

By the analysis of Dr. William Meade, one quart,

or 57.750 cubic inches of the water, contains

Of Carbonic acid gas,

Azotic gas.

Cubic inches.
- 66

2

68

The temperature of the water is uniformly at all

seasons 52° of Fahrenheit's thermometer. Its specific

gravity, by repeated trials, was found by Dr. Meade,
to be as 1012 to 1000, which is much greater than
that of Ball-town. Great quantities of gas are emit-

ted from the bottom of the well, and passing through
the water, burst on the surface. These bubbles are

carbonic acid gas. When a glass of the water is first

taken from the spring, it is perfectly clear and trans-

parent; minute air bubbles are seen extricating from
it, many of which, in a few minutes, adhere to the in-

side of the glass. The taste of the water is highly
saline, but brisk and pungent; has no sensible chaly-

beate taste, and no smell. After a little use, its taste

is by no means unpleasant, on the contrary, it is

thought by many a most agreeable drink. The first

effect of it when taken into the stomach, is an exhili-

ration of spirits, and a slight giddiness; and if three

tumblers be taken early in the morning or at noon,

will in an hour or two open the bowels; exercise pro-

motes their operation, and should be taken between each
draught. If these should not produce the efiect, me-
dical advice ought to be taken as to the propriety of

increasing the quantity, as injury may be sustained by
an imprudent use of the waters. Dr. Ilosack of New-
York mentions three cases in point, Med. Essays vol.

ii. p. 313. The waters also promote urine. There
are several other springs in the town, called the Co-
lumbian, Flat Rock, High Rock, Hamilton, and Pre-

sident. The first and second are acidulous chalybcates,

the three last are saline, and also contain iron, soda,

and magnesia.
The Congress Spring water is singularly beneficial

Vol. XVI. Part II.

• See Navioatiok Inland.
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in cases of general debility, in old liver complaints,
derangement of the biliary secretion, the fashionable
disease dyspepsia, and in affections of the kidneys.
In the gravel, they are singularly beneficial. The
water is bottled to a great extent, and sent to all parts
of the United States, and the West Indies. Meade
on the Mineral Tf'alers of Ball-toicn and Saratoga,
Philadelphia, 181". Hosack's Medical Essays, vol.ii.
New-York, 1824. Dr. Steel o?i /Ac Geology of Sara-
toga County, in Memoirs of the Board of /Igrieulture

of New-York, vol. ii. Albany, 1823.

SARDINIA, the name of a kingdom in the south of
Europe, including llie island of Sardinia in the Medi-
terranean, from which it derives its name, Piedmont,
Savoy, the territory of Genoa, a part of the Milanese
territory, and the duchy of Montsorrat.
The following Table shows the extent and popula-

tion of these different states:

Extent in Chief Popu-
square miles. Population. towns. lation.

Island of Sardinia 9,250 520,000 Cagliari 35,000
Piedmont and JNice 7,900 1,750,000 Sassari 25,000

Nice 19,000
Turin 65,000

Savoy - - - 3,780 450,000 Chambery 12,000
Genoese territory 2,360 534,000 Genoa 76,000
Part of Milanese ter'try. 3,310 560,000
Uucliy of Montserrat 900 186,000

27,500 4,000,000

For a particular account of these territories, see

Genoa, Nice, Milan, Sardinia, and Savoy.
The Sardinian states were erected into a kingdom

in 1720, when Amudeus II. assumed the royal title.

Having taken a part in the French revolutionary war,
the king of Sardinia was cornpelled, in consequence of
the annexation of his continental states to France, to

remove to Sardinia. The liberation of Europe in 1814,
restored the Sardinian monarchy; and in 1815, the

congress of sovereigns at Vienna added to it the terri-

tory of Genoa.
The revenue of this kingdom is estimated at about

a million and a half sterling. The standing army is

nearly 60,000, and the national militia about 40,000.

The religion of the king and of all his states is Ca-
tholic; but the consent of the king, is necessary to the

promulgation of any papal bull or mandate. Courts of

justice are held at Turin, Genoa, Chambery, Nice,
Cagliari, and Sassari. See Cagliari, Chambery,
Nice, and Turin.
SARDINIA, a large island in the Mediterranean

Sea, belonging to the king of Sardinia, and situated

to the south of Corsica. It is of an oblong form, about
162 miles long from north to south, and about 65 miles

broad. It contains about 9250 square miles, reckon-

ing the small islands upon its coast. The island is

divided nearly into two equal parts, viz. Capo di Sas-

sari, which is the northern half of the island, and
Capo di Cagliari, or the southern half. The highest
hills are in the north part of the island, and extend
from north to south. The loftiest are Limbara, Villa-

Nova, Arizzo, and Fonni, which are commonly capped
with snow. The principal rivers are the Oristano,
which runs about eighty miles from east to west; and
the Flumendoso, which flows in the opposite direction

and divides the island into two portions. There are

several small fresh water lakes on the coast, and a

number of bays of the sea almost encircled by the land.

The principal bays in the south are those of Cagliari,
where whole fleets may lie at anchor in the worst wea-
ther, and of Santa Rosa; those on the west coast are
Algheri and Oristano; while Sassari is the only one
on the north. Excepting some sandy tracts along the
coast, the soil is generally fertile, producing wheat,
barley, beans, lentils, and wines. Wheat yields a return
of from fifteen to twenty times the seed, and several
crops a much greater increase. The wines of Sardi-
nia are good, that of Nasco being the most esteemed.
There are here groves of wild olive trees, which also
form an object of cultivation. The lofty palm tree adorns
the forests, and the orange, lemon, mulberry, pome-
granate, jujube fig, and other fruit trees, are common.
The interior of the island is a wild desert, covered
with large forests of oak, cork, and chesnut trees.

The wild animalsof Sardinia arehorses, deer, sheep,
boars, wolves, foxes and hares. The wild horses are
found chiefly in the districts of Bultei and Nurra; but
they are still more numerous in the isle of St. Antico,
in the forest of Canais. These horses are very small,
but extremely active and well made. The wild sheep
are found in the mountainous rei^ions, and sometimes
cohabit with the tame ones. The rams have from
four to six horns, and are numerous and ferocious.

The wastes and morasses abound with wild ducks.
Among the mineral productions of Sardinia are sil-

ver and lead. The principal silver mines are those of
Gaspini, Arbus, and Argentera; and the lead occurs in

hills of argillaceous schistus and limestone. The lead

mines of Iglesias yield from sixty to eighty pounds in

the cwt. The value of the mines is estimated at

321,000 francs. Porphyry abounds in the mountains
of Nurra, and granite is found principally in Gallura.

Chalcedonies, agates, cornelians, turcjuoises, are found
in the northern mountains.
The climate of Sardinia has an insular character,

possessing a lower mean temperature than that of si-

milar parallels on the continent. In the summer
months the heat is very intense, and produces local

insalubrity in the marshy districts, arising partly from
the northern winds being obstructed by the mountains
in the north of the island.

Although Sardinia possesses many good harbours,

such as those of Palnias, Nova, and Cagliari, yet from
a want of capital as well as enterprise, and from the

extreme ignorance of the people, the island is blessed

neither with trade nor manufactures. A few coarse

linen and woollen goods are made in the island. The
produce of the herring and coral fisheries, corn, cattle,

and salted provisions, hides, skins, fruits, a little wine
and brandy, and large quantities of salt, are the prin-

cipal exports, the annual value of which has been esti-

mated by Azani at 8,000,000 livres. The imports

have been calculated at 2,000,000 livres, and the annual

revenue at 1,695,062 francs.

The religion of the island is Roman Catholic, and
there are three archbishops and six bishops. The
judges are paid by an allowance for each sentence.

There is a university at Cagliari, and another at Sas-

sari. The upper classes speak good Italian. A dialect

of the Spanish is spoken in some places. The Sardinian

language is a mixture of Italian, Spanish, Greek, and

French. The population of Sardinia in 1790 was about

456,990. By a more recent return it is nearly 520,000.

See Arthur Young's Journey in France, vol. ii. and Ca-

gliari and Sassari.
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SARI, a town of Persia, in the province of Mazan-

deran. It is a small but well fortified place, encircled

•with a good wall and a deep ditch. In the time of

Hanway it had four or five temples of the ancient Per-

sians, built of solid materials, and about 120 feet high.

The town carries on a brisk trade with Astracan and

the interior of Persia. East Long. 52° 58', North
Lat. 35° 35'.

SARIGAN. See Ladrones.

SARK, Serk, or CERq, an island belonging to Eng-
land, but situated on the French coast, within six

miles of Guernsey. It is about three miles long, and

at an average one mile broad. It is divided into the

great and little Sark, which are united by a bridge

250 feet high, along which there is a narrow foot path.

About 500 acres of the island arc cultivated, and pro-

duce most kinds of grain, apples, of which cyder is

made, turnips, carrots. Sec. The principal manufac-
ture of the island is the knitting of stockings, gloves,

and Guernsey jackets. Several small vessels are em-
ployed in carrying on a trade to Bristol and some of
the western ports. In 1812 the population was 416,

the number of houses 68; the draught oxen 48, the

young cattle 100, the cows 120, and the sheep about
350. West Long. 2° 52', North Lat. 49° 30'.

SARKFOOT, a small village and sea-port town of
Scotland, in Dumfries-shire, is situated on the north-
ern shore of the Solway Firth. The harbour admits
vessels of about 120 tons burden. Near this village,

on the farm of Gretna Mains, is a large Druidical tem-
ple, one of the stones of which contains 118 cubical
feet, and weighs twenty tons. See the Slalistkal Ac-
count of Scotland, vol. ix.

SARSAPARILLA. See Materia Medica.
SARTHE, or Sarte, one of the departments in the

north-west of France, is bounded on the north by the
department of the Orne; on the east by those of the
Eure, the Cher, and the Loire and Cher; on the south
by the Indre and Loire, and Maine and Loire; and on
the west by that of the Mayenne. Its form is almost
circular, and its area is about 2430 square miles. There
are several hills in the north-v.est of the department.
The rivers are the Sarthe, the Loire, and the Huine.
The productions of the soil, which is of a limy and
gravelly character, are wheat, rye, barley, flax, wine,
and fruits. Corn is imported; but wine and fruits are
exported to a great extent. There are here some mar-
ble quarries and iron mines. The chief manufactures
are hardware goods, paper, woollens, and leather.
The contributions in 1803 were 3,986,579 francs, and
the expenses of its administration 292,814 francs. Le
Mans is the capital of the department. Population
387,166.

SARTO, Andrea del, whose real name was Van-
nucchi, a celebrated painter, was the son of a tailor,

and was born at Florence in 1488. He studied the
elements of his profession under Giovanni Barile, with
whom he continued three years. He then entered the
school of Pietro Cosimo, where he made great profi-
ciency by studying the works of Masaccio and II Ghir-
landajo, and the cartoons of Michael Angelo and
Leonardo da Vinci. His first great work was to exe-
cute for the church of the Scalzi, or barefooted Car-
melites at Florence, a series of pictures from the life

of St. John the Baptist. His next work was ten pic-
tures for the church of the Scrvi, representing the life

of St. Felippo Benizi, which are regarded as among
his best productions.

Upon his return from Rome, where he studied the

works of Raphael, he painted the birth of the Virgin,
the descent of the Holy Ghost, and the last supper,
for the monastery of ihe Servi.

The reputation of our artist was now so great, that
Francis I. commissioned from him the picture of the
dead Christ, with the Virgin, Sec. which is now in the
Louvre. Upon the invitation of that monarch he went
to France, where he was received with the greatest
distinction, and received 300 crowns in gold for a por-
trait of the dauphin. He painted many pictures for

the French nobility; and for Francis I. he executed
the picture of Charity now in the Louvre. While he
was engaged on the portrait of the queen mother, he
was urged by his wife to return to Florence. The king
not only gave him leave, on condition that he would
return in a few months with his family, and settle in

France, but also made him liberal presents, and even
intrusted him with a large sum of money, in order to

purchase statues and pictures for the royal collection.

Misled by the profligacy of his wife, he forgot his en-

gagement to the French monarch, and squandered
away the money with which he was intrusted. The
poverty into which he thus fell, and the reproofs of

his own conscience, brought upon him the greatest

distress, and he at last died of the plague in the year

1530, in the 42d year of bis age.

The most celebrated picture of Sarto is his Madon-
na del Sacco, so called from Joseph reclining on a

sack of grain. It is considered as little inferior to

the production of Raphael. See Painting.
SASSARI, a town in the island of Sardinia. It is

situated on an elevated plain, and is well built, and
encircled with a wall. It stands on the river Torre,
which forms at its embouchure the harbour called

Porta Torre, about nine miles below the town. There
are a great number of churches and religious houses
in the town, and the environs of it are adorned with
shady walks and fountains, one of which, called the

Fountain of Rosella, built of marble, is said to equal

the most splendid of the Roman fountains. The uni-

versity was founded in 1777. There are some infe-

rior seminaries; but education is not in general re-

quest. Population about 30,000. East Long. 8° 45',

North Lat. 40° 48'.

SATELLITES. See Astuonomt.
SATELLITE Machine. See Planetary Machines.
SATURN. See Astronomy.
SAUMUR, a town of France, and principal place

of a district in the department of the Maine and
Loire. It is agreeably situated on the right bank of

the Loire, which here encloses an island, at which
there are two stone bridges. One of them from the

southern bank to the island is very handsome, and
consists of twelve elliptical arches sixty feet in span.

The principal street which follows the line of the

bridge, contains the theatre and several other hand-

some edifices. There are several squares in the town.

The castle, now a military depot, is an old building

flanked with towers, and stands on an eminence com-
manding the town. There is in the neighbourhood a

bridge called Pont Fouchard, completed in 1816, on
a river parallel to the Loire, and having three arches

of great span. Population 9,585. West Longitude
0° 3", North Latitude 47° 15'.

4 C a
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SAUNDERSON, Nicholas, a remarkable profes-

sor of mathematics, was born at Thurlston, near Pen-

niston in Yorkshire in 1682. When he was only a

year old he lost his sight from the small-pox; but

having evinced at an early age very great abilities,

his father who possessed a very small estate, and held

an office in the excise, sent him to the free school of

Penniston, where he acquired a knowledge of Greek
and Latin. While instructing him in arithmetic, his

father discovered his turn for mathematics, and he

introduced him to Richard West, Esq. who under-

took to instruct him in algebra and geometry.
After studying a short time at the dissenter's aca-

demy at AtterclifF near Sheffield, he took up his resi-

dence in Christ's College, Cambridge, in 1707, with

the view of being admitted a member of that house.

He was liberally indulged with apartments and with
the use of the library, and he soon began a series of

lectures on the Universal arithmetic, the Optics, and
the Principia of Sir Isaac Newton. In this way he
was led to correspond with Sir Isaac Newton himself

on some of the more difficult parts of his writings.

Upon the ejection of Mr. Whlston from the Lucasian
professorship of mathematics in 1711, Mr. Saunder-
son obtained from the queen a mandamus to confer

upon him the degree of A. M. and on the recom-
mendation of Sir Isaac Newton, he was nominated
Mr. Whiston's successor. In 1723, he married the

daughter of the Rev. Mr. Dickens, rector of Cox-
worth, by whom he had two children, a son and a

daughter; and in 1728, when George II. visited the

university, Saunderson, while attending on his ma-
jesty in the senate, was, by the royal mandate, created

doctor of laws.

Though of a strong constitution, Mr. Saunderson
suffered much from his sedentary habits, and he was
seized with a numbness in his limbs, which terminat-

ed in a mortification in his foot, of which he died on
the 19th April 1739, in the 57th year of his age.

Dr. Saunderson left behind him a " System of Al-

gebra," in 2 vols. 4to. which was published in 1740,

and to which is prefixed an account of his life. See
our article Blind.
SAVAGE, RicH.vRr, an English poet, more cele-

brated for his vices and his misfortunes than for his

talents, was the son of the Countess of Macclesfield,

and Richard Savage, Earl of Rivers. He was born in

January 1697, and though Lord Rivers took upon him-
self the care of the boy, yet his mother, who seems to

have cherished for him the most unnatural dislike,

put him under the care of a poor woman, who under-

took to educate him as her own child, and to keep
him ignorant of the circumstances of his birth. Al-

though he now bore the name of his nurse, yet Lady
Macclesfield's mother paid him some concealed atten-

tion, and contrived to have him placed at the school
of St. Albans. Lord Rivers was at that time on his

death-bed, and having expressed his resolution to leave

Richard £ 6,000, Lady Macclesfield frustrated his de-

sign by telling him that he was dead. Having failed

in a scheme of sending this unfortunate youth to the
plantations in North America, he was bound appren-
tice to a shoemaker. The death of his supposed mo-
ther gave him an opportunity of perusing some letters,

which disclosed to him the secrets of his birth. Quit-
ting his humble profession, he sought by every means
ia hia power to conciliate the affectioos of liis mother.

who had now married Colonel Brett; but she spurned
him from her with the most unnatural harshness, and
on one occasion, when he had walked into her house,
impelled by a resistless curiosity to see the being to
whom he owed his existence, he was immediately
turned to the door under the pretence that he sought
her life.

Being now destitute of every means of support.
Savage turned his thoughts towards literature. His
first compositions were a poem and two plays, taken
from Spanish comedies, and entitled, "Woman's
Riddle," and "Love in a Veil;" but he gained from
them no other advantage than the acquaintance of Sir
Richard Steele and other wits. By ridiculing Sir
Richard Steele behind his back, he lost his patronage,
and was for awhile dependant on the'donations of Mrs.
Oldfield the actress, who, though she supplied his
wants, would never admit him into her house.

Savage now resolved upon writing a tragedy, but
he was in such destitute circumstances, that he com-
posed it in the streets, and wrote what he composed
on scraps of paper picked up from the ground, and
with pen and ink borrowed from the nearest shop. In
that way he wrote the tragedy of " Sir Thomas Over-
bury," which, when corrected and fitted for the stage
by Aaron Hill and Cibber, was acted at Drury Lane
in 1723. This piece had little success, though he
himself acted the part of Overbury; but it produced
him the sum of £200.
His next literary undertaking was a volume of " Mis-

cellaneous Poems," to which he prefixed an humorous
account of the usage he had received from his mother.
The profits of this little work, which was published
by subscription, raised our author above abject po-
verty: and the interest excited by his private history
brought him into notoriety. An event, however, of

a most distressing kind now occurred. In one of his

drunken rambles, in November 1727, he quarrelled

with a party who were just quitting the tavern which
he was entering, and unfortunately killed one of them.
For this he was tried, convicted, and condemned to

death. His friends made great exertions to save his

life, while his mother exerted herself as strenuously

to prevent him from obtaining mercy. The Countess
of Hertford, however, laid the whole case before the

Queen, and succeeded in obtaining a pardon.

Justly regarding his mother as his most implacable

foe, he now threatened to harass her with satirical

poems, and expose her conduct unless she allowed

him a pension. This threat was successful. Lord
Tyrconnel, Lady Macclesfield's nephew, took our au-

thor under his roof, treated him as his equal, and gave

him an allowance of £200 a-year. Under this gleam
of sunshine. Savage was courted by a crowd of young
aspirants after fame. He published his "Temple of

Health and Mirth" on the occasion of Lady Tyrcon-
nel's recovery from a severe illness; and he composed
the " Wanderer," a moral poem, which he dedicated

to Lord Tyrconnel, in terms of the most overstrained

panegyric. In this prosperous condition Savage did

not long continue. He quarrelled with his benefac-

tor, and again threw himself upon the worlds

In order to execute his former threats against his

mother, he wrote a poem, entitled, " The Bastard,"

which had an extensive sale. This poem was pub-

lished at Bath, when his mother was resident in that

place; and it is, said that many persons disgusted at
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her treatment of the author, repeated passages of it in

her licaring, and drove her to seek for shelter among
the crowded circles of the metropolis.

Impelled by poverty, Savage now resolved to throw

himself upon the munificence of Queen Caroline. lie

published a poem for her majesty's birth-day, entitled,

the " Volunteer Laureat," in consideration of which,

the queen gave him a pension of £50 a-year. This

sum, however, was a small pittance for a person of

Savage's prodigality. The moment he received his

pension, he secreted himself in some obscure tavern,

indulging in eating and diitdiing, and in the lowest

sensuality, till the expenditure of his money forced

him to emerge in search of the means for fresh ex-

cesses.

It was about this time that Dr. Johnson became
acquainted with Savage; and, captivated with his po-

liteness and powers of conversation, he sometimes
accompanied him in his nocturnal rambles for the

purpose of studying the character of that extraordi-

nary person.

In consequence of the death of Queen Caroline in

1738, Savage lost his pension, and was entirely thrown
upon the beneficence of his friends. A subscription

was raised in order to enable him to live in retirement

in Wales on a pension of £50 per annum, £'20 of

which was, we believe, contributed by Mr. Pope. To
this plan of life he readily agreed; and in 1739 he
set out in the Bristol stage coach with fifteen guineas
to pay his expenses; but in place of travelling to his

destination, he lingered on the road, and applied to

his fi-iends for a fresh remittance to enable him to

pursue his journey. In this way he reached Bristol,

from which he proceeded w'nh great reluctance to

Swansea, where he remained a year occupied in writ-

ing another tragedy on the story of Sir Thornas Over-
bury. Having finished this play, he resolved to re-

turn to London, but his friend Pope proposed that it

should be fitted for the stage l)y Thomson and Mallet,

and that the profits of it should be laid out in the pur-

chase of an annuity. Savage was enraged at this pro-

posal; he returned to Bristol on his way to London,
and havingexperienced much hospitality and kindness,

he remained till his money was spent, and till he had
become so shabby in his dress, and so disgusting in

his personal appearance, that nobody would adinit

him to their house. The mistress of a coffee-house

arrested him for a debt of eight pounds, and being
unable to find bail he was thrown into the jail of Bris-

tol. Here he was treated with the greatest kindness
and humanity by the jailer, who allowed him every
kind of indulgence; and he composed a satire, entitled

"London and Bristol delineated," in which he treated

his benefactors in the last of these cities with the
basest ingratitude.

After he had spent about six months in the prison,

he received a letter from Pope, accusing him of the
most atrocious ingratitude; but we are not informed of
the particulars of this accusation. He is said, how-
ever, to have protested his innocence of the charge,
and to have been much affected by the perusal of the
letter which contained it. In a few days after he was
seized with a nervous fever, which carried him off on
the 1st of August 1743, in the 46th year of his age.
We are almost ashamed at having occupied our pages

with any notice of such a man as Richard Savage. No
talents of any brilliancy, and no quality of any value

redeemed the utter worthlessness of his character.
His misfortunes, though owing to his own misconduct,
have received a sort of romantic aspect from the un-
natural conduct of his mother, but even this acciden-
tal circumstance would not have saved him from obli-

vion, had not the eloquence of Dr. Johnson thrown an
adventitious interest round his vices and his sufferings.

SAVAGE State. See Man.

SAVANNAH, a city in Georgia, and formerly the
seat of the state government.—It is situated on the
south west side of Savannah river, in Chatham county,
about 15 miles from the ocean. It is built on a bluff

in a bend of the river and elevated considerably above
the surrounding plantations.

Vessels of large burden can moor close to the town,
but from its vicinity to the ocean they are often ex-
posed to tremendous floods.

The principal articles of export arc tobacco, rice,

and cotton; of the latter there was exported for the
year ending 30th September, 1828, 152,776 bales,

and for the three months ending January 1st, 1829,

57,429 bales.

The greater part of the buildings were original-

ly franie. The inhabitants have, at several periods,

suffered great loss by fire : in 1796 it is supposed nearly

four-fifths of the town was destroyed ; and on the morn-
ing of the 11th January, 1820, a fire originated in the

western part of the town, which spread with such ra-

pidity, that in a few hours 463 houses and stores, be-
sides a number of public buildings, were consumed; the

estimated loss exceeded §4,000,000; many worthy citi-

zens were reduced frorn affluence to indigence. The
buildings since erected are generally of brick.

There are three banks, two chartered by the state,

and a branch of the United States bank.—The Ma-
rine Insurance Company is also chartered with bank-
ing privileges, and is now in operation.

Savannah contains seven places for public worship,
viz. Episcopalian, Presbyterian, Baptist, Methodist,
Roman Catholic, a Jewish Synagogue, and an African
Methodist meeting-house.

The public buildings are an exchange, custom-house,
hospital, alms-house, court-house and jail; there is also

a small library, and a theatre at present unoccupied.

The overflowing of the lands in the vicinity of

this city, for the cultivation of Rice, was supposed in

former years to have contributed much to the un-

healthiness of the summer and autumn seasons in Sa-

vannah; in consequence of which, the corporation, in

the year 1817, contracted with the owners of the Rice
Farms for a relinquishment of the right to the culti-

vation of this article, for which the city paid them

S70,000. It is now considered healthy for so warm
a climate.

The population in 1810, was

White Inhabitants, - 2,590

Colored do. - - 2,725

In 1820,

Whites,
Free Colored,
Slaves,

Total increase in 10 years,

5,315

3,866

582
3,075—7,523

2,308
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Savannah is by the post road 658miles nearly south-

west from Washington City, 189 south-east by east

from Milledgeville, the present seat of government,

and 100 south-west from Charleston, South Carolina.

Lat. 32° 3' N., Long. 81° 4', West from London.

SAVOY, anciently Sabaudia, is now one of the divi-

sions of the kingdom of Sardinia, bounded by Pied-
mont on the east, by France on the west, and by the
lake of Geneva on the north. It is about ninety-four
roiles long from north to south, and its average breadth
is about 65 miles. The superficial extent of Savoy is

about 3800 square miles.

This district consists of the most elevated land in
Europe, embracing the interesting and highly pictur-
esque and sublime scenery to the south of the lake of
Geneva. We have already given most copious and
minute descriptions of this part of Europe in our arti-

cles Alps, Blanc, Mont, and Department, Mont Cenis,
Chamouni, Glaciers. The principal towns in Savoy
are Chambery, the capital, which has already been
described, Rumilly, with a population of 3000, and
Moustiers and St. Jean de Maurienne, with 2000 in-

habitants each.

Savoy was seized by the French in 1792 j but in
1815 it was restored to the king of Sardinia.
SAUSSURE, Horace Benedict de, the son of Ni-

cholas de Saussure, celebrated for his agricultural
writings, was born at Geneva in 1740. From Conches,
where his father resided, about half a league from Ge-
neva, young Saussure went daily to Geneva to receive
the rudiments of his education. His leisure hours
were spent in climbing the precipices and exploring
the recesses of the lofty mountains which overhung his
dwelling, and he was thus led at an early period of life

to devote himself to those studies which necessarily as-

sociated themselves with his early habits. His pas-
sion for natural history was greatly increased by his
connexion with M. Bonnet who married his aunt, one
of the family of De la Rive, and who was at that time
engaged in his enquiries concerning the action of the
upper and under leaves of plants, of which he publish-
ed an account in 1754 in his Recherches sur I'lisage des
Feuilles dans les plantes. Young Saussure constantly
took a keen interest in these researches, but he pursu-
ed the subject farther than his relation, and published
an account of his labours in his Observations on the
bark and leaves ofplants.

In the year 1762, whea he was only in the twenty-
second year of his age, he was appointed professor of
philosophy at Geneva, a situation which he held for
twenty-five years. During the intervals between his
lectures, he devoted himself to the examination of the
mountains of Switzerland, and to those enquiries re-

specting their physical geography which have immor-
talized his name. So early as 1769, he had visited the
glaciers of Chamouni, and in 1779 he had crossed the
principal chains of the Alps about fourteen times in
different directions. These journeys were not per-
formed in the slovenly and ignorant manner so com-
mon among geologists in modern times. Saussure pre-
pared himself for these expeditions by study as well as
by judicious arrangements. He equipped himself with
accurate instruments of every kind. He invented and

constructed new ones, with which science conk! not
furnish him; and while he attended to the phenomena
of the rocks upon which he trod—to the distribution

and altitude of the mountain masses which he travers-

ed—to the phenomena of the snow and the ice with
which they were covered, he studied with equal inte-

rest and success the phenomena of the blue expanse
under which they lay—the electricity and humidity of
the atmosphere, and those various meteorological phe-
nomena which since his time only have occupied so

much of the attention of philosophers.

In the year 1779, Saussure published the first vo-
lume of his Voyages dans les Jilps, which contains a
minute description of the neighbourhood of Geneva,
and an account of his excursion to Chamouni.
During the troubles with which Geneva was agitated

in 1782, Saussure devoted himself to a series of re-

searches connected with the subject of Hygrometry.
In order to carry on these, he invented his new hygro-
meter, which, if we except Mr. Daniell's instrument, is

the best that has ever been constructed. An account
of these researches were published in 1783, inhis^wai
Sur I'Hygrometrie, in 1 vol. 4to.*

About this time Saussure became so much occupied
with his own studies, that he resigned his chair to the
late M. A. Pictet who continued to discharge its duties

with the highest credit and success till his death in

1825. t Saussure was now able to follow, without in-

terruption, the pursuits to which he was so much at-

tached, and was enabled to publish, in 1786, the second
volume of his travels among the Alps, which contains

an account of Mont Blanc and the surrounding moun-
tains.

Though engrossed with his philosophical pursuits,

Saussure took a great interest in the state of education
at Geneva. He projected a new system, one of the
principal objects of which was to make the youth ac-
quainted with Mathematics and the natural sciences
at an early period of life; but though this plan met with
much approbation, it was considered to be an innova-
tion too hazardous to be put in practice. Saussure
had the merit of founding the Society of Arts at Gene-
va, to the operation of which Geneva is said to be much
indebted for its present prosperity.

In the year 1788, Saussure set out for the Alps for

the purpose of completing some of the researches
which he had previously commenced. Along with his
eldest son he encamped seventeen days on the Col du
Geant, during which he was enabled to make many
interesting observations both in meteorology and geo-
logy.

When his native city was annexed to the French re-

public, Saussure was chosen deputy to the national
assembly, but however promising these events appear-
ed to men of sanguine temperament and fond of
change, the more sober-minded foresaw the calamities

which vi-ere to follow in their train. In the political

convulsions which ensued, Saussure lost the greatest

part of his fortune; and what was a greater calamity
still, he lost, amid the storms of faction, that tranquil-

lity, and peace of mind, which constitute the patrimo-
ny of a philosopher. His health was rapidly affected

by the distresses which he experienced in common
with his country, and in 1794, a severe paralytic affec-

tion deprived him of the use of his limbs. His mind.

• An account of Saussure's Hygrometer and of his principal experiments, will be found in our article Htcbometht.
t A biographical account of this distinguished individual will be found in Dr. Brewster's Journal of Science, No. IX.
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however, though disturbed, was still active, and sought

to I'orget its afllictions in the preparation of his travels

for the press, the two last vohimps ol" which appeared

in 1796. About this time he also published his Ohser-

vations on the Fuslbititt/ of Stones by means of the Blow-

pipe, an instrument, the value of which, first pointed

out by Gahn, had scarcely been recognised in the

south of Europe. The health of Saussurc was now so

far gone, that the aid of the ablest physicians could

give him no relief. His powers of articulation were

now greatly affected. His mind lost its vigour, and

he died on the 22d of March 1799, in the 59th year of

his age, deeply lamented by all who knesv him.

Saussure left behind him two sons and a daughter,

whose education he superintended with the greatest

care. His eldest son, Theodore de Saussure, is well

known by his talents, and his chemical researches.

Besides his hygrometer, which we have already

mentioned, Saussure invented the cvanometer,* in-

vented for measuring the blue colour of the sky; a

DiAPHANOMETER,t for measuring the transparency of

the atmosphere, and an electrometer^: for measuring

small degrees of electricity. An account of his expe-

riment on the electricity produced by evaporation,§ on

the electricity of the human body, and on the electri-

city of the atmosphere, have been detailed at great

length in our article Eleotrioity.

Although the principal part of Saussure's life was
devoted to the examination of the Alps, yet he found

leisure to pay two visits to France, one for the purpose

of studying the extinct volcanoes of Auvergne, and the

other to make himself acquainted with the practice of

aerostation. He likewise paid a visit to England,

where he became acquainted with Dr. Franeker. Dur-
ing a journey to Italy he visited the iron mines of

Elba; he measured the height of mount Etna, and he
ascended Vesuvius in company with our countryman
Sir William Hamilton. Saussure was also fond of

botanical pursuits. He discovered several new species

of lichens, and two kinds of tremella having an oscil-

latory motion; and yet no genus has been dedicated to

his name. In our articles Alps, and Ckamouni, our
readers will find many of Saussure's opinions and de-

scriptions of scenery.

SAWING MACHINERY, or Saw Mills, is the

name given to all kinds of machines used for cutting

into pieces solid bodies, such as wood, stone, Sec.

Saw-mills seem to have been erected so early as

1420 in the island of Madeira. At Breslau, a saw-mill
was erected in 1427; and they v/ere afterwards rapidly

introduced into different parts of Europe.

A saw-mill, driven by wind, was erected at Leith
about the middle of last century; and in 1767 or 1768,

when a saw-mill was erected at Limehouse, it was de-

molished by the mob.

In giving an account of sawing machinery, we shall

first describe the common saw-mill, which has been
long in use. This machine is represented in Fig. 1.

Plate CCCCLXXXII. No. 11. where BB is a bucket
wheel about 18 feet in diameter, and having about 40
buckets. This wheel is fixed on the axle AA, in which
there is also placed a wheel CC, having 96 teeth. This

wheel drives a pinion, marked 2, with 22 teeth, which

pinion is fixed on an iron axle, having a coupling box

at each end, that turns round the cranks D, D. The
vcnical pole E has its lower end put on the crank,

while its uppei end moves on an iron bolt at F, the

lower end of the frame Ci G. These frames, which
contain the saws, are thus made to move up and down
by the motion of the crank. The pinion, marked 2,

may give motion to two, three, or more cranks, and
may thus drive as many saws with their frames. A
ratchet wheel, No. 3. is fixed, as shown in the figure.

Its angular teeth are laid hold of by the end K of the

iron hook HK, the other end of which moves on a bolt

in the lever HH. The end of tliis lever moves on a

bolt at I, and the other rests on a notch in the frame

GG, so that it rises and falls with the frame. When
HH is raised by the frame GG, the catch K pulls the

wheel round towards it, and the catch Z falls into the

teeth, so as to prevent the wheel from going back-

wards. Upon the axle of the wheel 3 is fixed a pinion

4, which works on the toothed rack of the frame TT,
which carries the wood to be sawed. As the ratchet

wheel. No. 3. therefore, turns round, it carries the

frame T,T, which carrying the wood advances on its

rollers S,S, along the fixed frame UU, so as to come up
against the saws as they are moved up and down by

the crank DD. The ordinary apparatus for raising the

sluice and letting on the water, is shown at VV; but

a self-regulating one, such as that described in our
article Hydrodynamics, is used in all great establish-

ments. By pulling the rope at the longer end of the

lever M, the pinion 2 is connected with the wheel CC,
which drives it, and by pulling the rope R, they are

separated from one another. In order to roll the

frame TT backwards when it is empty, the pinion 5,

with 24 teeth, and driven by the wheel CC, has upon
its axle a sheave, over which is put the rope PP, which
goes over the sheave O, and turns it round. Upon the

axle of the sheave 6, is fixed the pinion 7, which acts

on an iron rack upon the frame TT, and drives it

backward. The pinion 5 is connected with the wheel
CC, by pulling the rope at the lower end of the lever

N; and they are separated from each other by pulling

the rope O. In order to drag the logs of wood in at

the door Y, there is fixed upon the axle 9 a wheel 8,

having ratchet teeth on its rim, into which the catch

10 enters; and as this catch is raised by the lever at

the upper end of the frame GG, it pushes round the

wheel 8, which is prevented from moving backwards
by the catch No. 1 1. falling into its teeth. The rope

9 Y is, therefore, coiled round the axis 9, and thus

drags the logs in upon the frame TT. The catches

10, 1 1 are thrown out of play when the logs are laid

upon the frame.

Very great improvements have been made on saw-

ing machinery by that celebrated engineer, Mr. Bru-

nei. In our article on Block Machinery, we have

already given a description of several of the sawing

engines, which form part of the machinery for manu-
facturing blocks, and we shall now confine ourselves to

an account of the most important of his improve-

ments.
One of Mr. Brunei's saw-mills was constructed by

• See Ctakometer. | See DiiniASOMETEn. 4 See Elkctbicitt.

§ This subject has been recently pursued by M. Becquerel. See Dr. Brewster's Journal of Science, Vol. III. p .
370.
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Mr. Maudslay, for the arsenal at Woolwich. It is

driven by a steam-engine; and the whole is considered

as a pattern of the best, as well as the most elegant
workmanship.

In this machine leather belts arc substituted most
properly in place of cog-wheels; and in order to

equalize the motion of the cranks in the most perfect

manner, each crank has a fly-wheel attached to it, in-

dependent of the great fly-wheel of the steam-engine.

In the construction of the saw-frames Mr. Brunei

has shown much ingenuity. They are all made of iron,

but the sides are left hollow, and are filled up with

wood, in order to diminish the weight.

As it is of essential importance that the saws be

placed parallel to each other, and stretched with the

very same degree of tension, Mr. Brunei has effected

this in the following ingenious manner. The saws

are fitted into the frame, so that they can be quickly

removed and replaced by sharp ones. Each saw has

a piece of metal rivetted to each end of it, and formed

like hooks. The hook in the lower end is hooked into

a suitable recess in the lower cross bar of the saw-

frame, and the hook at the upper end seizes the hook
of a shackle or link which hangs upon the upper cross

bar, and has wedges through it, by which it can be

drawn tight to strain the saw. As there is nothing

to determine the parts of the cross-bars, where the

hooks of the saws may hang, the saws can be set at

any required distance from each other; but in order to

retain them, pieces of hard wood are put in between

the blades of the saws at the upper and lower ends;

and vhen the spaces are thus filled up, they are kept

tight by screws tapped in the sides of the saw-frames.

Each saw is strained in succession by a steel-yard, con-

structed as follows: A strong axis goes across the

fixed fiame in which the saw-frame slides; and above

the top of this frame from one side of this axis pro-

ceeds a lever, which has a weight fixed at the end, and

from the opposite side of the axis proceed two short

levers, which are connected by links with a strong

cross bar, situated immediately above the upper cross

bar of the saw-frame, when it has reached its highest

elevation. Upon the steelyard cross bar is a shackle

or link, which can he united by a key with any of the

shackles on the upper cross bar of the frame, which
shackles, as we have already said, are united by their

hooks with the upper end of their corresponding saws.

By this means the lever with its weight becomes a

steeelyard, by which any one of the saws may be

drawn up with a given force.

In order to apply the steelyard, the frame is raised

to its greatest height, and wedges are then put in be-

tween the top of the saw-frame and a fixed part of

the stationary frame, so that the saw-frame may be

kept fast when the steelyard is applied. The sharp

saws are now put into the saw-frame by hooking them
on the lower cross bar, and uniting the upper hooks
to the shajckles on the upper cross bar. The pieces of

wood are then introduced between the saws, accord-

ing to the size of the wood, and they are bound fast

by screws. The loaded end of the steelyard is now
lifted up by a rope going over a pulley, so as to allow

the link in the cross bar of the steel-yard to be united

with the shackle of one of its saws by its keys. The
steelyard being now allowed to descend, it stretches

the saw with a force depending upon its load. The
wedge of the shackle for the saw is then thrust in by

the hand as far as possible, so as to retain the saw at

the tension given to it by the steelyard. The shackle

of the steelyard is then disengaged from the saw and
removed to the next, which is stretched in a similar
manner.

In this saw mill, there is a contrivance by which
each saw frame is allowed to retreat a small quantity
in its ascent, in order that the teeth of tlie saws may
keep quite clear of the wood when they ascend and do
not cut.

Circular saws, or saws of a circular form, which cut

during a continuous rotatory motion, have been used
for cutting the teeth of watch and clock wheels since

the time of Dr. Hook. They have been long used in

Holland for cutting veneers, and they are said to have
been introduced into this country by General Bentham.
Mr. Taylor of Southampton, and Mr. George Smart,
had the merit of introducing them very early; but we
do not know the exact dates.

A circular saw is nothing more than a circular plate

of steel, having teeth upon its circumference, and
made to revolve upon an axis with great rapidity, by
means of bands or straps. The saw itself may move
either on a horizontal, a vertical, or an inclined plane;

and as the timber may be laid upon a plane inclined

in any given direction, it may be sawn in lines, mak-
ing any angle whatever, or at any given distance from
one another. When the saw is fixed at a certain angle

and at a given distance from the edge of the frame,

all the pieces of wood may be cut exactly of the same
size, by pressing them against the edge as the saw is

cutting them. The following is a description of the

circular saws at Rothiemurchus in Inverness-shire.

There are two kinds of saws made use of in the

Rothiemurchus saw-mill, circular saws and upright

ones. A circular saw is a thin round plate of steel,

toothed on the circumference fixed on a revolving

axle. An upright saw is the common saw made use

of by sawyers, fixed in a frame moving vertically. In

both cases, the log to be sawn is fixed to a frame,

which is moved against the saw. Each of these con-

structions has peculiar advantages. The upright saw,

it is evident, cuts only in descending: there are also

two points in every stroke at which it is stationary,

the one when it is at its height, the other when at its

lowest. A large proportion of the time of each stroke

is thus consumed without effect. A circular saw cuts

during the whole of its revolution; and it is found that

a much greater velocity can be given to a circular

motion, which is equal and constant, than to an up-

right one, which is necessarily unequal. A circular

saw is thus much more expeditious than an upright

one. It is, however, much more limited in its appli-

cation, as it can only work in wood of less depth than

the radius of the saw. The size of wood is further

controlled by the thick plates of metal which are made
use of to fix the saw on its axle. These flaiinges, as

they are called, it is found by experience, lequire to

be about one-third of the diameter of the saw. Be-

sides this, the size of the saw itself is controlled by

the thickness required to give the plate sufficient stiff-

ness. A circular saw, too, one-eighth of an inch

thick, would occasion much loss in saw draft. In

this mill no saws have ever been used above three feet

diameter.
The application of upright saws is controlled only

by the length of stroke given to the saw frame and its
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sizej the stiffness of the saws is given by stretching

them tightly between the upper and lower ends of the

frame, and is therefore in a great degree independent

of the actual size of the saw.

The intention in this mill is to saw by circular saws,

where they would not occasion too great a loss in saw

draft; and in this case only, to saw by upright ones.

The circular saws run about 1000 turns per minute,

and will cut 10 inches deep on 3-16ths of an inch of

saw draft. The upright saws make about 120 strokes

per minute, and will run on rather less saw draft.

The circular saws will cut a 12 foot log in less than

a minute; the upright saws in equally fine work, will

not cut above 15 inches in the same time.

In the process of making deals with circular saws,

the first operation is called slabbing; it is to reduce

the tapering round log into a plank as thick as the

deals are intended to be broad. This is done by run-

ning two saw drafts parallel to each other through

the log, which produces aflat-sided round-edged piece

of timber of equal thickness, but tapering in breadth.

The slabbed log is then cut into deals of the required

thickness, by running the saw through it as often as

is necessary at right angles to the former saw drafts.

In this mill the slabbing is performed by two saws

fixed on the same axle, S, S, Figs. 2. and 3. the dis-

tance between which regulates the thickness of the

slabbed log. A plank or batten B, so narrow as to

pass freely between the saws when at the least requir-

fd distance from one another, is laid parallel to the

face of the saws in the centre between them. A
broader plank D, E, is laid parallel to this batten on
the outward side of each saw, as far apart as to pass

the saws freely when at the greatest required distance

from one another. These three planks are connected

together by cross pieces A, C, at the ends, and be-

ing laid on rollers R parallel to the axle of the saw,

form a table, moveable backwards and forwards,

limited in either range by the connecting cross-pieces

coming against the saws. This travelling table is

moved by a pinion working in a rack, which is insert-

ed on the under side of one of the broad planks. The
power is raised as necessary, by a smaller pinion

working on the larger, and put in motion by the hand
of the workman by means of a winch W. On the

farther end of the batten is fixed a head-stock H, a

few inches high; and a grapple GJ, turning on joints

at J, and having a cross-head at G, into which three

teeth are inserted, G, G, G. Fig. 4 shows this grapple

on a larger scale.

Before the log is put on, the travelling table is

moved back, as shown in Fig. 1, 2, and the log is laid

free of the saws on the batten, one end pressing
against the head-stock, and the grapple teeth driven

firmly into it. These keep the log steady under the

action of the saws. The workman then moves the

travelling table forward against the saws, till they

have run through the log; he then returns the table to

the position shown in the figures, removes the slabbed

log and outside cuts, and is ready to begin to a fresh

log.

The distance between the saws can be indefinitely

varied between the width of the batten, which is the

minimum, and the space between the side planks,

which is the maximum.
Vol. XVI. Part II.

The axle DKE, Figs. 5 and 6, is turned accurately

cylindrical, and the flaunches. A, B, C, are drilled

through in the centre, so as to allow them to be moved
along the axle and no more. When the saw is placed
at the desired point, a key is driven tightly in to a
taper mortice made through the flaunches at K, which
prevents the saw from shifting its position. The saws
can also be changed by the same contrivance, and it is

adapted to all the circular saws in this mill.

The next operation is, converting the slabbed log
into deal. The slabbed log is laid flat on the side B
(Fig. 6.) of the travelling table ABCD, the end of it

against the head-stock H, from whose face a few sharp
points stick out, which enter the end of the log, and
keep it firm. For the first saw draft which takes off

the round back, the log is set by the eye. The travel-

ling table is moved forwards as before, the back taken

away, and the table returned to the position in the

figure.

On the side D of the travelling frame is placed a

guide G a few inches high, moving on parallel points,

as shown in the figure, so as in every situation to con-

tinue parallel to the saw. This guide is set by the

hand to the distance from the saw, equal to the in-

tended thickness^of the deal, and kept in this situation

by a ram's-head nut, as it is termed, screwed down
tight on one of its points. The log is then placed

with its face against the guide, and its end fixed to the

head-stock as before. The table is moved forwards,

and a deal of equal thickness cut off.

The way in which the savi-s are put in motion is

shown by Fig. 7.

ABC is the spur-wheel, hung on the same axle with

the water-wheel. The water-wheel is not shown. This
spur-wheel works in a pinion BDE, on the same axle

with which are hung as many drums as there are saw
axles to be put in motion. Only one is shown in the

figure, GEH. This drum turns by a strap, an inter-

mediate drum IKLM, which by another strap turns

the pulley P of the same size, placed perpendicularly

over it, on the axle of the saw.

The intermediate drum is hung in a frame, which
is raised or lowered by means of a rack and pinion,

worked by the hand in the mill above. The use of

this is to slop any of the saw axles, without stopping

the machine; and the contrivance is very simple.

When the intermediate drum is raised to the situa-

tion i k I m, it is evident the strap NCLMI will only

touch the intermediate drum in the points L and i, and
consequently will not be put in motion by it; and the

pulley P, together with the saw axle on which it is

hung, will stop. The other strap GKLMH suffers so

slight an alteration in tightness by the motion of the

intermediate drum, that it turns it as before.

Fig. 8 shows the intermediate drum, its frame, and

rack. The shaded part of the figure shows the

grooved posts between which it moves. The pinion

that works in the rack is not shown. It is put in mo-
tion by a capstane at the other end of its axle, and

kept in the desired situation by a common catch.

Fig. 9 shows a contrivance for returning the travel-

ling table by the machine, which is more expeditious

than the hand. AB an axle, set in motion by a strap

from the principal drum axle on the fast pulley F. L
a loose pulley on the axle AB, round which a rope is

4D
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wound, passing over the roller R, at the end of the
frame of the travelling table T, to which the rope is

fastened. The loose pulley, when out of gear, as
shown in the figure, allows the rope to be unwound
freely as the table is moved forward. When it is to

be put in gear, it is moved by the levers, C, D, E, G,
H against the fast pulley, which carries it round by
means of the iron knobs shown in the figure. The
rope is then turned round the pulley, and the frame
dragged back.

An improvement in the mode of fitting up circular
saws was made by Mr. Maudslay. When the pivots

at the end of the axle were conical, or when there were
conical hollows on the end of the axles working upon
fixed cones, the oil was always carried up the cone by
the centrifugal force, and the sharp point being left

without oil, soon heated, and caused the metal to be-

come soft. In order to avoid this, Mr. Maudslay
made his saw spindles with double conical sockets,

and the oil was introduced by a small hole into the

smallest part of the double cones where they join. By
this means the centrifugal force draws the oil into the

fitting.

In order to prevent thin circular saws from bending,
or buckling as it is called, they are confined between
two flat circular plates: but in place of doing this, the

bending is now confined to a more narrow ring near
the rim of the saw. By this contrivance, the saw re-

volves with such truth and accuracy, that it is fit for

the nicest operations, such as cutting the teeth of the

finest cones. It is considered advantageous to soften

circular saws when the teeth require sharpening, and
lo temper them only to a yellow colour. See Dr.
Brewster's Journal of Science, No. III. p. 151.

SAXE, Maurice, a celebrated general, was born at

Goslar, on the 13th Oct. 1696, and was the natural son

of Frederick II. Elector of Saxony, and King of Po-
land, und of the Countess of Konigsmar, a Swedish
lady, distinguished by her beauty and accomplish-
ments.

His passion for a military life displayed itself at a

very early period, and it was with the greatest difficul-

ty that he could be taught to read and write. At the

early age of twelve, he served in the allied army under
the Duke of Marlborough and Prince Eugene. In

1708, he accompanied the same troops at the siege of

Lisle. He distinguished himself at the sieges of Tour-
nay and Mons; and at the memorable battle of Mal-
plaquet, and on various occasions, he received the

highest eulogiums from the allied generals. In 171 1,

our young warrior accompanied the king of Poland to

the siege of Stralsund, where he swam across the river

in sight of the enemy with a pistol in his hand. In

consequence of the courage which he displayed on that

occasion, a regiment of cavalry was raised for him, at

the head of which he fought against the Swedes at the

bloody battle of Gadebusch, where he had a horse

killed under him, after he had thrice rallied his regi-

ment, and led them on to the charge.

When this campaign was finished, his mother pre-

vailed upon him to marry the Countess of Loben, a

lady of wealth and beauty. This union, however, was
not a happy one, and was dissolved in 1721. Their
only child died in infancy; and the licentious habits of

Count Saxe unfitted him for the enjoyments of do-

mestic life.

In the war against the Turks, he accompanied Prince
Eugene into Hungary, with 15,000 men. He was pre-
sent at the siege of Belgrade, and at another battle
gained over the Turks; and on his return to Poland
in 1718, he was decorated with the golden eagle.

After the general pacification of Europe, he took up
his residence in France, where the Duke of Orleans,
then regent of the kingdom, honoured him with a bre-
vet of Marechal de Camp. Resolved to devote himself
to the study of his profession, he resumed with ardour
his mathematical pursuits, and made himself master
of the various improvements in military tactics. Hav-
ing got the command of a German regiment in

France, he drilled them in a new kind of exercise,
which was considered a favourable presage of his fu-

ture greatness.

When the dukedom of Courland became vacant in

1725, the states of Courland chose Marshal Saxe for
their sovereign; but his election was opposed both by
Russia and Poland. Prince Menzikoff, the Russian
candidate, sent 800 Russians to Mittau, where he be-

sieged the Marshal in his palace; but such was the in-

trepidity with which he defended himself with only

sixty men, that the Russians were obliged to abandon
their scheme of taking him prisoner. Finding it in

vain to contend alone with such powerful enemies,

he applied to France for men and money. The cele-

brated actress, Mademoiselle de Couvrcur, pawned
her jewels and plate, in order that she might send him
40,000 livres; but this assistance was inadequate to

his wants, and he was therefore obliged to quit Cour-
land, and return to France. The Duchess of Courland,
who afterwards sat on the Russian throne, flattered

him with the hopes of her hand, but finding herself

unable to fix his affections, then under the dominion of

Mademoiselle de Couvreur, she abandoned all thoughts
of the match.

In the interval which succeeded these disappoint-

ments, Marshal Saxe again devoted himself to literary

pursuits. He not only resumed his mathematical stu-

dies, but in the course of thirteen nights, during the

intervals of an ague, he composed his " Reveries;"

a work containing many new ideas on military sub-

jects.

Upon the death of his father, the king of Poland,

in 1733, the talents of our hero were again called into

action. From a partiality for the French service, he

declined the command of the Saxon troops, which had
been offered him by his brother; and he joined the

Duke de Berwick's army, which was then encamped
on the Rhine. The general, who was at this moment
preparing to attack the enemy's entrenchments at Et-

linghen, exclaimed, on the count's arrival, " I was
about to send for 3000 men, but your arrival is of more
value than them." This compliment was not mis-

placed. At the head of a regiment of grenadiers he

penetrated the enemy's ranks, and decided the fate of

the day. At the siege of Philipsburg he exhibited

equal valour; and from his great merits, he was rais-

ed to the rank of lieutenant-general in 1734.

After the short peace of 1736, anew war was caused

by the death of Charles VI. Count Saxe took the city

of Prague by assault in 1741; and Egra submitted to

his arms a few days after the trenches were opened.

In consequence of this success, Charles VII. wrote a

letter of thanks to the Count with his own hand.
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When the king of France invaded Flanders in per-

son in 1744, and had obtained the most signal success,

he was obliged to quit the scene of his triumph, in or-

der to check the advance of Prince Charles of Lor-

raine, who had entered Alsace. He therefore left Mar-
shal Saxe to watch the motions of the enemy, a duty

in which he displayed the most consummate general-

ship.

In 1745, though in very bad health, he gained the

celebrated battle of Foutenoy, of which we have alrea-

dy given an account in our article Britain.

In the campaign of 1747 and 1748, he acquired ad-

ditional honour. On the 11th Oct. 1746, the King of

France sent him a present of six pieces of cannon; on

the 12th Jan. 1747, he was created Marshal of the

French armies; and, in 1748, he was intrusted with

the command of the French conquests in the Nether-

lands.

After the peace of Aix-Ia-ChapoIIe, to which these

victories led, Marshal Saxe retired to Chambord, an

estate which was presented to him by the king of

France, and he spent his leisure hours in the most
agreeable manner in the society of philosophers, men
of letters, and artists. He was induced some time

afterwards to pay a visit to the king of Prussia, by

whom he was received with the highest honours.

Exhausted with the labours of a military life, he was
carried off by a fever on the 30th Nov. 1750, in the

54th year of his age. Though licentious in his habits.

Marshal Saxe was firmly attached to the Lutheran re-

ligion, in which he had been brought up, and when
the Queen of France heard of his death, she expressed

her regret that they could not " say a single de pro-

fundis for a man, who had made them sing so many
te deiims." In his will dated at Paris, March 1, 1748,

he directed his body to be buried in quick lime, that

nothing but the remembrance of him among his

friends might remain." The body, however, was em-
balmed, and his heart deposited in a silver gilt box.

His body was interred in the Lutheran church of St.

Thomas, at Strasburg, on the 8th Feb. 1751, and the

expenses of his funeral defrayed by Louis XV.

Marshal Saxe, though a man of ordinary stature,

was remarkable for great strength and a robust con-

stitution. Along with a warlike mien, he possessed

great mildness of expression. He was affable and
generous even to excess. In his last illness he de-

clared that " his life had been a fine dream;" and he
expressed much penitence for the licentiousness of

his life.

The best edition of his Reveries appeared at Paris in

1757, in two vols. 4to. accompanied with several en-

gravings, and a life of the author. For a full account

of the biography of this eminent general, see his life

by M. d'Espagnon, in 2 vols. 12mo. and Marechal de
Saxe's Lettrcs ei Memoires, Paris 1796.

SAXONY, a kingdom in the north-east of Germa-
ny, bounded on the north, north-west, and north-east

by Prussia; on the south and south-east by Austria;

on the west by the principality of Reuss and Saxe Go-
tha; and on the south-west by Bavaria. The domi-
nions of the Elector of Saxony were established into a

kingdom in 1807 by Buonaparte, who enlarged it by
the addition of Prussian Polaud, and by considerable

portions of the Austrian states. This additional ter-

ritory, however, was restored to Prussia and Austria
at the congress of Vienna, when the kingdom of Sax-
ony was composed as it is at present of the following

divisions:

Extent in No. of inhabitants

1. Circle of Meissen
2. Circle ofLeipsic

3. Circle of Erzegebirge
4. Circle of Vogtlaiid

5. Circle of Lusatia

square Miles.
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ters, which have been found principally in the lofty-

range of the Erzegebirge. The basis of this range is

granite, upon which rest gneiss, mica and clay slate.

Basalt in regular columns occur in various parts.

There are a few silver mines here. Iron is found in

the primitive mountains, and copper and lead in the

secondary ones. Arsenic, cobalt, tin, cinnabar, mer-
cury, bismuth, antimony, Sec. are also found. Among
the valuable stones, are topazes, amethysts, chryso-
lites, garnets, tourmalines, and all the varieties of the

quartz family, such as agates, cornelians, &c. The
porcelain earth found in the neighbourhood of Meis-
sen gave rise to the celebrated porcelain manufactory
of Meissen, which we have already described in our
article Porcelain.
Saxony has long possessed extensive manufactories

of woollen goods; and the weaving of linen is carried

on to a great extent. At Chemnitz, Plauen, &c. cot-

ton spinning is extensively carried on. Leipsic con-

tains some silk manufactures. In our articles Chem-
KiTz, Dresden, and Leipsic, will be found an account

of various other Saxon manufactures.

Freiberg is a town highly interesting for its institu-

tions and manufactures connected with the rivers of

the district. There is here a mining academy, of

which M. Mohs is now professor, having succeeded
to Werner. Connected with that institution, there is

a cabinet of minerals and of natural history. There
is here a manufacture of false lace, carried on by M.
Thiele, and occupying 1000 persons. The 103 mines
wrought in the canton of Freiberg yielded in 1749,

49,714 marcs of coined silver, and in 1800, 45,949.

The net produce of all the Saxon Erzegebirge from
1761 to 1801, amounted to 22,447,738 rix-dollars.

The house of Amalgamation is about a league from
Freiberg. About 60,000 quintals of ore yield here

from 28,000, to 30,000 marcs of silver, and there are

laid up annually for the use of that establishment

10,000 voies of wood. See La Description de tous les

Trauavx tcint d'amalgamation que de fonderie qui sont

en usage dans les attetiers de Halsbriick j)res de Frei-

berg, par M. Fragoso de Siguciro. Dresden 1800.

The want of inland communication is unfavourable

to the trade of the kingdom, the ordinary method of

transport being by waggon, and the roads being in

general not good. The principal articles of export are

wool, linen, and woollen goods, yarn, tar, and mine-

rals. The chief articles imported are silk, flax, cot-

ton, coffee, sugar, wine, and corn in plentiful seasons.

Although the royal family of Saxony are Catholics,

having abjured the doctrines of the Reformation in

1697, in order to obtain the crown of Poland, yet

there is a great majority of Lutherans in the popula-

tion. The Catholics indeed amount only to 40,000.

"Leipsic is now the only university seat in Saxony.

The establishments for education are numerous, and
under good regulations, and the lower classes are in

general taught reading and writing. There are en-

dowed classical schools at Meissen, AVurzen, Grim-
ma, 8cc.

In Saxony the sovereign shares the legislative power
with the states. The states consist of two houses,

the one being formed of the bishops and nobility, and
the other of landholders and deputies from towns.

There is here a cabinet council, a board of finance, a

military court of appeal, and an upper Ofcclesiastical

court.

The revenue of Saxony has been estimated at one
million and a quarter sterling. The public debt is

£3,700,000 sterling, and the military force on the
peace establishment, 10,000.

The following are the principal towns in Saxony,
with their present population.

Dresden,
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town is beautifully situated in the recess of a fine bay,

and rises from the shore in the form of an amphi-

theatre. The old or upper town consists of two or

three small streets, intersected by- others of the same
kind; and the new or lower town contains many hand-

some and well-built houses, several of which are ap-

propriated for lodging houses. The new buildings

on the cliff have a particularly fine situation, with a

fine terrace in front raised about 100 feet above the

sands.

Although Scarborough had once four churches, yet

St. Mary's is now the only church in the town. It is

a large and spacious building, containing several mar-
ble monuments. There are here chapels for the Bap-
tists, Independents, Quakers, Methodists, and Roman
Catholics. Scarborough has also a theatre and as-

sembly-room, which in summer are open on alter-

nate evenings. The charitable institutions are St.

Thomas's hospital for aged and infirm persons; an
amicable society, which educates and clothes 70 boys

and girls; a seaman's hospital, a spinning school, and
a school on the Lancasterian principle.

Scarborough was in former times defended by an
ancient castle, situated on a stupendous rock, rising

300 feet above the level of the sea, which washes it

on the north and south-east sides of its base. The
site of the castle occupies about fifteen acres, and it is

entered on the west side, which is lofty and precipi-

tous, by a gateway, within which are the remains of
an outwork. On the inside of this is a bridge over.

a

deep ditch, which leads to the keep tower, which is a
lofty square building, with an embattled parapet. The
walls are twelve feet thick. A great deal of the for-

tress has fallen to ruins, and a considerable part of it

was taken down to make room for barracks and a

battery of twelve pounders for the defence of the

harbour.
The harbour is large, commodious, and of easy ac-

cess, and admits ships of large burden. It is pro-

tected by a large pier, stretching into the sea with a

long semicircular sweep. The foundation is 60 feet

broad, the top 42 feet, and the height 40 feet. Some
of the stones weighed from 20 to 36 tons. The ship-

ping of this port is estimated at 30,000 tons. The
principal exports are corn, butter, hams, and salt fish;

and its imports are coals, timber, deals, hemp, flax,

iron, brandy, Geneva wine, groceries, &c. The dry-

ing and pickling of cod fish occupies a great number
of hands. There is also a great manufactory of sail

cloth in the town.

Scarborough owes its present prosperity ehiefly to

the mineral spa which attracts a great number of visi-

ters. It was discovered so early as 1620, and is cele-

brated for its cure of chronic and cutaneous diseases

The following is an analysis of the two wells.

Southern Purg^ative Well.

Sulphate of ma^esia.
Muriate of mag-nesia,

Carbonate of lime,

Carbonate of iron.

Sulphate of lime,

Muriate of soda.

Carbomc acid gas in a gallon, 98 oz.
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SCHEMNITZ, a large and populous town of Hun-
gary. It is beautifully situated in a long valley, a few
miles from the Raab. It contains several streets,

with a number of good houses, but a great many of
the buildings are irregularly distributed on both sides

of the acclivity. It has two churches, two castles,

two chapels, a royal mine office, where from 200 to

300 students, chiefly foreigners, are instructed in the
principles and art of mining. The mines run below
the town, which is nearly all undermined, and the ex-
tent of the mines is said to be about five or six miles
square. The old water tunnel is 1 100 feet below the
surface, and the new ones much lower.

In our article Hungary, we have already given a
full and particular account of the mines of Schem-
nitz.

Including the suburb of Bela-banja, the population
is about 23,000, of whom about 12,000 are engaged
in the mines. East long. 18° 54' 5", North lat.

48° 47' 45".

SCHENECTADY, a city of the state of New York,
in the county of Schenectady, at North Lat. 42° 45',

and 73° 47' West Long, from Greenwich.
The name of this city, is of Indian origin, being

derived from Schenectadea, or Pine-Wood-Landing, a

phrase, used by the Indians to designate an extent of

country, of which the present city of Schenectady
forms a part.

Schenectady is pleasantly situated, in a fertile plain,

on the south-east side of the Mohawk river. It is

bounded, on the east and south-east, by a range of
hills of moderate elevation, and of rather a light,

sandy soil. On the west of the city and the Mohawk,
the country is spread out into considerably p"stensivc

flats, possessing a soil of great fertility, and under a

high state of cultivation.

The city is laid out with great regularity: most of

its streets intersecting each other at right angles, and

dividing the area into squares.

Schenectady contains Union College, an academy,

six churches, a court house, a jail, a bank, and a

printing office.

The houses are, for the most part, constructed of

brick: and though, owing to the great intervals of

time at which some of them were built, there has

been so great a mixture of the ancient and modern
styles of architecture as greatly to impair the beauty

of the city, viewed as a whole; yet many private houses

have an air of much comfort and elegance.

Union College, for its importance as a literary in-

stitution, deserves particular notice. It is situated,

cast of the compact part of the city, on an eminence,

which affords, particularly on the west, an extensive

and delightful prospect. The city, flanked, on the

north-east and south-west, by luxuriant meadows and

pasture lands—beyond these, on the west, the beau-

tiful Mohawk, gliding calmly along—farther on, the

rich and variegated flats, terminated by a range of re-

gular and not very high hills—form, when beheld

from the College, one of the most charming landscapes

in nature.

Union College was incorporated in 1794, and was

so named from the Union of several religious deno-

minations in its establishment.

The plan of the college edifices, as drawn by M.
Ram6e, a celebrated French architect, for its beauty
and adaptation to the purposes for which it was de-
signed, is highly creditable to the taste and judgment
of that artist. Only two of the eight large edifices
of the original plan, have yet been completed. These
afford rooms for the accommodation of about 200
students, and tenements for the families of the Pre-
sident and Professors.

The faculty of Union College consists (1829) of a
President, six Professors, and three Fellows.
The libraries of the College contain about 12,000 vo-

lumes. The philosophical and chemical apparatus is

very respectable.

The usual number of students is about two hun-
dred. In 1828, there had been graduated at this insti-
tution 1120, of whom 1085 were then living.

Schenectady contains between 3000 and 4000 inha-
bitants. Neither its population nor its trade is thought
to have increased materially, for several years past.
Indeed it is one of those places, which the progress
of internal improvements has served rather to injure
than to benefit. Situated at the foot of navigation on
the Mohawk, Schenectady, before the construction of
turnpikes and the Erie canal, derived considerable bu-
siness from the purchase of western produce, which
is now carried through it to Albany and Troy.

Schenectady is more interesting from the associa-

tions of its early history, than for its present magni-
tude or importance as a city. Its early history, how-
ever, embraces so many incidents, and is so intimate-

ly connected with that of the colony of New-York,
that we cannot be expected in this place, to give any
thing liUc a general narration of it. But we may be
pei-iuitted to remark, that this is one of the most an-

cient Dutch settlements in the state of New-York. Its

early inhabitants suffered all the miseries and hard-
ships that can be supposed to have attended upon
their exposed situation, and slender means of subsist-

ence. Not powerful by their numbers; at a conside-
rable distance from their civilized countrymen; with
scarcely any thing to serve for their defence; they
were almost continually during many years, falling

victims to savage treachery and barbarity. And on the

evening of Feb. 8th, 1690, the town was surprised by

a party of French and Indians, and there ensued such

a scene of conflagration, and inhuman cruelties, as

cannot adequately be described. The whole town was
completely destroyed—upwards of sixty persons were
shockingly massacred—about thirty shared a worse
fate from being carried into captivity by the Indians

—many others fled naked towards Albany, in the

heart of a severe winter, and through a deep snow.

Of these some were frozen to death; while others pre-

served their lives, but lost their limbs through the se-

verity of the frost.

On the 17 th of Nov. 18 19, one hundred and one houses

were accidentally burned in this city. These have

not all been rebuilt, nor their ruins all removed, which
give to a part of the city, a dreary aspect.

Chester Averiil.

SCHEUCHZER, John James, and John. See

BOTANT.
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SCHILLER, Friedrich Johann Christoph, was

born at Marbach, a small town of Wurtcmberg, on

the banks of the Neckar, on the 18th Nov. 1759. His

father, who had been a surgeon in the Bavarian army,

and had served in the Netherlands during the succes-

sion war, obtained a captain's commission from the

Duke of Wurtcmberg, and he was principally em-

ployed in laying out the pleasure grounds at Ludwigs-

burg and Solitude.

Young Schiller received his earliest instructions

from one Moser, pastor and schoolmaster in the vil-

lage of Lorch, and he seems to have at this time taken

up the idea of devoting himself to the clerical profes-

sion. He accordingly studied at Ludwigsburg in re-

ference to this profession 5 and he underwent in four

successive years the annual examination before the

Stutgard commission, to which young aspirants to

the church are subjected.

The Duke of Wurlemberg having provided a free

seminary at Stutgard, pressed Schiller's father to

avail himself of its advantages for his son. This offer

embarrassed them exceedingly : but notwithstanding

their previous determination, that young Schiller

should be educated for the church, he was enrolled in

the Stutgard school in 1773, for the purpose of fol-

lowing the profession of the law. The system of mi-

litary drilling which prevailed in this school, and
which gave formality to the amusements as well as to

the studies of the pupils, accorded ill with the uncon-

strained freedom which Schiller had formerly enjoy-

ed. Hence he was soon disgusted with his situation,

and in 177 5 he renounced for ever all views towards

the profession of the law ; but he passed only from
the study of law to that of medicine, not as a more
congenial pursuit, but as the means of detaching him-

self from one less attractive. He had begun to study

in secret Plutarch, and Shakspeare, arid Klopstock,

Lessing, Herder, and Goethe. His admiration of the

Messiah of Klopstock led him to compose, when he

was only fourteen years old, an epic poem called

" Moses." His attention was next directed to the

drama, by the great popularity of the Ugolino of Ger-

stenberg, and the Gotz Von Berlichingen of Goethe;

and he composed a tragedy called Cosmo Von Medicis,

some fragments of which he inserted in his Robbers.

When Schiller was in his 19th year, he began his

tragedy of the Bobbers, the publication of which ex-

cited the greatest interest. Translations of it imme-
diately appeared in almost all the languages of Europe,
and were everywhere read with the mingled feelings

of admiration and aversion. In Germany it was re-

ceived with the most extraordinary enthusiasm; and
though the general opinion was in its favour, yet the

severest censures were passed on its moral tendency.

He was accused of having injured the cause of mora-
lity, and of having excited the fiery temperaments of

youth to pursue the fortunes of his abandoned hero.

It has even been stated, that, under its pernicious in-

fluence, several students at Leipsig deserted their

college, and resolved to form a troop of banditti ia

the Bohemian forest ; but this and similar stories

were entirely false, and had their origin in the cir-

cumstance of a German nobleman having been driven
to the highway by a long course of debauchery and
extravagance.

Nothing seems to have been more remote from

Schiller's intention than to produce any such effects;

and he even speaks in his preface of the moral influ-

ence of his piece in terms which, while they do ho-

nour to his heart, evince at the same time his inexpe-

rience and ignorance of the world. Schiller had
finished the original sketch of the Robbers in 1778,

but he had kept it secret till he had completed his

medical studies. In 1778, he wrote a Latin essay on

the Fhilosophy of Physiology, which was never print-

ed; and after pursuing his studies with assiduity he

was, in 1780, appointed surgeon to the regiment .'3t<^^i^

in the Wurtemberg army. This promotion enabled

him to print the Bobbers at his own expense, as no

bookseller could be found to undertake it.

Although Schiller had, by the publication of this

tragedy, forfeited the good opinion of the Grand Duke
of Wurtemberg, yet its great popularity gained him
may new friends and correspondents. Among these

was Freiherr Von Dalberg, superintendent of the

theatre of Manheim, under whose patronage Schiller

remodelled the Bobbers, and had it brought on the

stage in 1781. Schiller went to Manheim in disguise,

to see the first representation of his tragedy; but he

was discovered, and put under arrest during a week
for the offence. Having committed the same act a

second time, he dreaded more rigorous measures,

and he was therefore induced to quit Stutgard in Oc-

tober 1782. Afraid of residing so near to Stutgard

or Manheim, he went to Franconia, and was living

principally atOggersheim under the name of Schmidt,

when Madame Von WoUzogen, whose sons had been

his fellow students at Stutgard, invited him to their

country-house at Bauerbach, near Meinungen. Be-

neath her hospitable roof he resumed his poetical

labours, and in the course of a year he brought out

his tragedies of Verschwonmg des Fiesco, {Conspiracy

of Fiesco,) &nd Kabale und Liebe, {Court Intriguing

and Love.) During his arrest at Stutgard he had be-

gun Fiesco, which was published along with another

piece in 1783, and soon after brought out on the Man-
heim stage.

Schiller had long been ambitious of being appointed

theatrical poet at Manheim; and his friend Dalberg

was now able to assist him in procuring that appoint-

ment, which he obtained in Sept. 1783, and which,

while it gave him a situation of respectability, held

out to him the prospect of a seasonable remuneration.

He was soon after elected a member of the German
Society at Manheim, and acknowledged a subject of the

Elector Palatine.

Schiller now engaged himself in bringing out a pe-

riodical work devoted to the concerns of the stage,

the main purpose of which was to advance the drama-

tic art. The first number of this work, entitled the

Bheinische Thalia, enriched with three acts of his Don
Carlos, appeared in 1785, and with the exception of

one short interruption was continued till 1794. This

work, besides his dramatic speculations and perfornv-

ances, contains several of his poems.

About this period Schiller composed his PhilosO'

phical Letters, a short and unfinished fragment, which
is interesting only as containing the speculations of its

author on various metaphysical subjects, which must

always possess a deep interest to every reflecting

mind.
The first number of his Thalia had obtained Schil-
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ler such favour from the Duke of Sachsen Weimar,
that this prince transmitted to him the title of a coun-

sellor, and about the same time he received from Leip-

s'lg four miniature portraits, two of which were of

very beautiful young ladies, who had admired his

writings, and sent him this hidden mark of their

esteem. This little incident is supposed to have induc-

ed him to remove to Leipsig, which he did in the end
of March 1785. In this city, however, he did not long

remain, and having received pressing invitations to

Dresden, he followed the new impulse, and went to that

capital at the end of summer. Here he took up his

residence with the Apellationsrath Korner, who lived

at Loschvvitz, near Dresden; and he completed his

Don Carlos, which was published in 1786. It is writ-

ten in blank verse, and is the first of Schiller's plays

that bears the marks of matured genius.

Schiller seems now to have taken a distaste at the

drama, and to have occupied himself with the compo-
sition of various lyrical productions. Some of these

have been mentioned by his biographer as among the

most finished efforts of his genius, viz. the Walk, the

Song of the Bell, his Eitter Toggenburg, his Cranes of
Ibyciis, and his Hero and Leander. Another poem,
written about this time, and entitled The Freethinking

of Passion, is said to have originated in a real but

hopeless attachment to one of the first beauties of Dres-

den, who is said to have sat for the picture of the

princess Eboli in Don Carlos. The celebrity of the

thaumaturgic exploits of the conjuror Cagliostro at

Paris, seems to have given rise to a novel which Schil-

ler now produced, under the title of Geisterscher, or the

Ghost Seer, two volumes of which were published.

The composition of this work seems to have given

its author a dislike to fictitious writing, and he now
resolved to devote his mind to the study of history.

The composition of Don Carlos had led him to study

the affairs of Spain under Philip II. and he was thus

induced to take the Revolt of the Netherlands as the

subject of his first history. While engaged in this

work he projected a more extended one under the title

of a History of the most remarkable Conspiracies and
Revolutions in the Middle and Later Jlges, of which he

published the first volume in 1787, but it is little more
than a translation of St. Real's Conspiracy of Bedmar
against Venice.

Our author had long contemplated a visit to Wei-
mar, which he at last effected in 1787. In this litera-

ry city resided Goethe, Herder and Wieland. With
the two last he became extremely intimate; but Goethe,

from his dislike of the Robbers, avoided an introduc-

tion to Schiller. In the midst of the best society in

Germany, and occupied with his historical work, he

continued his residence at Weimar. His old patroness

Madame Von Wollzogen again invited him to Bauer-
bach; and at Rudolstadt, where he staid during a part

of that visit, he first saw the Fraulein Lengefeld, a lady

who made a deep impression on his heart, and who
entertained for him a reciprocal feeling.

The first volume of his History of the Revolt of the

Netherlands appeared in 1788, and while 'it added
greatly to his reputation, it obtained for him the more
solid advantage of a permanent settlement in life.

A vacancy having taken place in the professorship

of history in the university of Jena, by the resignation

of Professor Eichorn, Goethe (whose dislike to Schil-

ler terminated in a warm friendship) recommended

him to Amelia, the regent of Sachsen-Weimar, and
along with Voigt, the head chaplain of the court, he
solicited for him the vacant chair. This application
having been seconded by the general voice, Schiller
received the appointment and went to Jena in 1789.
In the February following he married the Fraulein
Lengefeld, and entered upon a new era in his life.

Thus occupied with the study of history as his pro-
fession, he devoted himself to the composition of a
History of the Thirty Years War, which he published
in 1791, and which is deemed in Germany his chef-
d'oeuvre in history. Soon after the appearance of this

work Schiller was seized with a disorder in the chest,

which, though its violence was overcome, never quitted
him during the rest of his life. The duties of his class

were discharged by proxy, and he was obliged to
abandon all his historical studies. In this distressing
condition a ray of benevolence shone upon him from
an unexpected quarter. The hereditary prince, now
reigning Duke of Holstein Augustenburg, conjunctly
with the Count Von Schimmelman, conferred on him
a pension of a thousand crowns for three years, under
no other condition than that he should be careful of
his health, and make every exertion for its recovery.
The delicacy and politeness with which this act of ge-
nerosity was proferred, touched Schiller more than
even the gift itself.

When the violence of his disease had abated, Schil-

ler turned his thoughts into a new channel of specula-

tion,—the study of the Kantian philosophy, a subject

which had agitated all Germany. The views which
he was led to take of this subject have been published

in various treatises, the most elaborate of which are

the essays on Grace and Dignity, on Naive and Senti-

mental Poetry; the Letters on the Esthetic Culture of
Man; on Magic Art; on ihe'Pathetic; on the Cause of
our Delight in Tragic Objects; on Employing the Lotv

and Common in Art.

After conceiving and abandoning a design of wrising

an epic poem, of which Gustavus Adolphus was to be

the subject, he again returned to the drama, and re-

solved to compose his Wallenstein. In 1793 he gave
up his Thalia, and, with the assistance of Goethe, he
began a new periodical work, under the title of Horen.

He also undertook the superintendence of the Musen-
Almanach, a kind of work very common in Germany,
the object of which is to preserve and publish annual-

ly a series of short poetical effusions collected from va-

rious quarters. The Musen-Almanach was celebrated

by a collection of epigrams called the Xenien or Xenia,

a sort of German Diinciad, directed against the bad

taste, dulness, and affectation, of a set of inferior au-

thors who had viewed with a jealous eye the union of

two such men as Goethe and Schiller. Although the

A'enj'awere never completed, yet the part which did ap-

pear excited a great commotion among the dull malig-

nants against whom they were directed. The Musen-

Almanach, in which they appeared in 1797, was con-

tinued till Schiller left Jena, and the Horen ceased

some months before.

The great work of Wallenstein, at which he had

been busy for seven years, at last appeared in 1797,

and is considered by competent judges to be the best

performance that he had yet produced. It is regarded

indeed by some as the greatest dramatic work of the

eighteenth century. It has been translated into French
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by Benjamin Constant, and the last two parts of it into

English by Mr. Coleridge.

After the publication of Wallenstein, Schiller re-

moved to Weimar in quest of a milder winter climate;

and on this occasion the pension which he enjoyed

from the Duke of Weimar was increased, as it had

been four years before when he received an invitation

to the university of Tubingen. He shared along with

Goethe the task of superintending the affairs of the

stage. He remodelled, in conjunction with Goethe,

his Don Carlos; and he now composed his Mary Stew-

art, a tragedy of much beauty, which appeared in

1800. In 1801 was published his il/aM/o/"Or/ea7is, which

is considered as one of the finest of modern dramas,

and is supposed to evince more genius than any of the

other productions of its author. It was highly popu-

lar on the stage, and added greatly to his reputation.

In 1803 he published his Bride of Messina, in which
he has introduced the ancient chorus; but though it

contains many fine pieces of lyrical poetry, yet it has

found no imitator, and few admirers.

In the following year appeared his JVilhelm Tell,

which is considered by his biographer as one of his

very finest dramas, and "as exhibiting some of the

highest triumphs which his genius, combined with his

art, ever realised." "Less comprehensive and ambi-
tious than ff'allenstein, less ethereal than the 3Jaid of
Orleans, it has a look of nature and substantial truth

which neither of its rivals can boast of."

In 1804, when Schiller was returning from Berlin,

where he had been witnessing the exhibition of If'il-

helm Tell, he experienced a violent attack of his former
complaint; but he escaped its fury, and again resumed
his labours. He executed various translations from
the French and Italian, sketched a tragedy on the his-

tory of Perkin Warbeck, and finished two acts on Di-
mitri of Russia; but in the midst of these- occupations
he was again arrested by disease. The cold spring of
1805 brought back his complaint, and notwithstanding
all the assistance which medical skill could give, he
expired on the evening of the 9th of May, in the 46th
year of his age, leaving behind him a widow, two sons
and two daughters.

There were found among his papers his letters to
Dalljerg, which were published at Carlsruce in a small
duodecimo in 1819. For the preceding facts respect-
ing the life of Schiller, we have been indebted to The
J.ife of Frederick Schiller, comprehending an examina-
tion of his TForks, which appeared in London in 1825.
It is an able and well-written piece of biography, which
will be I'ead with the deepest interest.

SCHIRAS, or Shiras, a celebrated city of Persia,
and capital of the whole empire. It is finely situated
between mountains in a rich plain, about seven leagues
long and four broad, unrivalled for its beauty and fer-

tility. The immediate environs of the city are laid
out in magnificent gardens, the most celebrated of
which is that of the Vakeel, now the garden of Jehan
Nama. Through this fine foreground of trees and
gardens the lofty domes of the mosques have a grand
appearance, and excite expectations which are greatly
disappointed on entering the town. The streets are
in general narrow, winding and dirty, and the houses
are small and mean. The great bazaar or market
place, built by Kurim Khan, is about a quarter of a
mile long, built of yellow burnt brick, and arched at
top, with numerous skvlights to admit the light and

Vol. XVL Part II.

the air. All the different trades of the city have quar-
ters assigned to them in it. The citadel in which the

governor resides, is a fortified square eighty yards
wide, and is the residence of the governor. The royal

palace is no ways elegant. Schiras carries on an ex-
tensive trade in sugar, pepper, cinnamon, chintz, piece
goods, which it receives from Bushire and India, and
transmits them to Ispahan and Yezd, receiving in ex-
change the manufactures of these cities. The wine of
Schiras has long been celebrated for its fine colour and
rich taste.

Hafiz was buried in a small garden about one mile
and a half from the city. His tomb erected by Kurim
Khan, is of black and white marble, in the shape of

a coffin, having inscribed upon it two of his poems,
and the date of his death, Sec. A splendid copy of the

works of Hafiz is always kept in an adjoining house.

Population about 40,000. East long. 52° 44', and
north lat. 29° 36'. See Macdonald Kinneir's Memoirs
of the Persian Empire.
SCHIRVAN, a province of the north of Persia, of

the form of a triangle, the apex of which stretches

into the Caspian Sea. Its breadth varies from 16 to

160 miles. This province has been divided into four

districts, 1st, The plain at the foot of the mountains
between the Rubas and the Ata; 2d, The strait ridge of
mountains from the Atatschai to the plain on the left

bank of the Kur; 3d, The plain on the river Kur; and
4th, The lofty mountainous district which limits the

other three districts.

Schirvan is in general fertile, being watered by many
rivers, some of which discharge themselves into the
Caspian, and others into the Kur. The chief of these
are the Samur, Deli, Sugaite, and Pirsagat. The vil-

lages in the plain between the Rubas and the Ata are
surrounded with orchards, vineyards, and plantations
of mulberries. The plain on the left bank of the Kur
is, in a great measure, overgrown with rushes.
The principal towns of Schirvan are New Schama-

chi, the capital of Baku. Schamachi is situated in a
plain on the river Aksisi. It is of a quadrangular
form, each side being 800 paces long. The walls,

which are built of unburnt brick, are surrounded with
a deep ditch. Baku has already been described under
that article. See Macdonald Kinneir's Memoir of the

Persian Empire.
SCHLUSSELBURG, a town of Russia, situated on

the left bank of the Neva, at its outlet from Lake La-
doga. It is defended by a fort about 146 yards square,
built on an island in the Neva about 350 yards long.

The walls, built of stone and brick, are about 50 feet

high and very thick. Cotton and porcelain are manu-
factured here. Population about 3200.

SCHNEEBERG, a town of Saxony situated on an
eminence near the Mulda. It contains several public
schools. Smalts are manufactured here on a large
scale. The chief products of the mines in the vicinity

are iron, cobalt, bismuth, and silver. Population
about 4500.
SCHRECKHORN. See Alps.
SCHUMLA, or Ciumla, a town of Turkey in Eu-

rope, and in the province of Silistria, on the road from
Constantinople to Wallachia. It has a castle and se-

veral handsome mosques. Hardware goods are ma-
nufactured here, and ready made clothes from Con-
stantinople. The population is said to amount to

30,000. East long. 26° 56', north lat. 43° 25'.
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SCHUYLKILL NAVIGATION.—Among the im-
provements in the state of Pennsylvania, the works
constructed for the purposes of Inland Navigation, on
the Schuylkill, are entitled to a conspicuous place.

This River which the Commonwealth may truly call

her own, having its origin in her Mountains and its

termination in the Delaware within her limits, has
claimed the care and attention of the Legislature from
early times. Several acts have been passed relating
to the improvement of its navigation, money has been
raised for the purpose, and Commissioners appointed
to expend it. Companies were incorporated to connect
the Schuylkill with the Delaware and the Susquehan-
nah, and although at the time they commenced their

operations the public mind was not sufficiently ripe to

carry them through to a successful result, yet enough
was done to show, that thus early, the subject was
viewed as a very important one. The coolness and in-

difference which succeeded the abandonment of the
labours of the Company to connect the Schuylkill with
the Delaware, retarded for many years, any fresh at-

tempt to improve the navigation of this River.
Serious apprehensions of a scarcity of fuel from its

accustomed sources began to be entertained, and new
channels of supply to be looked for: the certain know-
ledge that Anthracite Coal abounded on the head
waters of the Schuylkill, connected with other causes,
at length stirred up individuals tc attempt to improve
its navigation from tide water to the coal region.

Application was made to the Legislature for the
necessary powers, and in IMarch 1815, an Act of As-
sembly was passed authorising the incorporation of a
Company with full privileges. Suljscriplion books
were opened at several places and about 100,000 dol-
lars was subscribed. On the 2d of Septemljer, the
Governor issued Letters Patent incorporating the sub-
scribers, and in a short time afterwards they were or-
ganized into the Schuylkill Navigation Company. The
President and Managers had a difficult and arduous
task befoie them; they were about to commence a
novel undertaking, without the aid of skilful persons
to execute the work, and with a very small capital.

With such assistance as could be obtained, they began
the work in the spring of 1816, and steadily continued
their operations, until by the close of the year 1820,
they had nearly completed, in the upper section of the
river, 15 dams, 14 canals, and 46 locks, and in the
lower section, 8 dams, 4 canals, and 21 locks. The
capital had been increased to 500,000 dollars, of which
50,000 dollars was subscribed by the Commonwealth.
They had received 433,442 dollars, of which 390,889
dollars had been applied to the construction of the
works, and 34,791 dollars to purchase Real Estate ne-
cessary to secure a supply of timber and avoid the
payment of damages. The works thus in part accom-
plished were productive of but little advantage, for in

conformity to the Act of Assembly they were con-
structed in dilTerent sections of the River and were
unconnected.

In the oi'iginal plan for effi;ctingthis improvement,
it was contemplated that in many places it would be
sufficient to make sluices in the River. The experi-

ence of two dry seasons convinced the Managers that

in the low state of the water, a more extensive work
was necessary, and induced them to change the mode

to one more permanent and substantial in its charac-
ter, consisting of Dams, and Locks, and Canals,
throughout.

The Company engaged the services of Thomas
Oakes, for their Engineer, a faithful man, and skilful

mill-wright, who had acquired considerable knowledge
of the art of Canaling in England, the place of his na-
tivity; he laid out nearly all the works fi'om the mouth
of Perkiomen Creek to the town of Hamburg; almost
the whole distance between these two points was de-

signed for Canals, which he preferred to river naviga-
tion by Dams and Locks. He superintended the exe-
cution of them until his death, which occurred in Au-
gust 1823, w hen the Company were deprived of the aid

of a most efficient and able officer.

The funds of the Company became absorbed by their

heavy engagements, additional subscriptions were
made to the Capital Stock until the amount exceeded
one million of dollars, when they ceased, money was
then borrowed. The first loan was made in the month
of February 1823, by a single individual, Stephen Gi-
rard, Esq. the largest stockholder, it amounted to

230,850 dollars.

Unforeseen difficulties and occurrences followed the

labours of the Company, several seasons of severe sick-

ness retarded their progress, and occasioned heavy
pecuniary losses. One of the Canals near Reading
passing through a limestone formation, containing nu-
merous sinks and caverns, was a cause of great vexa-

tion and delay. The bottom of it was finally planked,

as the only effectual remedy within reach.

In the year 1825, the Navigation was to a consider-

able degree made complete from the Coal Mines at

Mount Carbon to Philadelphia; from that time to the

close of 1828, many valuable additions and improve-

ments have been made on the works, the navigation

has been extended to Mill Creek, the channels of the

river have been deepened and towing paths made along

the pools of the Dams.
The Cornpany after a series of years of toil and

labor in this concern are beginning to reap some fruit

from their exertions, the trade and transportation

which commenced in 1825 with a small amount, haa

increased at a steady and regular rate.

The quantity of Coal txansportcd

on the works in - -

In ....
In ....

The whole tonnag'e that passed in

In ...
In ....

The tolls received in

In ....
In ....

Years. Tons.

1826 was 16.7(ir

1827 31,360
1828 47,284

1826 was 32,404
1827 65,502
1828 105,463

1826 were §43,108 67
1827 58,149 74
1828 87,171 56

The navigation on the Schuylkill is of a mixed cha-

racter; it is in part in the river, and in part in the ca-

nals. It is a difficult matter to say, even after this

experiment, which system of improvement is entitled

to the preference, either as to cost or facility of trans-

port. It is a fact, that a horse towing a boat, will

with greater ease go at the rate of four miles an hour

in a pool, than three miles in a canal. On the other

hand, the navigation of the river is frequently inter-

rupted by strong currents and high winds, so as to

render it unsafe for boats to pass on it, when they can

with safety use the canals.
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Tlie width of the river varies from one hundred to

five hundred feet and upwards. In some places the

dams are built upon the rocky foundation, in others,

where there is no rock, they are erected upon sheet-

ings ol'logsrunninsjup and down stream. Theheightof

the dams" is from 5 feet to 30 feet. The canals are gene-

rally 34 feet wide at top water, having a depth of at least

3 feet; their length is from j of a mile to 22 miles.

The longest level on a canal without interruption is 8

miles, and the greatest length of a pool about 5^ miles.

The locks are mostly 17 feet wide, and 80 feet long;

the 5 upper locks are 13 feet 6 inches wide, which is

found 10 be suflicient for convenient navigation. The
boatsused exclusively on the Schuylkill arefrom 1 1 fett

to 13 feet wide, and 65 feet long, capable of carrying

32 tons. The Union Canal boats are 8 feet wide, 65 feet

long, and 25 tons burden. They draw more water

than the Schuylkill boats. It was calculated that the

Schuylkill navigation should afford a depth of 3 feet

of water throughout its whole extent; but as the

boats from the Union Canal require more depth

of water, it is designed to increase it to 3 feet 6 in-

ches from the junction of that canal to tide.

Beginning at the upper end, the fall in the Schuyl-

kill for 22 miles, is 250 feet; for the next distance of

22 miles, it is 180 feet, while for the remainder which
is 64 miles, it is no more than 180 feet. A necessary

consequence of this, is, that near the head, the dams
and locks are very close one to another, the pools and
canals are short, and the navigation tedious. The
locks in some places are single, in others combined, 2,

3, 4, and 5, are joined together. There is a level

towing path along the pools of the dams, stoned on
the river side, and gravelled on the top; the boat chan-

nel is close along side of the path.

There are numerous farm and road bridges, cul-

verts, and aqueducts; some of wood and stone, others

of stone altogether. Some of the locks are built of

cut stone laid in cement; others are of dry wall plank-

ed. There is one tunnel 150 yards long, it is 17 feet

wide, and 1 1 feet high.

The work has cost on an average about 20,000 dol-

lars per mile; the excavation of the canals in some
places was done for S3,000 per mile; in others it rose

to 15,000 and 20,000 dollars, and at one spot a single

mile of excavation cost upwards of 60,000 dollars.

This improved navigation extends from "the Lan-
caster Schuylkill bridge" at Philadelphia, to themouth
of Mill Creek in Schuylkill county, a distance of 108
miles, 4 chains, and 88 links, of which 62 miles 68
chains and 62 links is canal, and 45 miles 16 chains
and 26 links is river navigation. The total fall over-
come is 610 feet, by 31 dams and 125 locks. There
are 70 houses for lock tenders, and 3 collectors' offi-

ces. The whole expenditure of the company is about
2,200,000 dollars, of which 1,070,000 dollars is >.ipital

stock, the residue principally money procured on loan.

The course of the river is about north west from
Philadelphia. On its banks are Norristown, Potts-
grove, Reading, and Hamburg, and several villages;

it passes through parts of the counties of Philadelphia,
Montgomery, Chester, Berks and Schuylkill.

It rtceives the waters of Mill Creek, Norwegian,
the West Branch, the Taiiuiqua, Maiden Creek, Tul-
pehocken, .Angelica, Allegany, Hay Creek, Manataw-
ny, French Creek, Pickering, Perkiomen, and the
Wissahickon, and empties into the Delaware seven

miles below the city of Philadelphia. The tide flows

to the Fair Mount dam, and affords depth of water

for vessels of 300 tons, but the navigation is inter-

rupted by the Permanent bridge at Market street.

Spacious store houses and commodious wharfs are

erected along the eastern shore, nearly all of them
have been built within a few years, since the first

opening of these works; lots on the margin are much
sought after and have greatly risen in value.

The trade on the Schuylkill is yet in its infancy.

The city front is gaining consequence. A few years

ago it was rare to see any vessels arrive or depart ex-

cept now and then river craft with wood and lumber.

Since the 1st of April 1828 to the close of the year,

two hundred and thirty-live sea vessels, have been

loaded for various ports in the Eastern and Southern

States.

The improvements of this Company have made
many extensive and valuable water powers along the

line of their works. At Fair Mount are erected the

works for supplying the city of Philadelphia with pure

and wholesome water, by the most simple and effec-

tual adaptation of nature to art any where to be found.

From the Flat Rock dam seven miles above the city,

water power is supplied for the manufacturing esta-

blishments at Manayunk, a village on the canal of

considerable size, which has entirely arisen within a

few years from this improvement. The company de-

rive an annual income of S 10,000 for the use of these

water rights.

There are several extensive establishments for ma-
nufacturing at Norristown, deriving their supply of

water from the dam erected there. Others are being

erected at the mouth of French Creek in Chester

county to be supplied from the water of the Schuyl-

kill. At many other places, water can be spared and

used to advantage, which will be brought into opera-

tion as the wants of the community may require it.

In the progress of this work, some legal questions

of moment, have been brought forward and settled,

besides the usual claims for compensation for land

taken or mills damaged: soon after the erection of

the dam at Fair Mount, an ice freshet of considerable

magnitude occurred, which carried away the wooden
superstructure of the Falls bridge. The proprietors

of it conceiving their loss was occasioned by the dam
swelling the waters and preventing a free passage for

the ice, sought to recover the amount of their loss;

the matter was submitted to a court and jury where

the subject was fully examined; the result was against

the claim. Owners of land along the river had from the

earliest times, enjoyed the privilege of catching fish in

the river, the erection of the dams preventf^d fish from

passing up and rendered the employment worthless.

They contended that the Company was obliged to

compensate them for the loss of these fisheries, some
of which had been of great value and commanded
high rents. This question was submitted to the su-

preme court of Pennsylvania, who decided after an

able argument and full investigation, that it was a

case in which the Navigation Company were not bound

to make compensation.

The history of the Schuylkill Navigation Company
shews what important results may be produced by a

course of steady perseverance amidst surrounding

difficulties. At the time they commenced, almost

every private company incorporated for the purpose
4 E 3
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of inland navigation, in Pennsylvania if not in the

United States had proved abortive, and terminated

either in absolute abandonment, sale to the public au-

thorities, or else had greatly to depend on legislative

assistance. The Schuylkill Company is an instance

where more than two rnillions of dollars have been
supplied by individuals and corporations—50,000 dol-

lars only of the whole amount expended having been
furnished by the State. Since the commencement of

this work, the spirit for improvement has rapidly ex-

tended itself, the Union Canal Company has been re-

organized, and completed their navigation connecting
the Schuylkill at Reading with the Susquehannah at

Middletown. The State of Pennsylvania has embark-
ed in the system on an extensive scale, she has ex-

pended millions in the enterprize, for an extension of

the chain west and north, and such progress has been

made, that in a short time, a communication will be

made with the Ohio river, the Lakes and the waters

of the State of New York.
John G. Hoskins.

SCHWEITZ, the name of one of the Swiss cantons,

situated adjacent to the lakes of Zug and Lucerne. It

has a superficial extent of 460 square miles. The prin-

cipal mountains are,

Mytten,
Pregel,

Keg-i,

Heielit in feet.

6000
SSOO
6000

The chief occupation of the inhabitants is the pas-
turage of their cattle. The inhabitants who are Ca-
tholics amount to 30,000.

Schweitz, the capital of the canton, is situated in a val-

ley about 2 miles from the lake of Lowerz. The houses
are good, and the church is large. Population 5000.
SCHWERIN, the capital of the grand duchy of

Mecklenburg Schwerin, is pleasantly situated on the
lake of Schwerin. The town, which is nearly square,
is divided into the old and the new, the moor and the

suburbs. The chateau or grand ducal palace, is situ-

ated on one of the charming islands of the lake. It is

fortified, and communicates by a draw-bridge with the

town. It contains a cabinet of natural history, a gal-

lery of pictures, and fine gardens. The duke has also

a fine chateau at Ludwigsburg, three miles from
Schwerin, which is built in the modern style, with an
English park. The principal public buildings and
establishments in the city are the ci-devant cathedral

church, two Lutheran churches, a Catholic church, an
orphans' hospital, a poor's house, and a synagogue.
There are here several breweries and distilleries, and

a few trifling manufactures.

Not far from Schwerin and Wismar, are the sea

baths of Dobberan, which are much frequented in

July. Near these baths are the holy dike, a bulwark

of great strength and antiquity, erected to keep off the

sea. It is built of large stones with cement, polished

and ornamented with figures analogous to those of

the mythology of the northern nations. Population

8500. East Long. 11° 24', North Lat. 53° 40'.

SCIENCE, Curiosities in.

As it has been usual in works of this kind to collect

under a general article what have been called Rational

Jiecreations, or popular experiments, founded on some
scientific principle, or tending to illustrate some sci-

entific doctrine, we must, in obedience to the establish-

ed usage, present such a collection to our readers.

We have made it our endeavour in all the scientific

treatises in this work, to have them drawn up in as

popular and intelligible a form as the subject would

admit, without compromising the scientific character

which all such articles must possess; and hence many
popular instruments and showy experiments have been

already fully described in this work. The subject,

however, is far from being exhausted, and there still

remains a vast number of scientific wonders and curi-

osities of which we have yet given no account. Many
of them, however, are of such a hackneyed character,

having appeared in so many works, and been so often

the theme of popular lectures and exhibitions, that we
shall direct the attention of our readers only to those

which seem the most interesting, or which are distin-

guished by their brilliancy or their novelty, or by

their importance as leading facts in the history of

science.

Those who expect in this article a detail of tricks

and deceptions which belong to the province of leger-

demain, will be much disappointed. These have their

interest, like every thing else, but they have no claim

to a place in a Dictionary oi useful knowledge.

For the sake of method, we shall follow the alpha-

betical arrangement of the sciences.

ACOUSTICS.

1. On the Acoustic Figures produced by the Vibration

of Plates.

Galileo long ago pointed out a method of showing

the vibration of plates held horizontally, by covering

the plate with fine sand, which accumulated in those

parts of the vibrating surface which were at rest. In

the year 1787, M. Chladni of Wirtemberg made a

great number of experiments on the nature of the vi-

brations produccdby plates of glass of different shapes.

In our article Acoustics, we have done little more
than mention these experiments, and have given a few

specimens of the acoustic figures produced in these

experiments in Plate II. Fig. 5, 6, 7, 8,9; but as the

subject is highly interesting, and as the experiments

may be easily repeated, we shall make no apology for

resuming the subject.

The plates used in such experiments should be thin

plates of good window glass, from three to ten inches

in diameter, having their edges ground to the shape

required. The powder to be used may be very fine
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sand, but Professor Oersted, whom we have had the

pleasure of seeing repeat many of Chladni's experi-

ments, prefers the Lycopodium powder.

In order to damp the vibrations of the plates in par-

ticular places, we have only to pinch them between

the finger and thumb of the left hand in the place di-

rected, and then set them a vibrating by drawing a

fiddle bow over their edge. Sometimes another place

may be damped by the application of another finger of

the left hand, or any points of the plates may be press-

ed against one or more fixed objects.

These methods of damping by the fingers, and by

pressing against fixed obstacles, are shown in Plate

CCCCLXXXIII. Fig, 1. 2, 3.

In Fig. 1. one part only is damped by being pinch-

ed between the fingers and thumbj but it is easy to

damp another part by any of the three unoccupied fin-

gers of the same hand.

In Fig. 2. the centre c of an elliptical plate is damp-
ed by pressing it with the thumb against a fixed point,

such as a piece of cork, and two points at its circum-
ference are damped by the application of two fingers.

In Fig. 3. the point e is damped by bringing the

elliptical plate against an upright fixed obstacle a b,

and the two points c, d are damped by the two fingers.

In place of using the fingers alone, particular places

may be damped by means of a wooden vice, Fig. 4.

furnished with small wooden screws, or it would be

easy to construct a more complicated one in which
the arms moved round joints, so that a number of

points could be easily pinched at the same time.

1. If we take a square plate, Fig. 5. and pinch it in

the centre, while it is put into vibration by drawing
the bow near one of the angles, the sand will accumu-
late as in the figure, and the sound will be the gravest
of all. Sometimes the figure changes into four

curves, which join the middle of the sides of the plate.

2. If the square plate pinched at the centre is made
to vibrate by drawing the bow along the middle of one
of its sides, the sand will accumulate as in Fig. 6. and
the sound will be less grave than in the preceding case.

3. If the plate Fig. 7. is pinched at N, and the bow
applied at F in a line perpendicular to the side AB,
the sand will arrange itself in three parallel lines.

4. But if it is pinched a little farther from the edge,

as at N, Fig. 8. the lines will change into curves as in

the figure.

5. If the square plate is held at N, and the bar ap-

plied at F, Fig. 9. two parallel lines, and one perpen-
dicular line will be produced as in the figure.

6. It a. circular plale, Fig. 10. is pinched at its centre,

and also at another point of its circumference, and if

the bow is applied 45° from this last point, a cross will

be ])roduced as in the square plate, Fig. 5. The tone

is here the gravest that the plate can jiroduce. Fig.

10. may be produced merely by pinching the plate at

its centre.

7. Fig. 1 1. may be produced by the very same pro-

cess as the last, merely by drawing the bow more gently
and rapidly over the point of 45°. Sound less grave.

8. The effect in Fig. 12. where the rays form angles
of 40° is produced by the very same process as that of
Fig. 10, with this difference only, that the bow is

drawn at a point 30° from the point in the circumfer-
ence that is pinched. The figures which are formed
of 2, 4, 6, 8, and 10 diameters, often assume deformed
shapes, in which two of the lines unite to form a curve

line, which does not pass through the centre of the

plate. Thus the figure with eight rays. Fig. 13. some-
times assumes the form shown in Fig. 14. in which
there is one nodal line left, the others being united in

pairs into three curves.

When the centre of the circular plate is left free, a

new set of figures are formed, as shown from Fig. 15.

to 19.

9. Of these, one that gives the gravest sound, and
the most simple form, is that of Fig. 15. formed of a
single circular line. In order to produce this, any
point through which the circular line is to pass is

pinched, and the bow is drawn on the opposite side of

the diameter passing through the point that is pinched;

as this circular line has a determinate position, a few
trials are necessary, to find the proper distance from
the centre at which the plate is to be pinched.

10. To produce Fig. 16. composed of a diameter and
a circular line, we must pinch the plate nearer its

edge, and apply the bow to a point 90° from that point.

The sound produced is more acute than the preceding.

11. Fig. 17. is produced by pinching the plate as

in the last case, and applying the bow at a point 45°

from the point pinched. In proportion as the diame-

tral lines increase in number, the circular line ap-

proaches the margin of the plate.

12. Several circular nodal lines may be produced as

in Fig. 18. To do this, we have only to pinch the plate

in two or more places through which the lines are to

pass; the two points that are pinched being always in

the same radius, and their proper distance from the

centre being found by trial.

13. The distortion of Fig. 18. shown in Fig. 19. is

produced by pressing a point of the circumference

against a fixed obstacle, and applying the bow at a

point 30° from the point of contact, the interior circle

being changed into an ellipse, and the outer one bent

five times into itself.

14. When a circular plate of metal is pinched as in

Fig. 3. against a fixed plate e, and pressed with the

fingers at c and d, the figure in Fig. 20. is produced.

15. In an elliptical plate, of which the ratio of the

diameters is as 4 to 8, and held as in Fig. 2. the sand

is arranged as in Fig. 21.

16. With a triangular plate. Fig. 22. the form thus

represented is produced by pinching the plate at n and
applying the bow at r.

17. In the rhomboidal plate. Fig. 23. the form is

produced also by pinching at n and applying the bow
at r.

2. On the Acoustic Figures produced by the vibration

communicated through the air to elastic membranes.

The very curious experiments on this subject made
by M. Savart, have been recently ( 1822) read to the

Academy of Sciences in Paris. The following abridged

account of them is copied from Dr. Brewster's Edin-

burgh Journal of Science, vol. ii. p. 296.

In order to perform the experiments described by

M. Savart, we must stretch a thin sheet of paper, about

four or five inches in diameter, over the mouth of a

vessel, such as a large glass with a foot-stalk, so that

the paper has an uniform degree of tension, and a ho-

rizontal position. A thin layer of fine and dry sand or

Lycopodium powder being then scattered over the

paper, a plate of glass, in a state of vibration, is
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brought within a few inches of the membrane. The
vibrations of the glass plate are conveyed through the

air to the paper membrane, and the powder on its up-

per surface is thrown into fii,'ures which have some-

times the most perfect regularity, and are often form-

ed with such celerity, that the eye has scarcely time

to perceive the circumstances which accompany their

formation.

This experiment succeeds in general, whatever be

the vibrating body which we employ, though thin

plates of glass or metal are the best; and it is always

preferable to make the circular plate of glass vibrate in

the mode in whicli there are concentric lines of repose.

It appears from the experiments of Chladni, that, in

order to obtain this kind of vibration, we must render

immoveable several points in the surface of the plate,

or at least two points of the circumference and one

point of the surface. It is in this way, therefore, that

M. Savart makes the experiment. lie at first renders

immoveable two diametrically opposite points of the

circumference of the plate, by seizing it between the

middlefinger and the thumb. He then places lightly the

tip of the index finger at a point, whose distance from

the centre of the plate is about the fifth part of its cir-

cumference. The plate thus held is made to vibrate,

by drawing the bow of a fid-lie across its circumfer-

ence. By employing successively circular plates of

different dimensions, and v/hich, conscciuentlj?, give

different sounds, it is easy to prove, that, for every

number of vibrations, the membrane affects a particu-

lar mode of division. When the vibrating plate is par-

allel to the membrane, the latter performs normal vi-

brations, or vibrations in a line perpendicular to its

surface. The sand sometimes springs to a great

height; and, by making use of an apparatus which

allows us to observe what passes at both surfaces of the

meiTibrane, it is easy to see that the distribution of the

nodal lines is the same. The general character of

these lines is to be circular, and their nuinber is some-

times very considerable. These circularlines are often

cut by diametral lines, which form stars, whose num-

ber of points increases with the acuteness of the sound.

Sometimes figures are obtained which are composed
solely of these diametral lines. Perfect regularity

and symmetry, howe-er, can only be obtained by

taking the greatest care that the membrane be equally

thick and uniformly stretched. The first of these con-

ditions may be easily fulfilled by using the fines

paper, particularly what is called vegetable papert

which is the most homogeneous that can be employed.

Some of the finest figures that are obtained by the

effect of distant vilirations on the membrane are repre-

sented in Plate CCCCLXXXIII. Fig 24—36. When
the membrane is ill stretched, it often happens that

the lines traced by the sand are very numerous, and

that they form kinds of chains, regularly arranged,

and apparently the result of concentric lines cut by a

great number of diametral lines. See Fig. 37.

From these experiments it follows, that, when the

plate and the membrane are parallel, the motion is

communicated by the air exactly as it would have been

if the two bodies had been separated by a common rod

perpendicular to their faces; for the number of vibra-

tions is the same in both cases; since, for each sound

produced, the membrane affects a particular mode of
division, and the direction of its motion is also the

same, since it is perpendicular in the plate and in the
membrane. If the vibrating circular plate is held with
one of its diameters in a vertical line, the grains of
sand have then a tangential motion, and the system of
lines in repose have in general the cliaracter of paral-

lelism. By gradually inclining the plate, the figures

on the membrane change.

When figures composed of concentric circular lines

are obtained, there is often formed between two of
these a circular line, composed of the finer particles of
the sand. M. Savart is of opinion that this line be-

longs to a kind of vibration higher than that which is

produced, but which co-exists along with the principal
vibration. It sometimes happens, also, that the cen-

tre of the membrane presents an immoveable point,

which probably belongs likewise to a higher mode of
vibration, so that the membranes appear to produce
with facility several kinds of motion at once.

The preceding experiments may be varied in a great

number of ways, by making use of membranes whose
dimensions, nature, tension, and contour, are differ-

ent; but they all present analogous results. Thefigures
produced Ijy a rectangular* membrane are shown in

Plate CCCCLXXXIII. Fig. 38—45, and those pro-
duced by a triangular one in Fig. 45—51. When the

diameter of the membranes is less than from half an

inch to an inch, it is not easy to observe regular nodal
lines, unless when the sound is extremely acute.

The figures which have now been described vary

with the tension of the membrane. In those made of

paper, which changes its bygrometric state, and con-

sequently its tension, continually, M. Savart observed

that the figures changed at every instant. When the

same figure is represented several times, it was neces-

sary only to breathe upon the paper to create a new
one, which in a short time disappeared, and returned

to its former state through a great number of interme-

diate figures. Hence M. Savart proposes this as a sure

method of detecting small hygrometrical variations in

the air. In order to protect the paper membranes
from the humidity of the air, they should be covered

with a thin coat of varnish made of gum lac.

The membranous vibrations and figures which have
now been described may also be produced by the

sound of the pipe of an organ, even at the distance of

some feet. If we play with a slow motion an air on

the flute, at about half a foot from the membrane, the

sand will form lines, the figure of which varies unceas-

ingly with the sound produced. But, what ajipears

more astonishing, the voice produces an analogous ef-

fect, which is extremely well maiked, even under the

influence of a sound which is neither strong nor sus-

tained. By whatever method, in short, the air is agi-

tated, it is capable of communicating to thin mem-
branes the motion which it has received, and that

without any alteration.

These experiments succeed also equally well when
the membranes are wetted, or when they have imbibed

an oily substance. In this last case, in place of sand,

we must cover the membrane with a thin stratum of

oil, which is agitated in ripples, that increase in num-
ber with the acuteness of the sound.

• Almost all the fig-ures given by square membranes, are analogous to the figure of a square plate, and are almost .always of the

kind which Mr. Chladni calls dislorlions.
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M. Savart next applies these principles to a method

of appreciating very sn:all quantities of sound. He
stretches a piece of lliin vegetable pa|)er or goldbeat-

er's skin across the mouth of a glass about four inches

in diameter. He then covers this with sand, and as-

certains the intensity of different sounds by the dis-

tance at which they cease to agitate the membrane;
and he remarks that the membi-anc will often be moved
by an augmtiitation of sound which the ear itself is

incapable of appreciating. He proposes also to use it

for ascertaining the augmentations of sound which

arise from the coincidence of vibrations produced by

numbers of vibrations not very distant from each

ollur.

Bodies which are neither rigid in themselves, and

which are not rendered rigid by tension, such as the

skin, a silken fabric, paper, &c. are, even when they

are not stretched, susceptible of being thrown into vi-

brations by the influence of a body vibrating at a dis-

tance; and it appears that, under some circumstances,

they are even more susceptible of this kind of action

than most elastic membranes. This may be proved by

covering a horizontal portion of any of these substances

with sand, and sounding the pipe of an organ at the

distance of a foot or so. The sand will be violenly

agitated, and will form figures composed of numerous
curved and bending lines interlaced with one another.

In the second part of his able memoir, M. Savart

applies these experiments to the illustration of the uses

of the membrane of the tympanum, and of those of the

external ear, both of which, as he shows by direct ex-

periments on the ears of animals, are susceptible of be-

ing thrown into a state of vibration, by bodies vibrat-

ing at a distance. As our limits will not permit us

to follow our author through his numerous and inter-

esting details, we shall conclude this al)stract with an

enumeration of the leading results which he has ob-

tained.

1. That it is not necessary to suppose, as has hith-

erto been done, the existence of a particular mechan-
ism, for continually bringing the tympanum to vibrate

in unison with the bodies which act upon it. It is evi-

dent that the tympanum is always in a condition to

be influenced by any number of vibrations.

2. That its tension does not prol)ably vary, unless

to augment or diminish the amplitude of its excur-

sions, as Bichat had imagined. He supposed, how-
ever, contrary to the result of experiment, that the

tympanum unstretched itself for strong impressions,

and stretched itself to receive weak impressions.

3. That the vibrations of that membrane communi-
cate themselves, without any alteration to the labyrinth,

by means of the small bones, in the same manner as

the vibrations of the upper table of an instrument are

communicated to the lower table.

4. That the small bones modify also the excursions

of the vibrating parts of the organs contained in the

labyrinth.

5. That the cavity of the tympanum (Caisse dn
Tambour) serves pro!)ably to keep up near the aper-

tures of the labyrinth, ;.nd the internal face of the

membrane of the tympanum, an aerial medium, whose
physical properties are constant.

3. On Sounds Inaudible to Certain Ears.

In persons labouring under ordinary deafness, it

seems to have been frequently noticed that they hear

sharp sounds, such as the voices of women and child-

ren, better than the deep and grave tones of the male

voice; and those accustomed to speak to deaf persons

acquire a habit of addressing them in a shriller tone

of voice, which is more efficacious than a louder tone.

Dr. Wollaston, however, has discovered that per-

sons even whose ear is considered as perfect with re-

gard to the generality of sounds, may be completely deaf

to sounds at one or the other extremity of the scale of

musical notes, the hearing or not hearing of which de-

pends wholly on the pitch or frequency of vibration

wliich constitutes the note, and not upon the loudness

or intensity of the noise.

In order to illustrate this affection of the ear, Dr.

Wollaston proposes the following experiment, the ef-

fect of which he considers as resembling the mechani-

cal separation of larger and smaller bodies by a sieve.

*' If, says he, I strike the table before me with the

end of my finger, the whole board sounds with a deep

full note. If I strike it with my nail, there is also at

the same time a sharp sound produced by quicker vi-

brations of parts around the point of contact. When
the ear is exhausted, it hears only the latter sound,

without perceiving in any degree the deeper note of

the whole table. In the same manner, in listening to

the sound of a carriage, the deeper rumbling noise of

the body is no longer heard by an exhausted ear; but

the rattle of a chain or loose screw remains at least as

audible as before exhaustion."

-In order to exhaust the ear, the mouth and nose are

shut, and by making a forcible attempt to take breath

by the expansion of the chest, the pressure of the air

is strongly felt on the membrane of the tympanum.

This state of exhaustion of the ear may, as Dr. Wol-

laston remarks, be preserved for a certain time with-

out the continued effort of inspiration, and without

even slopping the breath, since, by sudden cessation of

the effort, the internal passage to the ear becomes

closed by the flexibility of the Eustachian tube, which

acts as a valve, and prevents the return of the air into

the tympanum. It is not easy at first to relax the ef-

fort of inspiration, with sufiicient suddenness to close

the Eustachian tube, and thus maintain the exhaustion;

neither is it easy to refrain long together from swal-

lowing the saliva, which instantly puts an end to the

experiment.
Dr. Wollaston has given the following scale of

sounds, which are scarcely audible by some ears:

Cry of the Gryllus campeslris.

Piercing squeak of the bat.

Chirping of the house cricket.

Chirping of the house sparrow, or four octaves

above F in the middle of the piano forte.

Dr. Wollaston is of opinion, that human hearing ex-

tends but a few notes above the cry of the Gryllus cam-

pestris. He has met with several persons, who never

heard it, nor the squeak of the bat; with some, who
never heard the chirping of the house cricket; and

with one gentleman, who never heard the chirping of

the common house sparrow. This he considers as the

lowest limit of acute hearing, and the cases in which

it exists to he very rare. He regards the note of the

bat as a full octave higher than this, and he believes

that some insects may reach as far as one octave

more; and the range of human hearing he conceives

to be comprised between the lowest notes of the or-

gan, and the highest known cry of insects, including

more than nine octaves, the whole of which are dis-
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tinctly perceptible by most ears, although the vibra-
tions of a note at the higher extreme are 600 or 700
fold more frequent than those which constitute the
gravest audible sound.

Dr: Wollaston concludes his very important paper
by the following curious conjecture. " Since there is

nothing," says he, "in the constitution of the atmo-
sphere, to prevent the existence of vibrations incompa-
rably more frequent than any of which we are con-
scious, we may imagine that animals like the grylli,

whose powers appear to commence nearly where ours
terminate, may have the faculty of hearing still sharp-
er sounds which at present we do not know to exist;
and that there may be other insects hearing nothing in
common with us, but endowed with a power of excit-
ing, and a sense that perceives vibrations of the same
nature indeed as those which constitute our ordinary
sounds, but so remote, that the animals who perceive
them may be said to possess another sense, agreeing
with our own solely in the medium by which it is ex-
cited, and possibly wholly unaffected by those slower
vibrations ofwhich we are sensible." See Phil. Trans.

1820, part ii. p. 306—314.

4. On the Increase in the Intensity of Sound during the

Night.

Every person must have observed, that sounds, such
as that of falling water, fee. which are faintly or not
at all heard during the day time, arc distinctly audible
at night, even when the direction and force of the wind,
and every other general circumstance is the same.
This curious fact was remarked even by the ancients.
In large cities, or in their neighbourhood, this increase
in the distinctness of sound has been ascribed to the
cessation of the powers of animated beings, such as
men, insects, and birds, and also to the cessation of
the action of the wind upon the leaves of the trees.

When the celebrated traveller, Baron Humboldt, first

heard the noise of the great cataracts of the Orinoco,
in the plain which surrounds the Mission of the Apures,
his attention was particularly called to this curious
fact; and he was of opinion that the noise was three
times greater in the night than in the day. The usual
explanation of the phenomenon was quite insufficient

in the present case, as the humming of insects was
much greater in the night than in the day, and the
breeze, which might have agitated the leaves of the
trees, never rose till after sunset. Humboldt, there-
fore, was led to ascribe the diminution of the sound
during the day to the presence of the sun, which in-

fluences the propagation and intensity of sound, by
opposing to them currents of air of different density,
and partial undulations of the atmospliere, produced
by unequal heating of the different parts of tlie ground.
In these cases, a wave of sound, when it meets two
portions of air of different density, is divided into two
or more waves, a part of the primitive wave being
propagated with more rapidity through the denser
portions, than the parts that pass through air of less

density. In this way the wave is broken down into
different parts which arrive at the car at different
times. These different portions of the wave pass-
ing again through succeeding portions of the atmo-
sphere of different density, may be so wasted and
frittered down, as t,o be incapable of affecting the
tympanum.

This curious phenomenon is precisely analogous to
the production of the mirage, or phenomena of un-
equal refraction, which are occasioned by the mix-
ture of portions of air of different refractive density.

5. Explanation of the deception of the invisible Girl.

In our article Acoustics, we have mentioned in a
few words the principle of this very singular decep-
tion, which was some years ago exhibited in London
and Edinburgh by M. Charles.
A perspective view of the apparatus by which

this deception was performed, is shown in Plate
CCCCLXXXIV. Fig. 1, a plan of it in Fig. 2, and a
section of it in Fig. 3.

The apparatus shown in Fig. 1, was suspended in
the middle of a room lined with wainscot, though
this is not essential to the experiment. Four upright
posts A, A, A, A, Fig. 1, are united at top by a cross
rail BBB, and by two similar rails at bottom. This
frame-work being placed on the floor, there proceed-
ed from the top of each upright post A, four bent
cross wires a, a, a, a, which met together at the top c,

where they terminated in a summit of any kind. From
these four wires a hollow copper ball M, about afoot
in diameter, was suspended by four slender ribbons
b, b, b, b ; and round this ball were placed four trum-
pets T, T, T, T, having their mouths opening exter-

nally.

When the spectator entered the apartment, he was
called upon by the exhibitor to propose some question,

which he did by speaking into the mouth of one of the

trumpets T. When this was done, an answer imme-
diately issued from all the trumpets, sufficiently loud

to be heard by an ear applied to any of them, and yet

so weak that it seemed to come from a very diminu-
tive person. The invisible lady conversed in several

difl'erent languages, sung beautifully, and made the

most lively and apposite observations on whatever was
going on in the room.
The method by which this deception was carried on

is shown in Fig. 3. One of the posts AA, and one
half TB of the hand-rail connected with it is hollowed

into a tube, one end of which appears on the inside

of the railing exactly opposite to the mouth of the

trumpet T, while the other end communicated with a

tube p p going below the Hoarff, and passing up the

wall to. a wide deal case h k, similar to an inverted

funnel, and large enough to contain a lady with a piano

forte. A small hole closed with glass, is left through

the funnel and side wall of the room about h, through
which the lady may observe what is going on among
the auditors.

When a question is now asked at the mouth of one

of the trumpets T, the sound passes through the tube

TAA/J/) h into the funnel /iK, and is therefore dis-

tinctly heard by the lady. The answer likewise passes

from the funnel along the tube Up p AAT, and strik-

ing the mouth of the trumpet, it is reflected back

from it to the ear of the auditor. The sound appears

to issue also from every trumpet as the tubes commu-
nicate with each other.

6. On Ventriloquism.

In our article Acoustics, we have given a short

notice on the subject of ventriloquism; but as the ex-
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planation there given is imperfect, though correct so

far as it goes, it is proper to return to the subject.

The art of ventriloquism is founded upon a diligent

study of the modifications which sounds undergo,

when emitted under a variety of different circumstan-

ces; and, without a perfect knowledge of this part of

his art, the ventriloquist will display his powers with

little success. A sentence uttered by the same lips,

and with the same intonation, behind a door shut or

half open, or by a person enclosed in a box, or secret-

ed in the chimney, will obviously convey to those who
hear it some idea of the locality of the person who
utters it. If a ventriloquist, therefore, should have

studied these modifications so completely, that he can

pronounce the sentence with the precise modifications

which the sound experiences, those who hear this sen-

tence must believe that it is uttered by a person in the

chimney for example. In order, however, that this

belief may be complete, the ventriloquist must turn

his back upon his auditors, or must possess also the

power of speaking with the muscles of his throat, so

as not to move his lips, or alter the features of his

face; for if any muscular action were seen in the face

of the performer, it will be a vain attempt to impose
upon the auditors, however nicely the sound be imi-

tated. The only conclusion would be, that the per-

former was an excellent imitator, but without any
powers of deception.

But even if the ventriloquist has the power of speak-

ing without moving the muscles of his throat or face,

and has the most complete power of imitating sounds
under all possible modifications, another condition is

necessary to the success of his performances. A line

drawn from the mouth of the ventriloquist to the ear

of any of his auditors, must not be greatly inclined to

the line drawn from the object from which he wishes
the sound to appear to proceed to the ears of any of

his auditors. If the ventriloquist, for example, were
placed to the south of his auditors, it would be in vain
for him to attempt to cause any sound to proceed from
an object to the north of the auditors, or even from an
object east or west of them. The dullest ear is capa-

ble of distinguishing the direction from which sounds
actually proceed to a greater degree than this. There
is, however, a certain angle within which the ear can-

not distinguish differences in the direction of sounds.

Thus if a sound issued exactly from the south point
of the horizon, and the same sound from a point of
the compass to the west of south, an ordinary ear
could not determine which of the two sounds came
from the south, and which from the west of south.
The ventriloquist must therefore take care not to place
the object, from which the sounds are to appear to

come, without the range of this angle.

The angle within which we cannot judge of the di-

rection of sounds, depends on the state of the ear, and
varies with different individuals, and with the condi-
tion of the air, as well as with the nature of the
sound.

7. On the Polarisation of Sound.

We have already seen in our article on Optics, that
•when light passes through crystallized bodies, or is

reflected at a particular angle from transparent sur-
faces, it receives a particular modification called po-
larisation, in virtue of which it passes more freely

Vol. XVI. Pabt II.

through transparent bodies, when presented to it in

one way than when presented to it in another. Mr.
Wheatstonc of London, has discovered an analogous
phenomenon with respect to sounds, which he de-
scribes as follows:
" I connected a tuning fork with one extremity of a

straight conducting rod, the other end of which com-
municated with a sounding board; on causing the tun-
ing fork to sound, the vibrations were powerfully
transmitted; but on gradually bending the rod the
sound progressively decreased, and was scarcely per-
ceptible when the angle was a right one. As the
angle was made more acute, the phenomena were
produced in an inverted order; the intensity gradual-
ly increased as it had before diminished, and when
the two parts were nearly parallel, it became as pow-
erful as it was when the rod was straight. By mul-
tiplying the right angles on a rod, the transmission
of the vibration may be completely stopped.

In these experiments, the axes of the oscillations of
the tuning fork should be perpendicular to the plane
of the moveable angles; for if they be parallel the vi-

brations will still be transmitted. In order to prove
this, Mr. Whealstone placed a tuning fork perpendi-
cularly on the side of a rectilineal rod. The vibra-

tions were therefore communicated at right angles:

When the axis of the oscillations of the forks coin-

cided with the rod, the intensity of the vibrations was
a maximum.

In proportion as the axis deviated from parallelism
the intensity diminished, and when it became perpen-
dicular the intensity was a minimum. The phenome-
na of polarisation may be observed in many corded
instruments. The cords of a harp are attached to a
conductor, which has the same direction as the sound-
ing board. If any cord be altered from its quiescent
position, so that its axis of oscillation shall be paral-
lel with a bridge or conductor, its tone will be full;

but if the oscillations be excited, so that their axis
be at right angles to the conductor, the tone will be
feeble. See the Annals of Philosophy, No. xxxii. p. 37.

8. M. Ventau's Gigantic Meteorological Eolian Harp.

Captain Haas of Basle, has designated by these
names an apparatus which emits of itself a variety of
sounds during a change of weather. Since the year
1787, he had stretched above his garden fifteen iron

wires, 320 feet long, and at the distance of about two
inches from one another; the largest were two lines

in diameter, the smallest one line, and those of inter-

mediate size one and a half line. They were situated

towards the south, and inclinod 20° or 30° to the ho-
rizon, being stretched by means of rollers properly
arranged for the purpose. Whenever the weather
changes, these wires sound with such loudness, that

it was impossible to go on with a concert in the house.

The sounds sometimes resembled the hissing noisa

of water in rapid ebullition, sometimes that of a har-

monicon, and sometimes that of a distant chime or

an organ.

The inventor of this curious apparatus is M. Ven-
tau, provost at Burkli, not far from Basle. He some-
times shot at a mark from his window; and in order
that he might not go to the mark after each shot, he
attached to it a long wire to draw it to him at plea-

sure. He remarked more than once, that the wire
4F
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sounded exactly an octare; and he found that every

iron wire, stretched in a direction parallel to the south,

emitted this tone at every change of weather.

A brass wire did not produce any sound, nor did an

iron wire, when it is stretched from east to west.

M. Dobereiner of Jena, conceives that the pheno-

menon now described is an effect of an electro-mag-

netic actionj and he proposes to try if the brass wire

would not sound when it communicates at its extre-

mity with an energetic electrometer. See Brewster's

Journal of Science, vol. iii.

9. Description of the Harmonica.

The name harmonica has been given to a combina-
tion of musical glasses, having their sizes so adjusted

to one another, as to give the different octaves of the

sounds which are commonly employed in music.

When the glasses, however, have difi'erent thick-

nesses, though their size and their mode of vibrating

be the same, they give sounds proportional to their

thicknesses. It is necessary therefore to choose glasses

whose thickness is equal throughout the whole of

their surface. Glasses must also be chosen which
have a clear and agreeable sound, and which can be

easily put into vibration. Thin glasses with a high
stalk have been commonly employed, or cups of glass

or porcelain. When glasses with stalks are used,

they must be placed vertically beside one another,

and in the order of the notes of the different octaves.

They are then tuned by pouring more or less water

into them, which depresses the sound more and more.

When the glass vibrates, the water is also thrown into

a. state of vibration, as may be seen by the ripples

which are formed on its surface. Other fluids may
be employed, but the quantity poured in will vary

with their specific gravity. If mercury is put into a

very large vessel, the edge of which is rubbed by the

bow of a fiddle, the ripples on the surface of the mer-
cury are very large, and are kept up for a much
longer time. In place of using a bar, it is customary
to apply the wetted finger. In this way the sound
produced is the same as that which produces the figure

shown in Plate CCCCLXXXIII. Fig. 10.

In the harmonica thus constructed, there is neces-

sarily a perceptible interval between the production of

the different sounds. In order to remedy this disad-

vantage, the cylindrical or rotatory harmonica has
been constructed. It consists of seven glass cups of a

proper size, having a horizontal axis passing through
their centre, and to which is given an uniform and
continuous rotatory motion. A belt or board of leather

kept constantly wet, is extended over all the glasses in

the direction of their length, its two extremities being
firmly fixed, in order that the rotatory motion of the

glasses may not drag the leather along with them. In

order to bring out a note from any particular glass,

we have only to press the leather upon the glass, and
the intensity of the sound may be made to vary with

the degree of pressure applied. Still, however, a

perceptible interval of time elapses before the motion
of vibration is communicated to each glass; so that

this instrument is only suited to perform pieces of

music, the movement of which is very slow.

M. Grenie has made great improvements on the

harmonica. Having procured cups of glass of thtf

same kind, and of dimensions suited to the musical
scale which he wishes to embrace, he perforates them
all at their summit or bottom, at the place where they
are to be fixed on the cylinder. He then takes spheri-
cal moulds, and grinds down the glasses upon a turn-
ing lathe both on the inside and on the outside, till

they are exactly of the same thickness. He next
grinds them gradually down on their rim perpendicu-
lar to their axis, until when placed on the cylinder
they give out the exact sound which is wanted, which
is done by comparing the sounds with those of a well-

tuned organ. The same process is applied to every
one of the glasses; so that an instrument fitted up in

this way is in every respect preferable to those made
in the ordinary manner.
M. Biot, from whom we have taken the preceding

description of the harmonicon, remarks that persons
of a nervous temperament are deeply affected with the
tones of this instrument.

10. DescrijHion of the Melodion.

This musical instrument was invented about twelve
years ago by M. Dietz, a German, and he has given it

the name of melodion from the sweetness and harmo-
ny by which it is characterized. We had the good
fortune to hear the instrument in actual use at Geneva
in 1814, a short time after its invention, and we are
surprised that it has not come into more general use.

This instrument was so complete that it imitated a
whole band of music, and its tone had a sweetness and
a force which we have never heard equalled. The
only printed notice that we have seen of it is that given
by Biot, which we shall follow. The melodion em-
braces five octaves, the different notes of which are

produced by the vibrations of metallic rods* of the

same material, but of unequal lengths, fixed at one end
and free at the other. The vibratory motion was com-
municated to them by a metallic cylinder or wheel,

which the performer turned by means of a pedal. The
surface of the cylinder, however, is not applied direct-

ly against the rods. Each of the rods carries at its

free extremity and at riglit angles to its direction, a

narrow and thin plate of copper screwed to it, and hav-

ing its surface covered with a small piece of felt im-
pregnated with colophane. This small band being

placed near the circumference of the revolving cylin-

der is made to descend by touching the key which be-

longs to it till it comes into contact with the revolving

cylinder and gives out its sound. The sound contin-

ues as long as the plate of copper is pressed against the

cylinder, and it may be increased or softened by in-

creasing or diminishing the motion of rotation of the

cylinder. The moment the finger is taken from the

key the plate of copper quits the cylinder and rests

upon a soft body which instantly makes its vibrations

cease.

As the sounds of metallic rods are directly propor-

tional to their thicknesses and reciprocally to their

lengths, the rods must be lengthened and diminished

in diameter in order to produce grave sounds. In this

case it is difficult to elicit their fundamental sound,

and when the flexibility of the rods is great the vibra-

tions are uncertain. M. Dietz has in a very ingenious

• We understand that the mslodion which we saw at Geneva consisted of a number of steel tubes of different lengths and bores.
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manner remedied these disadvantages. He loads the

metallic rods with small metallic discs perforated in

the direction of their diameter, so that they can be kept

by friction on any part of the rod. By sliding these

discs along the rod, the intonation of the rod varies

with the position, and the sound becomes more grave

in proportion as these discs increase in magnitude.

This double effect enabled him to obtain very grave

iounds with very stiff rods, and to regulate the tuning

of the instrument with the greater facilitj'.

AEROSTATION.

In our article on Aeronautics Vol. I. we.have given

a very full account of the history of aerial navigation,

and of the method of constructing, filling, and using

balloons, as well as the different pieces of apparatus

connected with them. Since that article was printed,

no essential improvements have been made upon bal-

loons, although numerous aerial voyages have been

performed in this country by the two Mr. Saddlers,

Mr. Graham, and Mr. Green; of whom Mr. Saddler,

jun. and Mr. Graham have fallen victims to their in-

trepidity.

Before the general introduction of gas illumination,

it v^as both an expensive and a troublesome operation

to fill balloons, even when they were of small size and
intended only for amusing experiments. Now, how-
ever, that in almost every town coal gas is manufac-
tured, the filling of balloons either for aeronautical

ascents, or for the purposes of amusement, has become
very easy. The gas obtained from coal is sufficiently

light to make a balloon, filled with it, rise with a con-

siderable ascensive power. The specific gravity of

coal gas varies from one-third to two-thirds of that of

atmospheric air; but the gas obtained from oil varies

from two-thirds to nearly the same specific gravity as

atmospheric air, so that it is entirely unfit for aerostatic

purposes.

One of the simplest and most beautiful experiments
in aerostation is to take a turkey's maw or stomach,
properly prepared,* and to fill it either with pure hy-

drogen gas, or the carburetted hydrogen produced
from coal. If it is allowed to escape in the open air

it will ascend rapidly in the atmosphere; but the best

method of showing the experiment is to let it off in a

high staircase, and observe it ascend to the cupola,

where it will remain near the highest point till the

escape of the gas allows it to descend.

Small balloons, either for rising- with rarefied air,

or with hydrogen gas, may be made by pasting to-

gether gores of lawn paper cutout as shown in Fig. 5.

of Plate III. of Aeronautics. If they are intended
for rarefied air, their lower ends must be pasted round
a slender hoop, from which proceed several wires ter-

minating in a kind of basket sufficiently strong to sup-
port a sponge dipped in strong spirits of wine. When
the spirits are set on fire their combustion will pro-
duce a much greater degree of heat than any ordinary
flame, and by thus rarefying the air within the balloon
will enable it to rise with great rapidity and to a very
considerable height.

If the balloon is to be filled with hydrogen gas, the
paper should be well varnished; the lower end of the
gores should terminate by being pasted round a small

tube sufficient for admitting the gas, and capable of
being completely closed after the gas is introduced.
When the balloon is filled it will then rise with facility

in the atmosphere.
The new varnish invented by Charles Mackintosh,

Esq. Glasgow, and made by the dissolution of caout-
chouc, or the naptha obtained from coal tar, is pecu-
liarly fitted for rendering balloons strong and airtight.

ARITHMETIC.

As we do not mean to occupy our pages with the
numerous arithmetical tricks which are now to be
found in every popular work, we propose to confine
our attention to the subject of magic squares and cir-

cles. The following treatise on this subject prepared
for this work by an able correspondent, contains many
new original views and constructions which cannot
but prove interesting to the curious reader.

I. Magic Squares.

Magic squares are of two kinds; the roots of the one
being even numbers, of the other odd numbers.
The rules for their construction are peculiar to each

kind, and we shall begin with giving those for odd
numbers.

Magic Squares of odd numbers.

The lowest square of this kind has 3 for its root,

but as it is incapable of any variation in its arrange-
ment, we shall elucidate the rules we give chiefly from
the square of 5.

Having divided the square A, B, C, D, into 25 cells,

fill them up with the numbers I to 25 in their natural
order, as in Plate CCCCLXXXIV, Fig. 4.

In this square inscribe another square, E, F, G, H,
and divide it likewise into 25 cells; 13 of whicii will
now appear filled with numbers. The remaining 12,
which are crossed by the subdivisions of the exterior
square, being empty. To fill them up proceed as fol-

lows:

Transfer the numbers in the upper triangle E, A,
F, viz. 1, 6, 2, to the three empty cells immediately
below the centre (13), and in the same order. Trans-
fer the numbers 24, 20, 25, in the lower triangle G,
D, H, to the empty cells above the centre; the num-
bers 21, 16, 22, in the triangle C, E, G, on the left to
the empty cells on the right of the centre, and the
numbers 4, 10, 5, in the triangle F, H, B, on the right
to the empty cells on the left of the centre.

The figures in the interior square being now made
permanent with ink, and the pencil marks rubbed out,
the magic square E, F, G, H, will remain. The
amount of each column, horizontal or vertical, and
also of each of the diagonals, being all the same or 65.
This is a very simple and easy method of making a

magic square of odd numbers, and is applicable to
every one of the kind, whatever may be its dimen-
sions. It is said to be the invention of M. Bachet,
and some of the rules commonly given to make these
squares are evidently derived from it. It would ap-
pear that it was thought incapable of being varied ia
the arrangement; as no mention is made of this pro-

* These are to be purchased in London for about four or five Bbillings each.

4F2
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4

9

14

19

24
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square, place a cypher in the centre as

seen in Fig. 5. and fill up the remain-

ing cells in the same manner as before,

taking care as in the former, not to as-

sume the same quantities for beginning

the columns.

In the last place, form a third square,

by adding together the numbers in the

similar cells, and you will have the an-

nexed square Fig. 6. where 1 will ne-

cessarily occupy the centre.

Remarks.

1st, We must here observe, that

when the number of the root is not

prime, that is, if it be 9, 15, 21, U.c. it

is impossible to avoid a repetition of

some of the numbers, at least in one

of the diagonals} but in that case it

must be arranged in such a manner,

that the number repeated in that diag-

onal, shall be the middle one of the

progression; for example 5, if the root

of the square be 9; 8, if it be 15:

and as the square formed by the mul-

tiples will be liable to the same acci-

dent, care must be taken in filling them
up, that the opposite diagonal shall

contain the mean multiple between
and the greatest ; for example 36,
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In the right corner cells of do. - • - m
In any cells on the left quarter between the dia- j ,

gonals, place - . . . . j
In any cells on the right quarter do. and not) ,

facing 6, place ^rfandn

Example in the Square of II.

NATURAL SQUARE.

In any cells in the lower quarter, between the di-

agonals place, s, r, and r. The minors which are let-

tered, being thus inserted in the magic square, the
remainder must be transferred by the following gene-
ral rules:

11. In the upper quarter, the cells remaining un-
marked, are either in number 4 or its multiples, as

8, 12, 16, in each belt. Of the numbers in these
then, place the extremes in the upper, and the means
in the lower quarter of the magic square, in their ap-
propriate belts. Thus, suppose there are four unlet-
tered in any belt, the numbers in which are 2, 3, 5,

and 6, place No. 2 and 6 in the upper, and 3 and 5

in the lower quarter and similar belt of the magic
square. Or the extremes may be carried to the lower,
and the means to the upper quarter, no matter which.

12. In the right and left quarters, the cells unmark-
ed in each belt are always in pairs, as 2, 4, 6, 8, &c.
Carry the numbers in one half, say the upper half of
those on the left quarter to the left quarter of the ma-
gic square; and the lower half to the right quarter.
Do the same with those which are unlettered on the
right quarter, but in the reverse order, so that the
amount of the numbers so transferred shall be the
same in each of these quarters.

13. The minors being all transposed, will each of
them, if properly placed, have a corresponding empty
cell in its own belt, either diagonally opposite, if it is

in a corner, or facing it, if in any cell between the di-

agonals.

14. These empty cells are now to be filled with the
majors, which is done without any reference to the
natural square. Each minor must have its proper
major, which is that number which the minor wants
of the amount of the first and last number of the pro-
gression. Thus, if the series runs from 1 to 25, the
amount of these is 26; and if the minor in question be
7, its major of course must be 19, &c. Inserting the
majors, therefore, diagonally opposite those numbers
which arc in the corner cells, and facing those which
are situated between the diagonals, each in the same
belt with its minor, the magic square will be com-
pleted.

~
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hare seen no method superior to the following one,

which embraces both kinds, and at the same time the

additional property of being bordered, so that the ex-

terior surrounding rovv or rows may be removed, and

the square remaining still continue magic.

This method is similar to the one immediately pre-

ceding for squares of odd numbers, and the descrip-

tion and rules there given will enable us to shorten

what follows for even numbers.

Preparation of the Natural Square.

1. The first strong line is to be drawn round the

central square of 4, and the circumscribing lines are

to be continued from that to the extremity of the

square. The belts are then to be numbered 1, 2,

3, Sec. and named odd and even belts as in the odd
squares.

2. The numbers above the middle horizontal line

are the minors, those below it are the majors, and the

square is supposed to be divided into four quarters by
the diagonals.

3. The square of 4 in the middle is excluded from
the following directions, and is to be filled up in the

magic square after the other numbers are inserted, by
a rule to be gi-\'en afterwards.

4. In the odd belts,

Mark all the corner cells on the left of the upper
quarter . . . . . . . a

The corner cells on the right of do. . . b

The cells in the upper quarter C on the left e

next the corner, . . ^ on the right d

TL 11 • J ^ J J ^ on the left mThe cells in do. next c and a, i ^, ...
I on the right n

The cells in the lowest range of C on the left p
minors, . . . (on the right *

The cells on the left immediately under a, . a

The cells on the right immediately above i, r

5. In the even belts,

Mark, the corner cells in the up- c on the left f
per quarter, . . ."ion the right g

5 on the left h
t on the risrht t

t

V

Rules for transferring the Minors from the Natural to

the Magic Square.

6. The general rules, 7 and 8 for odd squares are
to be followed here.

T. Particular rules for the odd belts.

In the corners of the upper Con the left, place o
quarter,

I on the right
In any cells between o and p, place
In any cells in the lower quarter between j

the corners, and not facing s or A, place 5
In any cells on the left quarter between?

the diagonals, place 5
In any cells on the right quarter, between?

the diagonals, and not facing a or r, place 5
8. For the even belts.

In the corners of the upper? on the left, place
quarter - - - 5 on the right

In any cells in the lower quarter, between ?
the diagonals, place - - - 5 '

In any cells on the left quarter, between?
the diagonals, place - - - S

In any cells on the left quarter, between
do. not facing v, place ...
They will then appear in the following order:

The cells next/ and g in do.

The cells in the lowest range of 5 on the left

P
3 and b

e and d

a and r

m and n

/
S

and

Odd BelU. Even Belts.

e d h i

minors, on the right

The lettered numbers being now transferred, the
remainder of the minors must be placed, and the me-
jors added exactly in the same way as ordered for the
odd squares, in the general rules II, 12, 13, and 14.

The square of 4 in the middle of the natural square,
being now made magic, by the rules given in the next
section, and inserted in the middle of the magic square,
the whole will be completed.
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Exnmplp. in the. Square of 1 2.

NATURAX, SUUAKK. MAGIC SQUARE,

1
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The square will now be magic, and is to be placed and the numbers transferred to Fig. G. by the rules
in the interior of another square G of 100 cells. The already given for squares oddly even. The magic
exterior row of cells in Fig. E is now to be lettered, square of 10 will thus be completed, as shown below.
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So

^
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No. 3. for Arrangement C.

1
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h'ave given them the name of Union Magic Squares.

The squares of 8 are constructed,

No. 1. from distribution No. 1. arrangement No. 10.

2 - - - 2 - - - 8

3 - - - 3 - - - 18

Of 12 are constructed,

No. 1. - - - - - No. 10.

2 - - - 2 • - 4

Of 16 is constructed, No. 3 - - No. 20.

Properties of these Squares. Square of 16.

2056

1028

J

514

514

1. The amount of each column vertical or hori- >

zontal, Is - - - -
5

2. Each half column vertical or horizontal, is

3. Half a diagonal ascending, added to half a~)

diagonal descending, taken from any of the
1 r,p,,,

four sides, is the same with all the parallels
(

~

to these diagonals. J
4. The amount of the 4 corner numbers in the

large square, and also in any square of 12, 8,

or 4, taken throughout the square, is,

5. the sura of the numbers of any square or

cluster of 4 cells taken throughout the square,

is ----- _
(These are all the principal properties of Dr. Frank'

lin's square.)

Additional properties of the Square of 16.

6. The amount of each of the two diagonals is 2056
7. The square is composed of 16 squares of 4,"^

each of which is a complete magic square, I

the amount of their vertical and horizoTital
j

columns, and of each diagonal, is J
8. The square of 8 may be taken 9 times, and

square 12 four times in the large square, each be-

ing a complete magic square.

9. The amount of the diagonals M a, a O, ascending
and descending on each side of the vertical division

NB, is - - - - - 1028
The same with all their parallels to the top of the

square.

The same with the diagonals and their parallels

on each side of the other vertical divisions OC
and PD.

The same with all the diagonals and their parallels

reckoning from any of the other sides, making in

all 156 equal sums.

514

the

10. If the square is cut into four columns, through
the vertical divisions BN, CO, and DP, the parts
may be exchanged at pleasure, and all the proper-
ties remain tlie same.

11. If it is in like manner cut into four, through the

horizontal divisions FG, HI, and KL, these may
likewise be exchanged, and the properties remain
unaltered. By having the option of these mutual
interchanges, the square may be arranged in 576
different ways, without having occasion to alter a
stngle figure in the petty squares.

Thesquarcsof 12 and of 8 possess similar properties
as far as their dimensions go. The numbers in the co-
lumns of tlie square of 12 amount to 870. The sums
of their diagonals on each vertical or horizontal divi-

sion, ascending and descending, amount to 580. The
number of these equal sums with their parallels is 72.

By cutting it through the two vertical or horizontal
divisions, it may be arranged in S6 different ways,
without altering its properties.

The square of 8 may be arranged in four different

ways as in Plate CCCCLXXXIV.

2. Magic Circles.

The only magic circle that has hitherto appeared is

that of Dr. Franklin, which was published fifty years
ago by Mr. Ferguson in his Tables and Tracts.

The arrangement of the minors in the petty squares,
is totally different from any of those given in the pre-
ceding pages, we therefore subjoin a few varieties
of it.

This circle contains 64 num-
bers, proceeding regularly
from 12 to 75, and, as may
readily be supposed, is con-
structed from a magic square
of 8, a copy of which is annex-
ed, the numbers being placed
in the same order as they are
found in tlie circle. The sum
of the first and last number is

87. Four times this is 348,

which is the amount of each
column. This added to 12, a
number placed in the centre of
the circle, makes 360.

No. 1. (A) is filled up with the majors in the same

62
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its rising above the horizon; and the degree of decli-

nation on the scales E and F, according- as it is south

or north, will point out on the horary circle the time

of the star's setting. If the risinij of the star is known
from observation, bring its declination to the time of

its rising on the circle of hours, and the index B will

point out tlae time at which it passed the meridian;

and its declination on the opposite scale will indicate

the time'whcn it descends below the horizon. In the

same way, from the time of the star's setting, we
may determine the time when it rises and comes to

the meridian.

The two exterior circles arc added to the astrome-

ter, for the purpose of finding the position of the stars

and planets in the heavens. The outermost of these

is divided into 360 equal parts, and the other, which
is a scale of amplitudes, is so formed, that the ampli-

tude of any of the heavenly bodies may be exactly op-
posite the corresponding- degree of declination in the
adjacent circle. The degrees of south declination, for

instance, in the latitude of 51°, corresponds with an
amplitude of 153°, consequently the fifteen degrees of

amplitude must be nearly opposite to the tenth degree of
declination; so that by a table of amplitudes, the other
points of the scale may be easily determined. The
astrometer is also furnished with a moveable index M
N, which carries at its extremities two vertical sights

m n, in a strait line with the centre A. The instru-

ment being thus completed, let it be required to find

the planet Saturn, when his declination is 15° north,

and the time of his southing oh 30' in the morning.
The times of his rising and setting will be found to

be 7h 15', and lOh 45', and his amplitude 24° north.
Then shift the moveable index till the side of it which
points to the centre is exactly above the 24th degree
of the exterior circle in the north-east quadrant, and
when the line A B is placed in the meridian, the two
sight holes will be directed to t'ne point of the hori-

zon where Saturn will be seen at 7h is', the time of
his rising. The same being done in the north-west
quadrant, the point of the horizon where the planet
sets will likewise be determined. In the same way
the position of the fixed stars, and the other planets,

may be easily discovered.

If it is required to find the name of any particular
star that is observed in the heavens, place the astro-

meter due north and south, and when the star is near
the horizon, eitlier at its rising or setting, shift the
moveable index till the two sights point to the star.

The side of the index will then point out, on the ex-
terior circle, the star's amplitude. With this am-
plitude enter the third scale from the centre, and find

the declination of the star in the second circle. Shift
the moveable horary circle till the time at which the
observation is made be opposite the star's declination,
and the index B will point to the time at which it

passes the meridian. The difference between the
time of the star's soutiiing, and 12 o'clock noon, con-
verted into degrees of the equator, and added to the
right ascension of the sun if the star comes to the
meridian after the sun, but substracted from it if the
star souths before the sun, will give the right ascen-
sion of the star. With the right ascensions and de-
clination thus found enter a table of the right ascen-
sions and declination of the principal fixed stars, and
you will discover the name of the star which corres-

ponds with these numbers.—The meridian altitudes

of the heavenly bodies may always be found by count-
ing the number of degrees between their declination

and the index B. The astrometer may be employed
in the solution of various other problems; but the ap-
plication of it to other purposes is left to the ingenui-
ty of the young astronomer.

CHEMISTRY.

The science of chemistry presents such a mass of
curious and amusing experiments, that it would be a
hopeless task to attempt even to enumerate them in a
short article like the present. Most of them too have
been so often exhibited in lectures, and so frequently
described in popular collections, that the repetition of
them here would be unprofitable. We shall, there-
fore, confine ourselves to the description of some of
the most curious and most recently discovered expe-
riments and instruments, which could not well be in-

troduced into any other part of the work.

1. On the Revival of the Inscriptions on Coins and Me-
dals by Unequal Oxidation.

It has been long known, though we have not been
able to ascertain to whom we owe the discovery, that
a coin, from which the inscription and the figures
have been entirely effaced, so as not to present the
slightest trace of an impression, may have the in-

scription and figure partly or wholly restored, by
placing it upon a hot iron. In order to perform this
experiment with the fullest effect,'the coin employed
should be one equally worn down, and in which very
little of the metal has been rubbed off" the hollow
parts by v/hich the letters are surrounded.

When a coin of this kind, or what is still better, a
coin on which an illegible trace of the letter still re-

mains, is placed upon a heated iron, it will be seen
that an oxidation takes place over its whole surface,
the film of oxide changing- its tint with the intensity
or continuance of the heat. The parts, however,
where the letters of the inscription had existed, oxi-
date at a different rate from the surrounding parts,
so that these letters exhibit their shape, and become
legible in consequence of the film of oxide which co-
vers them having a different thickness, and therefore
reflecting a different tint from that of the parts adja-
cent. The tints thus developed sometimes pass
through many orders of brilliant colours, particu-
larly 7)2'n/c and f^rcen, and settle in a bronze, and some-
times a black lint, resting upon the inscription alone.
In some cases tlie tint left on the trace of the letters

is so very faint that it can just be seen, and may be en-
tirely removed by a slight friction of the finger.

When the experiment is often repeated with the
same coin, and the oxidations successively removed
after each experiment, the film of oxide continues to

diminish, and at last ceases to make its appearance.
It recovers the property, however, in the course of
time. When the coin is first placed upon the heated
iron, and consequently, when the oxidation is the
greatest, a considerable smoke rises from the coin,
and diminishes like the film of oxide by frequent re-

petition. A coin which had ceased to give out this
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smoke, smoked slightly after twelve hours exposure

to the air, having been removed from the hot iron at

the beginning of that interval, and replaced upon it

at the end of it by a pair of pincers.

From a great number of experiments I have found
that it is always the raised parts of the coin, and in

modern coins the elevated ledge round the inscrip-

tion that oxidate first. This ledge, in an English
shilling of 1816, began by exhibiting a brilliant yel-

low tint before it appeared on any other part of the

coin.

In examining a number of old coins, a brilliant red

globule, accompanied with a smell of sulphur, ap-

peared on one or two points of the coin ; and
sometimes small globules, like those of quicksilver,

exuded from the surface. Other coins exhaled a most
intolerable smell; and an Indian pagoda became per-

fectly black when placed upon the heated iron.

Such being the general facts respecting the oxida-

tion of coins, it becomes an interesting inquiry to de-

termine its cause. If we take a homogeneous and uni-

form piece of silver, and place it upon a heated iron,

its surface will oxidate equally, if all the parts of it are

exposed to the same degree of heat. A coin, however,
differs from a piece of silver of uniform texture, as it

has been struck with great force during the act of

coining. In this process the sunk parts have obviously

been most compressed by the prominent parts of the

die, and the elevated parts least compressed, the metal

being left as it were in its natural condition. A coin,

therefore, is a piece of metal in which the raised let-

ters and figures have less density than the other parts,

and consequently these parts oxidate sooner, or at a

lower temperature. When the letters themselves are

rubbed off by use, the parts immediately below them
have also less density than the metal which surrounds
them, and consequently they receive from heat an oxi-

dation and a colour different from that of the surround-

ing surface. Hence, the reason is obvious, why the

invisible letters are revived by oxidation.

A similar effect takes place in the beautiful oxida-

tions which are produced on a surface of polished

steel. When the steel has hard portions, called pins

by the workmen, the uniform tint of the oxide stops

near these points, which always display colours differ-

ent from the rest of the mass.
The smoking of the coin, the diminution of its oxi-

dating power, by a repetition of the experiment, and
the recovery of that power by time, seem to indicate

that the softer parts of the metal absorb something
from the atmosphere which promotes oxidation.

2. On the method of reading the inscriptions on coins and
medals in the dark.

Among the numerous experiments of a striking and
popular nature, with which science astonishes, and
sometimes even strikes terror into the ignorant, there

is perhaps none more calculated to produce this effect

than the one which forms the subject of tlfe present

article, while it possesses at the same time the higher
advantage of presenting to us some scientific facts,

which we believe have not hitherto been observed.

It has long been known that black surfaces radiate

heat, or throw it off more copiously than tvhite sur-

faces; and that the same difference takes place between

rough and polished surfaces; those which are rough
producing the same effect as those which are black;
but in so far as we learn, no experiment has been made
to prove, that the same results take place with radiant
light; that is, that when bodies are heated to such a
degree as to radiate light, those which have black or
rough surfaces discharge the light more copiously than
those which are white or polished.

This result respecting radiant light might no doubt
have been inferred from the experiments on the radia-

tion of heat, if these two substances had been previous-

ly found to comport themselves in a similar manner
when thrown off by bodies, or reflected from their sur-

faces. But this has never been established; and there-

fore such an inference would have been premature in

the present state of our knowledge. If we confide in

experiments already made, indeed, we should be dis-

posed to conclude, that light and heat do not follow

the same laws, at least in their reflexion from bodies.

Brass, for example, is said by Mr. Leslie to have a re-

flective power for heat of 100°, while silver has only a

reflective power of 90°; but we know for certain, that

silver reflects light much more copiously than brass.

Notwithstanding this apparent discrepancy, we would
rather question the accuracy of the experiment, than
the truth of a law which has been long considered as

general.

During the experiments on the revival of the in-

scription on coins by unequal oxidation, we had occa-

sion to expose to a high degree of heat a coin, on which
the inscription had been rendered black by oxidation.

Upon taking the coin, while in a state of bright red
heat, into a dark room, we were surprised to observe
that the letters of the inscription were more luminous
than the rest of the coin, in consequence of their oxi-

dated surface radiating the red light more copiously
than the other parts. Though the effect was not in

this case sufficiently striking to enable me to read the

inscription, yet it occurred to me, that if by the action

of an acid, or any mechanical means, the general sur-

face of the coin should be made rough, or have its po-

lish removed, while the raised points which constituted

the inscription and the figure were polished, an effect

opposite to that in the preceding experiment should be
produced. I accordingly took a French shilling of

Louis XV. and having roughened the depressed parts

of the surface, and heightened the polish of the in-

scription, &c. I placed it upon a red hot mass of iron,

and removed it into a dark room. When the shilling

began to radiate light, the inscription, Benedictum
Sit Nomen' Dei, appeared in obscure letters, while

the ground on which they stood shone with a brilliant

light. By polishing the depressed parts of the surface,

and roughening the letters, I obtained, as might have
been expected, the opposite effect, the inscription being

now legible, from its throwing off more light than the

surrounding surface.

In order to perform this experiment w^ith most suc-

cess, it is desirable to conceal from the observer's eye

the mass of red hot iron on which the coin is placed,

both for the purpose of rendering the eye filter for ob-

serving the effect, and of removing all doubt that the

inscription is really red in the dark; that is, without

the light of any other body either direct or reflected

falling upon it.

The most striking form in which this experiment
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ean be exhibited, is to use a coin from which the in-

scription has either been wholly obliterated, or oblite-

rated in such a degree as to be no longer legible.

When such a coin is laid upon the red hot iron, the

letters and figure become oxidated, as formerly de-

scribed; and the black or brown film of oxide which

is found upon them radiating more powerfully than

the rest of the coin, the letters will shine more bril-

liantly than the other parts, and may be read to the

great surprise of the observer, who had examined the

blank surface of the coin before it had been placed

upon the iron. His surprise will not be diminished,

when he observes that the letters which he saw more
luminous than the rest are now covered with a black

film of oxide.

As the different radiating povifers of parts of the

same surface, can neither be seen by the eye nor indi-

cated by any instrument, when the general tempera-
ture is below that of red heat, the principle of the pre-

ceding experiment may be employed to determine the

relative powers of radiation possessed by different me-
tals. Although the radiating powers, for example, of

gold, silver, copper, and tin plate, are, according to the

experiments of Mr. Leslie, exactly the same, yet we
are persuaded that the preceding method will afford

ocular demonstration of the incorrectness of this result,

when these bodies are submitted to the experiment
under the same circumstances of magnitude, thickness,
and polish, in so far as this can be done. This opinion
is founded on very unequivocal experiments on the re-

flective powers of these metals for light, which in ge-

neral have a fixed relation to ther radiating powers.*

3. Production of sioeelness by the mixture of two bitter

substances.

The nitrate of silver and the hyposulphite of soda
are two disgustingly bitter liquids. When a solution

of the former in the state of pure crystallised oxyni-
trate is added to a dilute solution of the latter, the most
intense sweetness is produced. Mr. J. F. W. Herschel,
to whom we owe this curious experiment, remarks
that the issue of it shows how little we know of the

way in which bodies affect the organs of taste. Sweet-
ness and bitterness, like acidity, seem to depend on no
particular principle, but to be regulated by the state of

combination in which the same principles exist at dif-

ferent times.

4. Light produced by breaking glass balls filled with
oxygen.

Let a glass ball filled with oxygen gas be placed in

the receiver of an air pump in which the vacuum is

made as perfect as possible. If this ball is then broken
within the receiver by a suitable apparatus, a brilliant

light will be produced when the room is darkened.
This curious experiment was first made by M. Biot.

5. Singular heat in the fusion of tin andplatinum.

If a small piece of tin foil is wrapped in a piece of
platinum foil of the same size, and exposed upon char-
coal to the action of the blowpipe, the union of the
two metals is accompanied by a rapid whirling, and

by an extraordinary brilliancy in the light which is

given out. If the globule thus melted is allowed to

drop into a basin of water, it will remain for some
time red hot at the bottom of it, and the intensity of
the heat is so great that it swells and carries off the
glaze of the part of the basin on which it falls. This
experiment is described by Mr. Fox in the .flnn. of
Phil. June 1819.

6. Method of colouring agates.

A variety of agates that have been highly prized by
amateurs have been brought from India, and more re-

cently from Germany; and as all these derive their

beauty from an artificial process which is easy in its

application, an account of it will be interesting to the
scientific reader.

Those which have been most valued are Zoned
agates, in which the laminae are alternately black and
white. In order to produce this fine effect, the agate
is boiled in oil; some of the veins or laminae absorb
the oil more than others, and some of them not at all,

so that when sulphuric acid is applied to the specimen,
the absorbed oil is blackened, and hence there is an
alternation of black and white and sometimes brown
veins; the blackest being those which have absorbed
most oil, and the whitest those that have absorbed
none at all.

In specimens of agates where no veined structure is

to be seen, the veins may be rendered visible by this

process.

The oil absorbed during the polishing of the agates
upon the lapidary's wheel is often sufficient for these

purposes.

Black agates have been brought from India coloured
with fine lines of white, and also cornelian beads hav-

ing reticulations of a white colour penetrating to a
small depth within the stone and equally hard. These
white lines are made by drawing the lines on the stone
with a solution of carbonate of soda and exposing it to

the heat of a furnace or a crucible. An opaque white
enamel is thus produced. Flat white laminae are
sometimes produced in this way for cameos.

Cornelians of a dingy yellow colour may be made of

the most beautiful red, merely by exposing them in a

crucible with sand to a heat under redness.

We have seen specimens of the Iceland chalcedony
of a very large size, which showed no appearance
whatever of concentric laminae, display their structure

in the most beautiful manner, after they had been
nearly destroyed by an intense heat.

7. Glass of different colours producedfrom straw.

The celebrated Swedish chemist Assessor Gahn,
who first pointed out the use of the blowpipe in analy-

tical researches, used to show the curious experiment
of obtaining by its aid iron from a piece of paper.
Mr. Sivright, of Meggetland, by the aid of the same
instrument, without any addition, obtained a colourless

globule of glass from a stalk of wheat straw. When
barley straw was used he obtained a glass of a topaz
yellow colour. As straw contains a great deal of silex,

the glass thus produced is formed of the silex and the

potash in the straw.

• The two preceding articles, copied from the Edinburgh Journal of Science, Vol. I. were, wa believe, wTitten by Dr. Brevster.
Vol. XVI. Part IL

^ j
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8. Sugar producedfrom old rags, aatvings of wood, and
paper.

This is one of the most curious chemical discoveries

of modern times. It was made by M. Braconnot. If

a certain quantity of rags, paper, or the sawings of

wood, are heated with sulphuric acid concentrated by

cold, the mass has the appearance of being carbonised,

but this appearance arises from a stratum of black

powder which covers it, and which, when removed by

washing, is converted into a true gum, resembling in

many respects gum arabic, and likely to be of some

use in the arts. This gum is separated from the sul-

phuric acid in excess by means of carbonate of lime,

and it remains in the liquor. When this gum is after-

wards treated with boiling diluted sulphuric acid, at

30° or 40° it is converted into true sugar of grapes, the

quantity ofwhich is greater than that of the linen, or the

paper, or the sawings of wood employed.

9. Hydro-Pneumatic Lamp.

The discovery of M. Dobereiner of the remarkable

action of spungy platinum upon hydrogen gas, has led

to the construction of an elegant lamp for producing

instantaneous light.

This lamp was, we believe, first made for sale by

Mr. Garden of London; but it has since been con-

structed in an improved form by Mr. Adie, optician

in this city.

The form given to the lamp by Mr. Garden is shown

in Plate CCCCLXXXV. Fig. 2, where AB is a glass

globe fitting tightly by a ground shoulder into the neck

m n, of another globe or vessel CD. The globe AB
terminates downwards in a hollow neck, m n o p, in

the lower end of which is placed a small cylinder of

zinc p. Into the neck of the vessel CD is fitted a

brass piece, a b c, through which the gas contained in

CD can escape at the point c, by turning a cock d. An
arm e/ slides through h, and carries in a brass box P

a piece of the spungy platinum, which can be brought

nearer to c, or removed from it by sliding the arm e f
through h.

If we now pour diluted sulphuric acid into the ves-

sel AB by the mouth at S, it will descend through the

neck m n, compressing the air in CD if the cock d is

shut. The diluted acid will now act upon the ring of

platinum, a p, and produce hydrogen gas, which, after

the common air in CD islet off, will gradually fill the

vessel CD. When the gas is thus collected in the ves-

sel CD, a stream of it may at any time be discharged

through the aperture c, and thrown upon the spungy

platinum P, when it will produce such an intense heat

as to make the platinum red hot, and thus afford an

instantaneous light.

In Mr. Garden's lamp, the ring of zinc op floats

upon a piece of cork, so that when the vessel CD is

filled with gas, the dilute acid does not touch the zinc,

and consequently no more hydrogen is produced; but

the moment any of the gas is let off at c, the pressure

of the head of fluid in AB overcomes the elasticity

of the remaining gas in CD, and the diluted acid is

forced up to the zinc, to reproduce the wasted hy-

drogen.
By this ingenious contrivance, the diluted acid is

pressed up against the zinc when more hydrogen is

wanted, and withdrawn from it when the vessel CD
is full.

The form given to the lamp, by Mr. Adie of this

city, is shown in Fig. 3. No. 2. where the different

parts are marked by the same letters as in Fig. 3. In
this construction, a cone of glass k formed on the bot-

tom of the vessel AB is made to hold the ring of zinc,

op, which remains permanently in that position. This
lamp has the advantage of greater stability, and is less

liable than the other to be deranged by an accidental

cause.

Professor Cumming of Cambridge, who construct-

ed one of these lamps in December 1823, found it ne-

cessary to cover up the platina with a test lube, or a
cap, after every experiment. With platina foil 9/5 ^

of an inch in thickness, and kept in a close lube, he
produced the same effect; but when the thickness of
the foil was gj\-^, it was necessary to raise it pre-
viously to a red heat.

These lamps, besides their extreme beauty as phi-
losophical toys, are of great use in counting houses,
as well as in private houses, in summer, when there
is no fire at which a taper can be lighted.

10. Lamps without flame.

A lamp without flame which was first constructed
by Mr. Ellis, has been already fully described in our
article Lamp. As no drawing of it is given under
that article we have thought it proper to represent it

in Plate CCCCLXXXV, Fig. 4, where AB is the
lamp containing ether or alcohol, and h the coil of
platinum wire the hundredth part of an inch thick.

A thin sheet of platinum or palladium will produce
the same effect.

1 1. Dobereiner's natural lamp by Incandescence.

In using a spirit of wine lamp, M. Dobereiner ob-

served, that when the spirit of wine was nearly con-
sumed, the v/ick became carbonised, and though the

flame disappeared, yet the carbonised part of the wick
became incandescent, and continued red vchile a drop
of alcohol remained, provided the air in the apart-

ment was tranquil. In one experiment it continued

red twenty-four hours ; a disagreeable acid vapour,

however, was formed.
Dr. Brewster long ago observed an analogous fact

in the small green wax tapers in common use. When
the flame is blown out, the wick will continue red for

many hours, and the wax and wick are burned down
as in its ordinary combustion, only with extreme
slowness; a very disagreeable vapour being formed
during the imperfect combustion. Dr. Brewster has

observed also that the same effect is not produced
when the taper is made of red ivax. This probably

arises from the colouring matter of the two tapers.

There can be little doubt, however, that the same re-

sult will be obtained witli different kinds of wax, and

even with tallow, provided the quantity of wax is

properly proportioned to the diameter of the wick.

12. On the two new Fluids in the cavities of gems.

Two new fluids, possessing extraordinary physical

properties, have been recently discovered by Dr.

Brewster, in the crystallized cavities of gems, as topaz,
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quartz, amethyst, and chrysoberyl. These cavities

frequently occur in millions in a single specimen, and

they are often so minute as to escape the cognizance

of the highest magnifying powers.

The two fluids, are in general perfectly transparent

and colourless, and they exist in the same cavity, in

actual contact, without mixing together in the slight-

est degree. One of them expands thirty times more
than water; and at a temperature of about SO degrees

of Fahrenheit, it expands so as to iill uj) the vacuity

in the cavity. When the vacuity is large in propor-

tion to the quantity of fluid, a little additional heat

converts it into vapour, which exhibits, in its forma-

tion and condensation, a series of beautiful optical

phenomena. This fluid is also singularly voluble, so

that a cavity with rectilineal sides forms a most deli-

cate microscopic level.

The second fluid, which invariably accompanies the

first, is not more expansible than common fluids. It

occurs in smaller quantities than the first fluid, and

has a higher refractive power.

Dr. Brewster has succeeded in taking these fluids

out of their cavities, and in examining their properties

when exposed to the open air. The first fluid con-

tracts and expands in the most rapid manner, as if it

consisted of particles endow^ed with vitality; and both

of them indurate into a sort of a resinous substance,

a state in which they often appear even when they are

imprisoned in their cavities.

The existence of these two fluids to such an extent

in minerals, and their occurrence with precisely the

same properties in specimens brought from such op-

posite regions as Scotland, Siberia, New Holland,

Brazil, and Canada, renders it probable that they have

performed some important function in the mineral

organizations of our globe.

In order to give the reader some idea of the ap-

pearance of these two new fluids as coexisting in the

same cavity, let AB, Plate CCCCLXXXV, Fig. 5,

represent one of the cavities in topaz as seen through

a microscope, or even by the naked eye, (for some of

them are sufficiently large to be seen by the naked
eye) then there will be observed a circular vacuity V
in the fluid EF, and the fluid EF will be seen bounded
by two lines mn, op which separate it from the other

fluid CD. When the heat of the hand is applied, or a

heat so low as 74°, the vacuity V gradually grows less

from the expansion of the fluid EF, and it soon dis-

appears. The fluid CD, however, is not at all per-

ceptibly expanded by the same heat, as appears from
the boundaries m n, op remaining stationary. When
the topaz cools, the fluid EF contracts, and the vacui-

ty V re-appears and enlarges. If the cavity is deep,

the vacuity V re-appears with a violent effervescence,

but the various vacuities or bubbles thus formed
speedily unite into one. When the cavity is shallow
the vacuity V often re-appears in two or three va-

cuities which unite into one.

The refractive power of the expansible fluid EF is

much lower than water or any known fluid, and that

of the other fluid CD is a little less than water. Small
spicular crystals are sometimes found in these cavi-

ties. See the Edinburgh Transactions, Vol. X. p. 1.

and Dr. Brewster's Journal of Science, Vol. IV.

1 3. On the Condensation of Gases into liquids by their

own pressure.

The condensation of gases into liquids discovered
by Mr. Faraday, is one of the most curious experi-

ments in modern chemistry. The gas with which the
experiment may be most easily and safely made, is

Cyanogen. F'or this purpose take some pure cyanu-
ret of mercury, made perfectly dry by heating, and
having put it into one branch of a glass tube bent like

the letter A, the branches being about two inches

long, seal the other end of the tube hermetically. If

the heat of a spirit lamp is applied to the end of the

tube containing the cyanuret, while the other is kept
cold, the cyanogen gas will be produced by the de-

composition of the cyanuret, and passing over into the

cool end of the tube will be condensed by its own
pressure or expansive power into a pure and colour-

less fluid, having a refractive power rather less than

water. The pressure of the vapour of cyanogen ap-

peared to be a little more than three and a half at-

mospheres at 45° of Fahrenheit.

By a process similar to the preceding, Mr. Faraday
succeeded in liquefying sulphurous acid gas, sul-

phuretted hydrogen, carbonic acid, euchlorine, nitrous

oxide, ammonia, muriatic acid, and chlorine. See Phi-

losophical Transactions, 1823, p. 189.

Sir Humphry Davy has also used a very simple

method of liquefying the gases by means of heat. He
places the gas in one leg of a bent tube confined by
mercury, and applies heat to ether, alcohol, or water

put in the other end of the tube. By the pressure of

the vapour of these fluids he liquefied Prussic acid

gas and sulphurous acid gas. See Philosophical

Transactions, 1823, p. 199.

1 4. Remarkable experiment on the expansion of ether.

Take a tube of glass about two inches long and
three-tenths of an inch in diameter, and fill it about

three-fifths full of ether. Fix the tube by means of a

wire to a piece of stick about two feet long, and hold

the ball either over a spirit lamp or within the bars of

a good fire, turning it round so as to receive the heat

equally. The ether will be seen to expand, and when
the heat is about 300°, the ring of fluid which adheres

to the glass by capillary attraction, becomes 'smaller

and smaller and the fluid more and more voluble, till

it at last fills the whole tube, the ether having ex-

panded two-fifths of its original bulk. When the tube

is allowed to cool in a vertical position various cur-

rents ascending and descending appear, and then a

cloud suddenly shows itself at within less than two-

fifths of the tube from its top, accompanied by a rapid

ebullition, which announces the conversion of the va-

pour which filled the tube into liquid.

This experiment is exceedingly curious, and we
have performed it repeatedly and shown it to others

with no other precaution than holding the tube behind

a thick plate of mica in case of its bursting.

The same results take place whether atmospheric

air occupies the two-fifths of the tube that is left

empty, or whether the air is driven off by the ebulli-

tion of the ether.

The part of this experiment respecting the expan-

sion of the ether so as to fill the tube is due to Baron
Cagnard de la Tour.

4H3
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15. Protection of the copper of ships and of culinary

utensils by rendering it negatively electrical.

Sir Humphry Davy had long ago shown, that the

chemical action of bodies upon each othei- may be mo-
dified or destroyed by changes in their electrical statesj

that substances will combine only when they are in

different electrical statesj and that by bringing a body
naturally positive, artificially into a negative electrical

state, its usual powers of combination are altogether
destroyed. By reasoning upon this general principle,

which had previously conducted him to many brilliant

discoveries, Sir Humphry was led to thfe discovery
which we propose at present to explain. Copper be-

ing a metal only weakly positive in the electro-chemi-
cal scale, he conceived that if it could only act on sea
water in a positive state, and consequently that if it

could be rendered slightly negative, the corroding
action of sea water upon it would be destroyed. After
many trials, he obtained the most satisfactory con-
firmation of these theoretical views. A piece of zinc

as large as a pea, or the point of a small iron nail,

preserved 40 or 50 square inches of copper from cor-

rosion, whether it was placed at the top, bottom, or
on the middle of the sheet of copper, and whatever
was the shape of the copper. Every side, every surface,

aiul every particle of the copper continued bright,
while the zinc or the iron was slowly corroded.
A piece of thick sheet copper, containing about 60

square inches of surface, was cut, so as to form seven
divisions, connected only by the smallest filaments,

and a mass of zinc, of the fifth of an inch in diameter,
was soldered to the upper division. The whole was
plunged under sea water, and after the lapse of a month
the copper was as bright as when first introduced,
while similar pieces of copper undefended had under-
gone considerable corrosion.

The application of these results to the preserva-
tion of the copper sheeting of ships of war and other
vessels is obvious. Under the sanction of the Lords
Commissioners of the Admiralty, Sir Humphry has
been engaged in ascertaining the value of this dis-

covery upon ships of war, and we learn with the hap-
piest effect.

The Samarang, which had been coppered in India,

in 182J, came into dock in the spring of 1824, cover-

ed with rust, weeds, and zoophytes. She afterwards

set out for Nova Scotia, protected with four masses
of iron, equal in surface to about one-eightieth of the

copper, two being placed near the stern, and two on

the bows. She returned in January 1825, remarkably
clean, and in good condition.

All vessels of copper, used in cookery may likewise

be protected from oxidation, by a piece of tin or iron.

See the Phil. Transactions, 1824, p. 151; and Dr.

Brewster's Journal of Science, vol. I.

16. On the singular effects of intoxicating gas.

The intoxicating gas, otherwise called the nitrous

oxide, or the gaseous oxide of azote, is, like atmos-

pheric air, a compound of oxygen and nitrogen gas,

and differs from it only in having a greater quantity

of oxygen, and from being composed of 27 parts of

oxygen and 73 of nitrogen, while the nitrous oxide

is composed of 37 parts of oxygen and 67 of nitrogen.

In order to procure the nitrous oxide, nitrate of

ammonia is put into a tubulated glass retort, and ex-
posed to the heat of an Argand's lamp, not exceeding
500°. The nitrous oxide is disengaged along with
watery vapour which condenses in the neck of the re-

tort, while the gas is received over water. It is ge-
nerally white, and therefore when it is to be used for
the purpose of respiration, it should be permitted to
remain at least an hour in contact with water, which
will absorb the small quantity of nitrate of ammonia
and of acid which adheres to it. In this way about
five cubic feet of gas will be got from about a pound
of the nitrate.

The curious property which this gas possesses of
producing, when inhaled, a very remarkable species
of intoxication, was discovered by Sir H. Davy. " I

breathed, "says Sir Humphry, " three quarts of ni-

trous oxide from, and into a silk bag for more than
half a minute, without previously closing my nose or
exhausting my lungs. The first inspiration caused a
slight degree of giddiness. This was succeeded by an
uncommon sense of fulness of the head, accompanied
with loss of distinct sensation and voluntary power, a
feeling analogous to that produced in the first stage of
intoxication, but unattended by pleasurable sensation."

In describing the effect of another experiment, he says,
" having previously closed my nostrils, and exhausted

my lungs, I breathed four quarts of nitrous oxide

from, and into a silk bag. The first feelings were
similar to those produced in the last experiment, but

in less than half a minute, the respiration being con-

tinued, they diminished gradually, and were succeeded
by a highly pleasurable thrilling, particularly in the

chest and the extremities. The objects around me be-

came dazzling, and my hearing more acute. Towards
the last respiration the thrilling increased, the sense

of muscular power became greater, and at last an ir-

resistible propensity to action was indulged in. I re-

collect but indistinctly what followed; I knew that my
motions were varied and violent. These effects very

soon ceased after respiration. In ten minutes I had
recovered my natural state of mind. The thrilling in

the extremities continued longer than the other sensa-

tions. This experiment was made in the morning; no
languor or exhaustion was consequent, my feelings

through the day were as usual, and I passed the night
in undisturbed repose."
Soon after Sir H. Davy made these experiments,

the nitrous oxide was inhaled by various persons with
various effects. In some it produced convulsion; in

others it attacked the intellectual functions; in many
it produced an irresistible propensity to muscular ex-

ertion; and in some it had no sensible effect, though
breathed perfectly pure and in considerable quantities.

Two very remarkable cases which occurred among
his own students, at Yale College, have been recorded

by Professor Silliman, who witnessed the effects that

were produced.
" A gentleman about 19 years of age, of a sanguine

temperament and cheerful temper, and in the most
perfect health, inhaled the gas, which was prepared

and administered in the usual dose and manner. Im-
mediately his feelings were uncommonly elevated, so

that, as he expressed it, he could not refrain from danc-

ing and shouting. To such a degree was he excited

that he was thrown into a frightful delirium, and his

exertions became so violent that he sunk to the earth

exhausted; and having there remained till he in some
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degree recovered his strength, he again rose only to

renew the most convulsive muscular efforts, and the

most piercing screams and cries, until, overpowered
by the intensity of the paroxysms, he again fell to the

ground, apparently senseless and panting vehemently.

For the space of two hours these symptoms continued;

he was perfectly unconscious of what he was doing,

and was in every respect like a maniac: he states, how-
ever, that his feelings vibrated between perfect happi-

ness and the most consummate misery. After the

first violent efforts had subsided, he was obliged to lie

down two or three times from excess of fatigue, al-

though he was immediately aroused upon any one en-

tering the room. These efforts remained in a degree
for two or three days, accompanied by a hoarseness

which he attributed to the exertions made when he
was under the influence of the gas.

The other case was that of a man of maturer age,

and of a grave character. For nearly two years pre-

vious to his taking the gas his health had been very
delicate, and his mind so gloomy and depressed that

he was obliged almost entirely to discontinue his stu-

dies. In this state of debility he inhaled about three

quarts of the nitrous oxide. The consequences were,
an astonishing invigoration of his whole system, and
the most exquisite perception of delight. These were
manifested by an uncommon disposition for mirth and
pleasantry, and extraordinary muscular power. The
effects of the gas were felt without diminution for at

least thirty hours, and in a greater or less degree for

more than a week; but the most remarkable effect was
upon the organ of taste. Before taking the gas he felt

no peculiar choice in the articles of food, but im-
mecliately after he manifested a taste for suck things

only as were sweet, and for several days he ate nothing
but sweet cake. Indeed this singular taste was carried

to such excess, that he zised sugar and molasses not only

upon his bread and butter and lighter food, but upon
his meat and vegetables, and this he continues to do at

the present time, although nearly eight days have
elapsed since he inhaled the gas. His health and spi-

rits since that time have been uniformly good, and he
attributes the restoration of his strength and mental
energy to the influence of the nitrous oxide. He is

quite regular in his mind, and now experiences no un-
common exhilaration but is habitually cheerful, v/hile

before he was habitually grave, and even to a degree
gloomy.

17. To produce a fine purple gas from Iodine.

Iodine is a very remarkable substance, obtained
from kelp, the properties of which have been very fully

detailed in our article on Iodine. If we take some
of the crystals of this substance, and put them in a
glass tube, about .fths of an inch wide, or indeed any
width, and four or five inches long, and then hold the
tube to the fire, the crystals of iodine will evaporate
into a fine purple gas which fills the tube. As soon
as the tube cools the gas again deposits itself in small
crystals.

18. Netnarkable explosion of gas in a well.

In our article on Coal Mines, we have already given
an account of some of those numerous explosions of
carburetted hydrogen gas, which sometimes take place

in coal mines; and of the beautiful safety lamp of Sir
H. Davy, by the use of which these explosions may
be guarded against.

In the course of the present year a phenomenon of
a very remarkable kind, and the more remarkable for
its being entirely unexpected, and without any exam-
ple, took place near Edinburgh, on the 28th April,
1825. The following distinct account of it by Mr. John
Coldstream, is published in Dr. Brewster's Journal of
Science, vol. iii. p. lO-t.

"About three months since, a bore for a well was
commenced in Cannon Street, near Leith Fort. No-
thing particular was observed to occur in the course
of the workings, till Thursday the 28th ult. when the
depth of 87 feet from the surface had been attained,
without finding water. The bore had been sunk to
this depth, through seven feet of vegetable soil and
sand, and 80 feet of a very stiff dark-coloured clay,
containing imbedded, numerous rounded pebbles of
quartz, chlorite slate, hardened sand-stone, and coal.
On the morning of the 28th, at half-past six, the two
men, who had hitherto wrought at the bottom of the
bore, went down, as usual, without lights, and com-
menced their labours. In the course of an hour after

this, while driving their jumper (three inches broad,)
perpendicularly through the clay, they suddenly found
it slip down about six inches, into an open space. Im-
mediately, through the hole, thus made by the jumper,
there issued with tremendous violence, and terrific

noise, a vast quantity of some air, which, rushing past
the workmen in the bore, ascended with such veloci-

ty, as to carry along with it masses of the clay of con-
siderable size. The men below, instantly prepared to

ascend, and one having got into the bucket was drawn
up without delay, and the rope again lowered for the
other one. He was seen to get into the bucket, and
was drawn up about thirty feet, when it was observed
that he appeared as if dead, and leaning over the buck-
et, so as to be in danger of falling out altogether. The
men, therefore, above, fearful of his falling down and
being killed, instantly lowered the bucket again; and
one of them, ignorant of its being noxious air that had
burst from its confinement, slid dov/n on the rope,
still without a candle, to see what was the matter with
his comrade; on finding, however, his breathing be-

ginning to be affected, he returned to the mouth of
the bore. A lighted candle was now procured, and
brought to the mouth of the pit: no sooner had its

flame reached the level of the ground, over the bore,

than the whole air in the pit inflamed and exploded
with a report as loud as that produced by firing a large

piece of ordnance; the flames rose to the height of
forty feet and more from the pit's mouth, and arc de-

scribed as having been of a blue colour. A strong
sulphureous odour was immediately perceptible.

It was not until two hours after this explosion, that

the unfortunate man was drawn out; he was quite
dead—his clothes were but little injured by the flames.

Those who were standing near, or over the mouth of
the bore, at the time of the explosion, got themselves
much scorched, and otherwise hurt. The whole
neighbourhood was violently shaken, but no windows
were broken by the shock.

No work was done in the pit for a week after this

occurrence; but on the eighth day after, a candle was.

again brought to the pit's mouth, when immediately a
second explosion, not quite bo violent as the first, but
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of the same character, ensued; nor could the men ven-

ture down for several days; and the gas collected in

such quantity, that, for about a week after this, it was
exploded every morning; and the men found that the

quantity collected seemed to be greater in wet than in

dry weather. On continuing the workings at the bot-

tom of the bore, it was seen that the jumper used by
the deceased and his companion, had penetrated a
large cavity, situated immediately under the clay, and
having for its floor a stratum of soft bituminous shale,

called by miners blaize. In this cavity, therefore—
the size of which could not be exactly ascertained,

—

the gas seems to have been confined. By the 29th of
May they had got about ten feet below the surface of
the shale, and still the gas continued to escape through
the shale from the floor of the pit; in quantities, how-
ever so small, as not to prevent the miners from work-
ing all day; they now complain more of the loath-

some sulphureous odour, which they still experience

at the bottom of the pit, than of any difficulty in breath-

ing. The pit is now 100 feet deep, and no water has
been found. Its mouth is situated about fifty yards
from, and is elevated about twelve feet above high
water mark."

DYNAMICS.

I. Experiment showing the Eqical Jlction of Gravity on
Light and Heavy Bodies.

In order to exhibit the equal action of gravity on
light and heavy bodies, it was formerly necessary to

have recourse to the vacuum of an air-pump, and the
celebrated experiment of the guinea and the feather

falling with the same velocity in the receiver, has
been displayed for centuries.

The late M. Benedict Prevost devised the following
simple experiment, which proves the equal action of
gravity, by proving that the retardation in the fall of
light bodies arises solely from the resistance of the air.

Place a piece of thin paper on the bottom of a small
box, of such a weight that in falling the bottom of it

will always keep lowermost. Let the box now fall

from the height of eight or nine feet above a cushion,
and the paper and the box will both reach the cushion
at the same time, just as if the paper had clung to the
bottom of it. If the same piece of paper is allowed
to fall by itself from the same height it will flutter

slowly and obliquely to the floor. Thb experiment
will succeed equally well if the piece of paper is placed
upon a crown or half crown piece without using a
bos. The rapid descent of the paper when placed on
the box is in no way owing to any adhesion between
it and the bottom of the box, but to the circumstance
of their being no air to obstruct its descent, the ad-
vance of the box in front of the paper having the same
effect as if there was a perfect vacuum before the piece
of paper. A little box of lead or piece of lead with
round edges is best for making the experiment.
One of the most curious dynamical experiments

which has been witnessed in modern times, is the de-

scent of trees with the rapidity almost of lightning
along the celebrated slide of Alpnach, of which we
shall give a full description under the article Slide.

ELECTRICITY AND GALVANISM.

In our articles on Electricity and Galvanism, we
have given such a copious detail of the remarkable ex-

periments which these two sciences embrace, that

there is little occasion for any resumption of the sub-

ject under the present article, unless to give an account

of some of the more popular discoveries which have
been made since these articles were printed.

1. On the Pyro-Electricity of the Tourmaline.

The general phenomena of the pyro-electricity of

the tourmaline have been already described under
Electricity.

In pursuing his experiments on this curious subject,

M. Haiiy found that the electricity developed by heat-

ing tourmaline and the siliceous oxide of zinc, instead

of disappearing, as had been supposed, in an abrupt
manner at the ordinary temperature, had only reached
the point or node through which it passed into an op-

posite state by a farther reduction of temperature. By
the application of cold, therefore, to the tourmaline
and oxide of zinc, he determined that the pole which
possessed vitreous electricity when hot developed resi-

nous electricity when cold.*

It has been shown by Dr. Brewster, Edinburgh
Journal of Science, vol. i. p. 211, that the electricity

of tourmaline may be exhibited in a very satisfactory

and simple manner by means of a thin slice taken from
any part of the prism, but particularly when its sur-

faces are perpendicular to the axis of the prism. The
slice is then placed upon a piece of well polished glass,

and the glass heated to a considerable degree. About
the heat of boiling water the slice will adhere to the

glass so firmly, that even, if the glass is above the tour-

maline, the latter will adhere to it for five or six hours.

In this way slices of very considerable breadth and
thickness will develop as much electricity as is capa-
ble of supporting their ov/n weight.

In order to show the electrical phenomena of the

tourmaline to great advantage, by combining the

action of its two poles, Mr. Sivright fitted up a crystal

so as to resemble the letter D, with an opening in its

round side. The straight part of the letter represents

the crystal, and the two curved portions are pieces of

silver wire rising out of two silver caps, one of which
embraces each pole of the tourmaline. If a fifth ball

is suspended at the opening between the ends of the

wires, it will vibrate in a beautiful manner in conse-

quence of their opposite actions.

Sir Humphry Davy has stated. Elements of Chemi-
cal Philosophy, vol. i. p. 130, that "when the stone is

of considerable size flashes of light may be seen along
its surface."

2. On the Existence of Pyro-Electricity in various Mi-
nerals.

The subject of the pyro-electricity of minerals has

been recently examined by Dr. Brewster, Edinburgh
Journal of Science, vol. i.p. 208. The following list

of pyro-electrical minerals showstheminerals in which

* Our countryman Mr. Canton seems also to have discovered this point long ago.
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pyro-electricity has been discovered by preceding ob-

Minerals.

Tourmaline,
Topaz,
Axinite,

Uarcite,

Observers.

Lemery.
Canton.

Brard.
Haily.

Minerals.

Mesotypc,
Prehnite,

Oxide of zinc,

Sphene,

Observers.

Haiiy.

In order to determine the existence of pyro-elec-

tricity in minerals where it had little intensity, Dr.
Brewster employed the thin internal membrane of the

Jlrundo Phragmites, which was cut with a sharp in-

strument into the smallest pieces. These minute frag-

ments were well dried, and the pyro-electricity of any
mineral was determined by its power of lifting one or
more of these light bodies after the mineral had been
exposed to heat. He used also a delicate needle of

brass, the pivot of which moved upon a highly polish-

ed cap of garnet, and which was affected by very slight

degrees of electricity.

In this way he determined the pyro-electricity of the
following minerals:

Scolezite.f

Mesolite.-j-

Greenland mesotype.
Calcareous spar.

Ueryl yellow.
Sulphate of barytes.

Sulphate of strontites.

Carbon.ate of lead.

Diopside.

Fluor spar, red and blue.

Diamond.
Yellow orpiment.

Analcime.
Amethyst.
Quartz dauphiny.
Idocrase.

Mellite'

Sulphur Native.

Garnet.

Dichroite.

3. On the Existence of Pyro-Electricity in Arlifidal
Crystals.

It does not appear from any of Haiiy's writings,

that he even suspected the existence of pyro-electri-

city in crystals formed by aqueous solution. In sub-

jecting some of these to experiment, Dr. Brewster was
surprised to find that they possessed this property, and
some of them to a considerable degree. The follow-

ing is a list of those in which he discovered it:

Tartrate of potash and soda. Sulphate of magnesia.
Tartaric acid. Prussiate of potash.
Oxalate of ammonia. Sugar.
Oxynouriate of potash. Acetate of lead.

Sulphate of magnesia and soda. Carbonate of potash.
ammonia. (;itric acid.

Iron. Oxymuriate of mercury.

Among the preceding crystals, the tartrate ofpotash
and soda, and the tartaric acid, are pyro-electrical in

a very considerable degree; but the action of several
of the other salts is comparatively feeble.

4. On the Pyro-Electricity of the Powder of Tourmaline.

Among the curious properties of artificial magnets,
none is more remarkable than that which is exhibited
by cutting a piece from one of their extremities. If
the piece is taken from the north pole of the magnet,
it is itself a regular magnet, with north and south po-
larity. The very same property was discovered in
the tourmaline by Mr. Canton, who found that, if it

was broken into two parts when in a state of excita-

tion by heat, each fragment had two opposite poles.

Coulomb has ingeniously explained the magnetical
fact, by supposing that each particle of the magnet is

itself a magnet with opposite polarities; and Haiiy has
applied the same explanation to the analogous pheno-
mena in the tourmaline.

If we attempt, however, to reduce the magnet into
minute portions by any mechanical operation, such as
filing, pounding, &c. the particles of steel are found
to be deprived of their magnetical qualities, their
coercive power being destroyed by the vibrations or
concussions which are inseparable from the process of
comminution. Analogy would lead us to expect the
same result with the tourmaline; and we have no doubt
that most philosophers, confiding in the force of re-

cognised analogies, would expect that the powder or
dust of pounded tourmaline would not exhibit any
pyro-electrical phenomena.

In order to ascertain this point, Dr. Brewster pound-
ed a portion of a large opaque tourmaline in a steel

mortar, till it was reduced to the finest dust. He then
placed the powder upon a plate of glass, from which
it slipped off, by inclining the glass, like all other
hard powders, without exhibiting any symptoms of
cohesion either with the glass or with its own particles.

When the glass was heated to the proper temperature,
the powder stuck to the glass; and when stirred Avith

any dry substance, it collected in masses, and adhered
powerfully to the substance with which it was stirred.

This viscidity as it were, or disposition to form clotted

masses, diminished with the heat, and at the ordinary
temperature of the atmosphere it recovered its usual

want of coherence.

Hence it follows, that the tourmaline preserves its

pyro-electricity even in the state of the finest dust, and
that this dust, when heated, is an universally attracti-

ble powder, which adheres to all bodies whatever.
This singular breach of analogy between the distri-

bution of the pyro-electrical and magnetical forces,

has an exact counterpart in the distribution of the

doubly refracting forces in regularly crystallized

bodies, and in plates of glass that have been rapidly

cooled from a red heat. If a crystal of calcareous spar
is broken into a thousand fragments, the most minute
fragment possesses in miniature the same doubly re-

fracting structure as the largest rhomb of that mineral;

whereas the plate of glass that has derived its doubly
refracting structure from rapid cooling, comports it-

self exactly like a magnetised bar of steel. Any con-

siderable portion of the glass, though cutfrom the posi-

tive part, acquires, upon its being detached from the

plate, both the positive and the negative slructtire; but if

it is reduced to very minute fragments, or pounded,
these fragments lose their doubly refracting structure;

that is, any number of small fragments put together

after separation, have not the same doubly refracting

force as when they formed part of the plate, the loss

of the doubly refracting structure always increasing

with the minuteness of the subdivision.

This striking analogy between the effects of the elec-

trical and doubly refracting forces, acquires anew in-

terest from the known relations between the forces of

electricity and magnetism, and is well worthy of being
pursued into all its recesses.

f It is probable that the mesotype of Hauy was one or other of these two minerals.
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5. On the Pyro-Electricity of the Potvder of Scolezite

and Mesolite, when deprived of their water of Crystal-

lization.

As the powder of tourmaline, with which the

preceding experiments were made, suffered no chemi-

cal change by trituration, Dr. Brewster was desirous of

trying whether or not the pyro-electricity of minerals

existed, when the mineral was deprived ofany of its in-

gredients. For this purpose he converted several cry-

stals of scolezite and mesolite into a white powder by

heat, so as to deprive them of their water of crystalli-

zation, which is now considered as an essential ingre-

dient in any mineral species. When the powder was
exposed to heat upon a plate of glass, it adhered to it

like the powder of tourmaline, and when stirred about

by any substance whatever, it collected in masses like

new fallen snow,* and adhered to the body that was
employed to displace it.

This fact is a very instructive one, and could scarce-

ly have been anticipated. As several minerals differ

only in the quantity of their M'ater of crystallization,

the powder which was thus pyro-electrical, could not

be considered either as scolezite or mesolite, but as

another substance not recognised in mineralogy. The
pyro-electrical property, therefore, developed by the

powder, cannot be regarded as a property of the mi-

nerals of which the powder formed a part, but merely

as a property of some of their ingredients. In which
of the ingredients, or in what combination of them the

pyro-electricity resides, may be easily determined by
farther experiments.

6. On, the probable influence of Crystallographic Compo-
sition on the Distribution of Electricity in Minerals.

Although we have not been fortunate enough to

meet with any of those crystals which are necessary in

the investigation of this branch of the subject, yet there

are some facts of sufficient importance to be noticed in

such an inquiry.

The Abbe Haiiy has particularly mentionedf a cry-

stal of topaz, in which the pyro-electricity was distri-

buted in a very remarkable manner. He observed that

its two extremities were both resinous poles, while the

intermediate part gave indications of vitreous electri-

city. As this phenomenon has been observed only in

one mineral, and in one specimen of that mineral, and
as it has an exact counterpart in the phenomena of

magnetism and of double refraction, it is very proba-

ble that the crystal in which it was observed was a

compound crystal, in which the two vitreous poles

were in contact.

Although the scolezite and mesolite are both compo-
site minerals, yet the faces of composition are parallel

to the axis of the prism, and therefore cannot affect

the distribution of the electricity which is excited by
heat. It is therefore in the topaz, and some of the

other pyro-electrical minerals, where we must study

the influence of composition.
:f

r. On the Combats between Electrical Eels and JPIUI
Horses.

In our article on Electricity, we have already given
a very full account of the electricity of fishes, and par-
ticularly of the Gymnotus electricus or electrical eel, and
of its anatomy, as examined by Dr. Hunter. Since
that article was printed, however, very curious details

have been published by Humboldt respecting the elec-

trical eel of South America, and the method of catch-

ing them by means of wild horses. A brief abstract

of the information communicated by that able traveller

will be acceptable to the reader.

The electrical eels are found both in the large and
small rivers of South America, and though they are
not easily caught by the Indians from the strength of
the current and the depth of the water, yet they often

experience electrical shocks from them when they are
swimming or bathing. In the environs of Colobozo,
however, they occur in great quantities in the basins

of stagnant water. Here they are sometimes caught
with nets, but this is a very difficult operation, as the

eels bury themselves in the sand like serpents. The
natives sometimes intoxicate them by throwing into

the pools the roots of the Piscidea erithryna and Jac-

quinia armillaris^ but the most effectual method is to

fish them by wild horses and mules. For this purpose,
about thirty horses are forced into the pool, and the

noise of their hoofs drives the eels from the mud and
exasperates them to combat.
The yellowish and livid eels, which are like large

aquatic serpents, betake themselves to the surface of

the water, and crowd beneath the bellies of the horses.

In order to keep the horses in the pool, the Indians

surround it with harpoons and long reeds, and some
of them being placed on the trees, whose branches
stretch over the surface of the water, they raise their

wild cries, and, by the use of the reeds, prevent the

horses from running away. Stunned by the noise,

the eels defend themselves by renewed strokes of their

electrical batteries; and the horses, confounded by
their violence as well as frequency, sometimes disap-

pear under the water, while others panting and roar-

ing, and excited by pain, endeavour to flee from the

combat. The Indians generally succeed in driving

them back again into the water; but the few who do
elude their vigilance, regain the shore, stumbling at

every step, and stretch themselves on the land, ex-

hausted and benumbed. In less than five minutes
Humboldt saw two horses drowned; but he supposes

that they vv^ere not killed but stunned by the eels; and
that they perished from the impossibility of rising

amid the fray.

The electric eels soon become wearied by their ex-

ertions, and, as their galvanic force diminishes, the

horses and mules become less frightened, and the eels

approached timidly to the margin of the pool, where
they are. easily taken by small harpoons and fastened

to long cords. In this way were caught five large

eels, the greater part of which were but slightly

• The adhesiveness of new fallen snow is doubtless the result of its electrical condition.

\ Traits de Mineralogie, second edition, tome ii. p. 154. We hope that this crystal is in the possession of the Duke of Bucking-

ttiin, who, we understand, has acquired the splendid cabinet of the Abbe Hauy.

+ Another example of the probable influence of structure on the development of electricity exists in the Analcime, where the

feeble production of electricity by friction, from which Hauy has derived the name of tlie mineral, is probably owing to j^s singula*

ift©el\anical structure. See Edinlmrgli TramajUicms, vol. x, p. \&7, 193.
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wounded. The Indians assured Mr. Humboldt that

when the horses ran lor two days in succession into

the same pool, none were killed the second day.

Several of these eels were from five feet to five feet

three inches long; and one which was three feet ten

inches loni^ weighed twelve pounds. See Humboldt's
Personal Narrative.

8. On the Electricity of the Cat.

The following method of obtaining an electrical

shock from a cat has been published by Mr. Glover.

He places his left hand under the throat, and with the

middle linger and the thumb he slightly presses the

bones of the animal's shoulder, then when the right

hand is gently passed along the Ijack, perceptible

shocks of electricity will be felt in the left hand. See

Phil. Mug. p. 40 r.

It has also been stated that shocks are obtained if

the tips of the cars are touched after friction has

been applied to the back.

9. .Account of the Fire of St. Elmo.

The very singular meteor which bears this name
has been repeatedly observed at sea. It generally ap-

pears when the atmosphere is in a highly electrical

state. The following description of it as observed in

June 1818 in the Mediterranean, has been given by an
accurate observer.

" About nine, when the ship was becalmed, the

darkness became intense, and was rendered still more
sensible by the yellow fire that gleamed upon the ho-

rizon to the south, and aggravated by the deep toned

thunder which rolled at intervals on the mountains,
accompanied by repeated flashes of that forked light-

ning whose eccentric course and dire- effects set all

description at defiance. By half past nine the hands
were sent aloft to furl top gallant sails and reef the

top sail in preparation for the threatening storm.
When retiring to rest, a sudden cry of St. Elmo and
St. Am was heard from those aloft, and fore and aft

the deck. On observing the appearance of the masts,

the main top gallant mast-head, from the truck for

three feet downwards, was completely enveloped in a
blaze of pale phosphoric light, flitting and creeping
round the surface of the mast. The fore and mizen
top-gallant-mast-heads exhibited asimilar appearance.
This lambent flame preserved its intensity for the
space of eight or ten minutes, and then it gradually
became fainter till it diminished at the end of half an
hour. During its continuance, and through the rest

of the night, the wind continued light and variable,

and the morning was ushered in with a clear sky, a

hot sun, and a light southerly breeze.

10. On. a singular Electrical Phenomenon observed on
Ben-Nevis.

In our article on Electricity, wc have given a very
interesting account of electrical phenomena, observed
on Mont Breven in 17G?, and on Mount jEtna in 1814.

A very curious phenomenon of an analogous kind was
observed in our own country on the 27lh of June 1825,
by Dr. Hooker's Botanical party. The following de-
tails of it are taken from a very excellent account of
the phenomenon, by the Rev. John Macvicar, who
Vol- XVI. Part II.

was one of the party, published in Dr. Brewster's
Journal of Science, vol. iii. p. 312.

•' The weather, for some days previous, was ex-

tremely rainy and disagreeable ; for the temperature
was low, and the rain was accompanied with a fog
and a fresh breeze of wind. On Saturday morning,
however, the rain ceased, and the clouds hung in the
atmosphere in the form of immense cumuli and cumu-
lostrati. The nimbus also was seen in various cjuar-

ters, and before mid-day, the district of Ben-Nevis
was visited by one of these clouds, which poured rain
almost without interruption, during the greater part
of the day. About 2000 feet of the altitude of the
mountain were immersed in the cloud; and from the
observations of those who ascended to the summit, it

appears that this was not much less than its general
thickness, for they frequently saw its upper surface.
On Sunday, the weather improved; and, on the morn-
ing of Monday the 27th, it was still better, though it

was not yet changed. As the morning advanced,
however, the sky became more overcast, and about
ten o'clock a shower came on, and rain continued to

fall suddenly, and with much interruption, during all

the forenoon. The wind was constantly varying, and
had a different direction in every glen, but the pre-
vailing course was from the south-east. The tempe-
rature was low, so that the people about Fort-William
thought that it was very cold.

On the summit of Ben-Nevis, about mid-day, the
thermometer, with wet bulb, stood at 36° 5 Fahr. in
the cloud. The temperature soon after rose to 39°,
and the cloud in which we stood was partly evapo-
rated, partly borne away, leaving a view of the sub-
lime scenery by which we were surrounded. The
dense clouds on every side hung down like curtains
around the panorama, and their under margins were
so definite, and the atmosphere otherwise so clear,
that one felt disposed to stoop down as if to see far-

ther into the distant landscape, which was illuminated
by the sunshine. The altitude of this magnificent ac-
cumulation of vapour, was between 3000 and 4000 feet

above the level of the sea. But it was far from uni-
form, at least the profile of its under surface was al-

ternately elevated and depressed, so that at one time
we saw beneath it the mountains of Perthshire and
the Hebrides; and, in a few minutes after, our view
was confined to the valleys surrounding Ben-Nevis.
Soon after mid-day, the weather became more unset-
tled. Sometimes a cloud rose suddenly on the face
of the mountain, and rolled down the valley. Some-
times one came from the neighbouring summit of
Corry-Pvignson, as if urged by a violent wind; and at
other times the condensed vapour ascended rapidly in
immense volumes from the centre of the valley below,
and was aptly compared by one of the party to the
smoke from a town on fire. The magnificence and
variety of these clouds amply compensated for the
loss of the terrestrial scenei-y.

The summit of Ben-Nevis, for a considerable ex-
tent, was covered with snow. Not only was there a
ravine in the immense precipice on the north side of
that mountain, containing an upfilling of snow almost
entitled to the name qf a glacier, and several beds of
great depth lying fully exposed to the sun ; but there
was a general covering of about three inches depth,
which had fallen since the same party was there two
days before. This was easy to be conceived, for

41
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about one o'clock, the temperature fell to 33°. 5, a
fresh breeze having arisen from the south-east, bring-

ing a nimbus along with it. When the storm reach-
ed us, it proved to be snow, which continued to fall

very heavily for about two hours. Soon after it be-

gan, our attention was attracted by a very singular
noise, which was heard every where around us. It

exactly resembled the hissing sound which proceeds
from a point on an excited prime conductor, or a

strongly-charged Leyden phial of an electrical appa-
ratus, indicating the emission of a pencil of electric

light, which, had the day-light not overpowered it,

would certainly have been visible. This sound was
always loud, and more or less distinct for about an
hour and a half. It seemed to proceed from every
point near us. But amidst the general hissing, I was
convinced that I could specify the summit of my um-
brella and several points of the rocks from which I

heard it issuing. On removing to the cairn on the

highest point of the mountain, the phenomenon be-

came remarkably manifest, and we could almost de-

termine the stones from which the pencils were pro-

ceeding.

Though this sound of the electric fluid is so com-
pletely siti generi^s, as scarcely to be confounded with
any thing else, an accident now occurred, which af-

forded another evidence of the nature of the action

which occasioned it, when we were seeking for none.

One of the party having fallen behind the rest, in ex-

amining some parts of the mountain, came up to the

others while they were wondering at the sound, and
trying to find shelter from the storm beside the cairn;

and were it not, that complacency and fortitude are

unalterably expressed in his countenance, we should

certainly have concluded, either that he had seen " the

angry spirit of the storm," or something else very ter-

rific; for, as is alway stated of persons having wit-

nessed such sights, '' steterunt comae,"—the hair of

his head stood on end—not indeed all his hair, but

those locks only which enjoyed something of their

natural freedom to move, having withstood the pelt-

ing action of the snow and rain several hours. For
botanists, contrary to the practice of the vulgar,

sometimes find it inore convenient to wear their caps

in their pockets. Several other gentlemen, then, by
uncovering their heads, gave their hair an opportu-

nity of exhibiting the beautiful phenomena of electri-

cal attraction and repulsion.

ELECTRO-MAGNETISM.

The new science of Electro-Magnetism which has

been established since our articles Electricity and
Magnetism were printed, affords a series of most
amusing and interesting experiments.
As we propose to give a full account of the whole

subject under the article Thermo-electricity, it

would be unnecessary to anticipate any of the details

under the present article.

nOROLOGT.

1. ^n account of BregueVs eye piece chronomcler for
countingfractional parts of a second.

In observing the disappearance of a star behind the

wires of a transit instrument, it is not easy to observe
to the fifth part of a second of time; but as this quan-
tity corresponds to //tree seconds of right ascension it

becomes a matter of considerable consequence to dis-
tinguish even tenths of a second.

The instrument by which M. Breguet proposes to
supply this defect is shown in Plate CCCCLXXXV,
Fig. 6, where AB is a section of the eye piece of a
telescope through the anterior focus of the eye glass,
the field bar being represented by the black ring.
The box CD attached to it contains a chronometer
which points out on the dial plate EF, by means of the
index G, every ten seconds, the dial plate being di-
vided into ten minutes. Two other indices m n, re-
volve through the field of the telescope, and in the
plane of the wires. The shorter one n, marks units
or single seconds upon a segment of a circle o p oi
60° divided into ten seconds. The larger index, m,
terminates in an opaque disc, the centre of which de-
scribes in one seccfrid a segment of 60°, which may be
divided into ten parts or tenths of seconds. The pro-
longations of the divisions 1, 3, 5, 7, 9, determine the
distances of the wires in the field, so that they may
give their aid in estimating the divisions of the scale.

The coincidence of the disc with one of the wires, or
its situation in the middle of one of the intervals be-

tween the wires indicates one, two, or three tenths of
a second. All the indices move in the same direction

as the star, and there is a detent for stopping the
wheel work, and a lens near the eye for enabling it to

read off the minutes, and the tens of seconds on the

dial-plate EF.

In order to use this instrument the minutes and tens
of seconds are first observed on the dial plate EF, a
few seconds before the star reaches the wires, then by
raising the eye to the field of the telescope, the short-

est needle n points out the units of seconds which are

to be added. The eye of the observer must now be
fixed solely upon the star which is about to pass be-

hind the first wire, and he reckons fractional parts of

the seconds by observing laterally and indirectly the

passage of the disc m over the divisions from to 10.

M. Breguet has not yet published any account o«

the interior arrangements of the chronometer.

2. Description of Rieussec's Chronograph.

This piece of watch-work was invented by M. Rie-

ussec in 1821, and has been greatly improved by M.
Breguet. The object of it is to record on the dial

plate the fractions of seconds at any instant of time,

so that it enables us to determine with great accuracy

in seconds and fractions of a second the interval elaps-

ed between any two instants. The needle is supplied

with as much of a prepared black colour as will serve

for fifty experiments. The instant that we press down
a button, the needle deposits a black point on the dial

plate during five minutes, so that these points cannot

be confounded with one another. This instrument,

which is singularly accurate, has a dial plate with se-

cond and minute hands. In M. Rieussec's instrument

printer's ink is used for marking the points, and the

instantaneous contact of the point has no influence on

the motion of the dial, which is moveable. In Bre-

guet's, the dial seems to be fixed.
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5. Description of Griebel's Portable Night Clock.

This clock, constructed by M. Griebel of Paris, is

represented in Plate CCCCLXXXV. Fig. 7. and Fig.

8. the former showing it in perspective, and the latter

in section. A is the globe which contains the clock

movement and the lamp B. The dial-plate C has a

rim of round glass with the hours painted upon it be-

tween E and C; EE is a plate in the centre of the

ground glass ring to which the movement is fixed, and

F is a globe to protect the wheel-work from dust.

The rays of light BG, BG issuing from the lamp B,

illuminate the rim EC of the dial on which the hours

and minutes are painted.

It would, we think, be an improvement on this

clock to place a mirror between GG, to intercept all

the rays that do not fall upon the rim of ground glass,

which by means of another mirror behind B, would

throw some additional scattered light on the rim itself,

while it would protect the wheel-work from the direct

radiation of the lamp. See Dr. Brewster's Edinburgh

Journal of Science, \ol. iii. p. 346.

4. Description of Lenormand's New Chronometer.

This very singular piece of mechanism, which ex-

cited much interest at the expositions of French in-

dustry in 1819 and 1823, is represented in Plate

CCCCLXXXV. Figs. 9, 10, 11. The principle of this

chronometer consists in the continual displacement of

the centre of gravity of the arm of a lever. This le-

ver has the form of an arrow AB, Fig. 9, which is ca-

pable of moving round a horizontal axis O, fixed in

the middle of a dial-plate divided into twelve hours.

The two arms AO, BO are unequal, and at the end B
is fixed a round box. If we place in the box a small

weight, which has the power of moving round the in-

terior circumference of the box, and if it is placed as

at B, the arrow will remain in the position AB, and
point to IXli. If the small weight is placed as at D,

so as to be at the greatest possible distance from the

centre O, the arrow will point to Xllh, and so on at the

other quarters, as at E and F in Fig. 10. In like man-
ner, intermediate positions of the little weight will

cause the arrow to point to inter-niediate hours. If we
now could fix in the box a piece of wheel-work to dis-

place this weight in a regular manner, so as to describe

the circumference of the box in twelve hours, the arrow
AB would revolve in twelve hours, and would point them
out on the dial-plate like the hand of a clock. If the

wheel-work should carry the weight round the box in

an hour, the arrow would mark minutes on the dial.

The additional weight which we have introduced for

the purpose of explaining the principle of the machine,
is not actually used. It exists naturally in every
watch, as the centre of gravity of every watch is at a

distance from its centre of form, on account of the

weight of the main-spring box and fusee. We re-

quire, therefore, only to place a watch in the box B,
Fig. 10. in such a manner, that it cannot go without
communicating its motion to the arrow AB. This
may be done in two ways, 1st, The axle of the central

wheel, at the place where it comes out of the plate in

which it moves, carries a square which is laid hold
of by one of the two cross pieces between which the
watch is carried, which cross pieces are fixed to the
box. The other end of the axle, which is round,

moves in a hole perforated in the opposite cross piece.

This method, though[the most simple, is not always so
convenient as the following: 2d, On one of the cross

pieces above mentioned is fixed awheel O, Fig. 11.

which cannot turn round. Above the plate of the
watch passes the axle of a wheel, on which is fixed a
pinion R, which works in t'-.c wheel O. The wheel-
work actuated by the spring not being able to turn the
wheel O, turns quite round it, and, consequently, car-
ries the centre of gravity of the watch quite round
the interior circumference of the box B, Fig. 9. and
this changes at every instant, and in a regular manner,
the centre of gravity of the arrow. If the axle of the
wheel, which carries the pinion R, turns round in one
hour, and if we wish AB to revolve in twelve hours,
then R must have eight teeth, and O 96; or R 10, and
O 120. If AB is to revolve in one hour, then R and
O must have the same number of teeth. See Baron
F'erussac's Bull, des Sc. Technol, Jan. 1825, p. 12. or
Edinburgh Journal of Science, vol. iii. p. 348.

5. Breguet's Chronometer with Double Seconds.

This little contrivance, which is constructed for sale

by M. Breguet, has sometimes a dial-plate with two
second hands, and sometimes two dial-plates and two
second hands. In order to determine any interval of
time, the observer, at the commencement of the ob-
servation, presses a button, and stops one of the nee-
dles, and when the observation is concluded, he again
sets the same hand agoing. The difference between
the two second hands shows the interval required, an
account being kept of the minutes if the interval ex-

ceeds 60 seconds.

6. Breguet's Double Sympathetic Chronometer.

This curious time-piece consists of two independ-
ent watch movements in the same box, and without
any mechanical communication, having each their

separate dials and hands. The two movements influ-

ence each other physically, and their slight anomalies
are reduced more than one half. The continued agree-
ment of the two chronometers is a security against
any errors. One of these instruments was submitted
by the French Board of Longitude to very severe
tests, and even to that of a vacuum; but the two se-

cond hands never ceased to beat together to the same
fraction of a second. M. Breguet has not explained how
the two chronometers influence each other physically;

but we have no doubt that they do it by means of the

balances, in the same way that two clocks agree with
one another, by their pendulums getting into the same
train of vibration. Some curious observations on
this subject have already been made in our article Ho-
rology.

7. Breguet's. Sympathetic Clock.

This curious piece of mechanism, the construction

of which has not been published, has the property of

setting to the proper time, and regulating a repeating
watch made for the purpose. This repeater is carried

in the pocket during the day, and at night it is placed

above the pendulum in a sort of frame, which forms
part of the decoration of the clock.

If the repeater is put wrong so as to go too fast or
4l 2
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too slow even for a quarter of an hour, it is sufficient

toplace it before noon or midnight in its watch frame,

in order that at these two times we may see the hands
either move forward or backward to the time marked
by the clock. The interior regulation of the watch is

restored by the same means with as much accuracy as

it could be done by an artist after a trial of it for seve-

ral days.

8. On the Use of the Common Watch for Philosophical

purposes.

As a watch is often the only time-piece which can
be commanded for occasional philosophical purposes,

it becomes of some importance to have a method of

reckoning short portions of time by it with facility and
accuracy. The Rev. Mr. Pearson has shown thcit

(whatever be the numbers of which the wheel-work
consists.) if we divide double the product of the num-
bers of teeth in all the wheels from the centre wheel to

the crown wheel exclusively, by the product of the

hours of all the pinions which engage in those wheels,

the quotient will express the number of beats of the

watch in one hour. If the quotient is divided by 3600,

the number of seconds in an hour, we shall then have
the number of beats in one second.

In the above calculation, the wheels and pinions

which constitute the dial work are not taken into ac-

count, nor the great wheel and pinion with which it

acts, because the only use of the former is to cause
the hour and minute hands to revolve in their proper
time, and the use of the great wheel and pinion is to

determine in conjunction with the number of spirals

on the fusee the number of hours that the watch will

continue to go at one winding up of the chain round
the mainspring barrel. The reason why double the

product of the wheels is used, is that only one tooth of

the crown wheel completely escapes from the palates

at every two vibrations of the balance.

Let us suppose the watch used to have the following
numbers. See Horology, Plate CCCCII. Fig. 1.

Centre wheel M and pinion a, 54—

6

Third wheel E, and pinion b, 48—

6

Contrate wheel K and pinion c, 48—

6

Crown wheel C, - - - 15

Palates p, p, - - - 2

54 X 4S X 48 X 15 X 2 3732480
Now = — 17280 beats

6X6X6 216

an hour, or 4.75 beats in a second. The number of
spirals on the fusee is 7, consequently the number of
hours that the watch will go at one winding up, will

48 40 36
be 7 X — iz28, and the dial-work being —x—

~

12 10 12

1440

=12, shows that while the driving pinion of 10

120

goes twelve times round, the last wheel of 36 goes on-
ly once, and consequently that the angular velocities

of the two hands, carried by their hollow axles are to

each other as 12 to I.

Mr. Pearson has shown, that a watch with the fol-

lowing numbers will indicate hours, minutes, and se-

conds by three hands, and give four beats in a second.

Great wheel, - - - 50 teeth.

Centre wheel M and pinion «, 60— 10

Third wheel L and pinion b, 64— 8

Contrate wheel K and pinion c, 48— 8

Crown wheel C and pinion, 15— 6

Palates /J, 7J, ... 2

The dial work as usual. The fusee has six spirals^

and the watch goes thirty hours. By the above rule^

the beats will be calculated thus:

60X64X48X15 5529600
14400 beats in an hour.

3848X8X6
14400

and z:4 the number of beats in a second. See
3600

Nicholson's Journal, 4to. vol. iii. p. 49.

9. Description of some of the Clocks invented by M.
Serviere.

In the cabinet of pieces of mechanism made by thfr

late M. Serviere, there were many clocks invented by
himself, and exhibiting much ingenuity. The accounts
which have been published of these inventions do not
enable us to describe their interior mechanism; but
the ingenious artist who sees the effects which are pro-
duced, and the external structure of the clocks, can
have no difficulty in making them.

Most of these clocks, all of which were made by M.
Serviere himself, operate by the elasticity of springs,

the gravity of weights, and the motion of water or of

sand.

One of these clocks is represented in Plate

CCCCLXXX^'. Fig. 12. It consists of a dome sup-

ported by six columns on a hexagonal base. Around
these columns are coiled two copper wires running in

a spiral, and parallel to each other, from the dome to

the pedestal. These copper wires are fixed to the co-

lumns by small consols, so as to form a channel or
groove, which permits a polished copper ball to de-

scend by its own weight from the top of the railway

to the bottom. As soon as the copper ball reaches the

bottom it enters a hole H, where it falls upon a spring,

whose detent being loosened by the impulse, throws
it up again with the utmost nicety through the hole G
in the ceiling of the dome, where it again enters the

copper railing and descends as before. The ball con-

tinues this motion with the greatest regularity, per-

forming its ascent and descent in equal times, and con-

sequently communicating an equal motion to the clock

in the pedestal below, by its successive impulses upon
the spring beneath the hole H.

In another clock of the same kind, the small copper
ball, in place of being projected upwards by a spring,

is carried upwards in a small bucket which rises and
falls perpendicularly within the columns. This little

bucket receiving the ball when it quits the wire

groove, delivers it into the dome at the commence-
ment of the railway.

In a third clock the copper ball is carried up on the

outside groove of an Archimedes's screw placed in

an inclined position between the columns. In a

fourth clock, which resembles a writing desk, a

second ball makes its appearance at the top of the

railway just when the first descends into its hole.
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and these two balls succeed each other with great

accuracy.

In s-fifth clock the copper ball passes through the

bodies of two serpents, one placed above the other
j

the upper one having a see-saw motion round its cen-

tre. When the upper serpent stoops with its head it

receives IVom the tail of the lower serpent a ball of

copper which it swallows, and passing along to its

tail, the descent of the tail delivers it into the mouth
of the lower serpent. The oscillations of the upper
serpent give motion to the clock in the pedestal be-

low. This clock is shown in Plate CCCCLXXXV.
Fig. 13.

In a sixth clock a cylindrical copper box, about five

inches in diameter, with dial plate and hour hand
like a watch, descends imperceptibly along an inclin-

ed plain. There is also a rectilineal dial with the

hours on the edge of the inclined plane; and the in-

dex hand on the cylindrical box, which always keeps

a vertical position, points out with its upper end the

hour on the dial of the box, and with its lower end
the hour on the rectilineal dial. This timepiece has

• neither spring nor counterweight. The time that it

keeps going is proportional to the length of its in-

clined plane, and it receives its motion only by the

effort which the round box makes to retain itself on

the inclined plane contrary to its natural tendency
downwards. The experiment with it is made thus:

—

when the box is on the inclined plane it descends im-
perceptibly and regularly, marking the time as has
been mentioned, and the motion of its balance is dis-

tinctly heard ; but as soon as the cylindrical box is

taken from the inclined plane and placed on a hori-

zontal plane, the motion of the clock ceases, and the

sound of its balance is no longer heard, because the

round figure being then in its natural state no longer

makes any effort.

In a seventh clock the cylindrical box after com-
pleting one inclined plane comes upon a horizontal

one which it elevates to the same angle as the first

;

and in an eighth clock the inclined plane forms a spi-

ral round a little temple, the inclined plane replacing

the wires in Fig. 12. and the box takes a week to de-

scend it. When it has reached the bottom it is car-

ried up to the top and again commences its descent.

Another clock described by M. Serviere operates by
the fall of sand, which causes it to move. The flow of

the sand occupies exactly one hour. Its cage has an

axis round which it turns like the index of the dial of

a common clock. The two glasses which hold the

sand have the form of those in the common sandglass.

They have each a false moveable bottom, which can
rise and fall a little by the aid of a fine piece of skin

which folds up and falls down like the leather of a pair

of bellows. When the sand has flowed from the up-

per into the under glass, the false bottom of the last

glass, on which all the sand rests, descends and
presses up a lever balanced by a counterweight less

heavy than all the sand. The beam, therefore, re-

ceives a see-saw motion at the moment when the last

grains of sand fall into the lov/er glass, and a detent

being at the same time loosened, the springs in the

interior of the box act and turn round the sandglass.

The empty bottle is now undermost, the sand again
flows, and the same operation is repeated. Every
time that the sandglass turns, the dial plate, which is

within the box, makes one twelfth of a revolution, and
each hour shows itself at an opening in the box.

In another clock of M. Serviere's invention, the
hours marked on the horizontal cornice of a room
are pointed out by the figure of a mouse which runs
along the cornice, and the same effect is produced
on a vertical column by the ascent and descent of a
lizard.

The last clock of M. Serviere's invention which we
shall notice, consists of a plate of tin like a soup plate,
on the circumference of which the hours are engraven.
After filling the plate with water, a tortoise cut out of
cork is thrown into the plate, and constantly goes in
quest of the hour, pointing it out with its mouth on
the dial-plate. When left in that position it follows
imperceptibly the margin of the plate, showing the
hour with great accuracy. In whatever way the plate
is turned, and wherever it is placed, the tortoise indi-
cates the hour with equal accuracy. The construc-
tion of this piece of mechanism is not hinted at by
M. Serviere, but we cannot doubt that there is placed
in the inside of the plate, that is, within the thick-
ness of its bottom, a common watch, whose hours
correspond with those on the external dial, and whose
hour hand is magnetised. If a piece of steel or soft
iron is placed within the tortoise, it is quite clear
that the magnetised hour hand will cause the tor-
toise to take a parallel position, and to follow it round
the dial-plate, pointing out the hours with the same
accuracy as the real hour hand would do were it

visible.

There are a great many amusing and highly inge-
nious pieces of clock-work invented by Dr. Franklin,
James Ferguson, and others, which might with great
propriety have been described in the present article;
but as most of these have been described in the works
of Ferguson, which are in the hands of almost every
person, it would not be adviseable to repeat the de-
scriptions here, as our object has been to describe
inventions which are not very commonly known, and
which are found in works not possessed by general
readers.

HYDRODYNAMICS.

In our article on Hydrodynamics, we have given an
account of various amusing experiments, to which it

is necessary only to refer the reader.

1. Mr. Perkins's Steam Guns.

Among the most remarkable inventions of modern
times, must be enumerated the steam gun of Mr. Per-
kins, by which, with the elastic force of steam, he is
able to discharge balls with a velocity and force which
surpass even those produced by gun-powder. But it
is not merely on this ground that the steam gun is
superior to the ordinary one. The balls may be
made to follow one another in immediate and rapid
succession.

In order to prove the power of his gun, Mr. Per-
kins has constructed a small apparatus, which, when
connected with the steam boiler or generator, has
been found to discharge ordinary musket bullets at
the rate of 240 in a minute, and v/ith such terriblo
force, that after passing through an inch deal, the
ball, in striking against an iron target, became flat-
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tened on one side and squeezed out. The original

size of the bullets were 0.65 of an inch, but after

striking the target, they were plano-convex, their

diameter being 1.070 inches, and their thickness 0.29

of an inch.

When the gun is constructed for use, the balls are

put into a sort of hopper, and the moment one of them

falls into its place, a cock is turned, which allows a

portion of the highly heated water to flash off into

steam, and to propel the ball with a tremendous force.

Under our article Steam, we may, perhaps, be able

to give some farther information concerning this cu-

rious invention.

2. Perkins's Steam Rocket.

This very ingenious invention, which Mr. Perkins

has recently secured by a patent, is shown in section

in Plate CCCCLXXXV."Fig. 14, where ab is the

rocket or hollow vessel made of wrought iron. A
piece of iron b is screwed into the end of it, and hav-

ing a small aperture or bore through it. To the piece

a is attached the tail of the rocket, in the guide rods

c, e, in place of the usual rocket stick. The hollow

part of the rocket u b is then to be nearly filled with

water, and the bore in the piece of iron b is to be

filled up with a plug of brass, which will confine the

water within under a very high pressure.

Thus prepared the rocket is now placed in a fur-

nace, shown in Fig. 15. in which is built a cylinder

d d of cast iron, open at both ends, and lying oblique-

ly. The rocket being put into the cylinder, and the

heat applied below, the rocket is heated to such a de-

gree as to melt the brass plug, when the water escapes

in the form of steam with tremendous force, and drives

the rocket forward in the direction of the cylinder.

By employing plugs of different metals, or of such

alloys as melt at given temperatures, the force with

which the rocket is propelled is completely under the

control of the operator. This most ingenious inven-

tion is obviously applicable to the projection of all

kinds of projectiles, such as shells, &c. See New-

ton's Journal of the Arts.

MAGNETISM.

Since our article Magnetism was published, many

curious discoveries have been made in that science;

but the limits as well as the nature of this article will

only permit us to notice the most popular.

1. On the Magnetism of Balls and Shells of Iron.

Although it has been long known that a bar of iron

placed vertically or perpendicular to the magnetic

equator, has in our latitudes its lower end a north

pole, and its upper end a south pole, yet it was left

to Mr. Barlow to determine the exact magnetic con-

dition induced upon balls and masses of iron by the

magnetic action of the earth. He found that there

exists in every ball of unmagnetised iron a -plane of

no attraction which passes from north to south, and

forms in our latitude an angle of about \9i° with the

horizon or the complement of the dip of the needle.

By more accurate observations made at Woolwich, he

found the inclination of that plane to be 19° 24', while

the complement of the dip, as determined by an ex-

cellent dipping needle, was 19° 291'. By means of

numerous experiments, Mr. Barlovv found that the de-

viation of the needle placed at any point of the surface

of the sphere,was represented by the following formula.

Tang. A=A Sin. 2 % Cos. /.

K being the latitude, and I the longitude of the needle,

or that the tangent of the deviation is proportional ta

the rectangle of the sine of the double latitude, and the

cosine of the longitude.

By making the experiment at different distances, he
found that the tangents of the angles of deviation were
reciprocally proportional to the cubes of the distance,

and using balls of different sizes, that the tangents of
the angles of deviation u'cre proportional to the cubes of
the diameters. Hence he deduced the following general
formula for the deviation.

A=A— ( Sin. 2 % Cos. /. )

d^^ ^

in which A is the angle of deviation, D the diameter of
the ball, d, the distance of the needle, /the longitude

of position, ^ the latitude, and A a constant factor to

be determined by experiment.

The most important and the most useful of Mr.
Barlow's discoveries, is, that the attracting power of
iron bodies for the magnet resides loholly on their sur-

face, and is independent of their mass, provided the

thickness exceed aboutthe 20th part of an inch. Hence
it followed, that hollow balls or shells, whose thick-

ness exceeded the 20th part of an inch, had the same
power as a ball of solid iron of the same size, a result

which was confiriTied by direct experiment.

To these curious deductions of Mr. Barlow, we
shall add the following conclusions deduced by M.
Poisson, from his equations of magnetic equilibrium.

1. That though the boreal and austral fluids are

distributed throughout the mass of a body magnetised
by induction, yet the attractions and repulsions which
it exercises externally are the same as if it were mere-
ly covered by a very thin stratum formed of the two
fluids, in equal quantities, and such that their total

action upon all the points within them should be equal

to nothing.

2. A magnetic needle placed in the interior of a

hollow spheie of soft iron, and so small as not to exert

any sensible influence on the sphere, will not be subject

to any magnetic action, and will consequently not be

subject to any polarity from the effect of the earth's

magnetism, or from that of any other magnet placed

without the hollow sphere.

3. That if magnets are placed within this hollow

sphere, their action on a small needle without it, joined

to that of the sphere itself, as magnetised by their ac-

tion, will produce a result equal to zero.

4. That the interposition of a plate of soft iron of

any given thickness, but of a great extent, must be suf-

ficient to prevent the transmission of the magnetic
action.

5. That though the magnetism is not confined to the

exterior surface of the hollow sphere, and though its

intensity may be determined for any point of the solid

shell, yet the magnitude of the three component forces

produced by it (on a point without it) is wholly inde-

pendent of the thickness of the metal. See Dr. Brew-
ster's Journal of Science, vol. II. p. 356.



SCIENCE. 623

i. Experiments on the Magnetism of Red Hot Iron, and

on the Effects of Heat on Magnets.

The object of Mr. Barlow's experiments was to de-

termine the relative magnetic power of different kinds

of iron and steel in deflectinij a magnetised needle

from its natural direction. The following were the

results which he obtained.:

Eel. Power. Rel. Power.

Malleable iron, - 100 Shear steel, soft, - 66

Cast steel, - - 74 Do. Hard, - S3

15listcred steel, soft, &7 Blistered steel, hard, 53

Cast steel, hard, - 49 Cast iron, - - 47

As the hardest iron and steel were thus proved to

have the least power over the needle, Mr. Barlow next

tried to determine their relative powers when heated

in a furnace, and while each of the different specimens

were rendered soft. The results which he obtained

on this point were not so uniform as the preceding,

but they were very remarkable. The malleable iron

which had by far the greatest power tvhen eold, had the

least of any ivhen heated, and the cast iron, which had

the least power when eold, had the greatest power ivhen

hot, the increase ofpower in the latter case being nearly

as 3 to 1.

When the iron passed from the state of while heat,

where every kind of magnetic action disappears, to the

state of blood red heat, where the magnetic action is

strongly developed, there was an intermediate action;

when the iron passed through the shades of bright red

and red, which attracted the needle the contrary way
to what it did when cold, or at the blood red heat; that

is, if the iron and compass are so placed that the

north end of the needle is attracted towards the iron

when cold, the south end will be attracted when the iron

is red hot, and vice t-ersa; but as the red changes to the

darkest shades of blood red, the usual power of the iron

commences, and the needle is attracted the contrary

way. In addition to this, the negative action is less in

those positions where the natural cold attraction is the

greatest, and greatest where the latter is the least, and

greatest of all in that position where the eold attraction

is zero; that is, in the plane of no attraction, provided

the needle is sufficiently near the bar. The bars which
Mr. Barlow employed, were 25 inches long and ij inch

square, and were inclined in the direction of the dip-

ping needle, the distances varying from 5 to 9 inches;

but the nearer to the bar the more obvious were the

effects. The quantity of negative attraction sometimes
exceeded 50.°

Mr. Christie of Woolwich, has extended his inqui-

ries to the action of heat on magnets, and in a very

able paper on the subject, which is printed in the Phi-

losophical Transactions for 1824, he has given the fol-

lowing general results.

1. That from 3° of Fahrenheit, and even much lower,

wp to 127°, the intensity of the magnets decreased as

the temperature increased.

2. With a certain increase of temperature, the de-

crease in the strength of the magnets is not the same
at all temperatures, but increases as the temperature
increases.

3. From a temperature of about 80°, the intensity

decreases very rapidly as the temperature increases,

so that if up to this temperature the differences of the

decrements are nearly constant, beyond that temperar

ture the differences of the decrements also increase.

4. Beyond the temperature of 100° a portion of the

power of the magnet is permanently destroyed.

5. When any change of tcmi)erature takes place in

a magnet, the greatest portion of the effect on the

strength of the magnet is produced instantaneously,

which shows that the magnetic power resides in or

very near the surface.

6. The effects produced on unpolarised iron by
changes of temperature are directly the reverse of

those produced on a magnet, an increase of tempera-

ture causing an increase in the magnetic power of the

iron, the limits between which Mr. Christie observed

to be 50° and 100.°

3. On the effects ofrotation on Magnets and other bodies.

One of the most curious discoveries that has been

recently made in magnetism, relates to the influence of

rotation on the magnetic forces. This curious pro-

perty was discovered by Mr. Christie, who found that

a plate of iron made to revolve round an axis passing

through its centre, acquires, during its rapid rotation,

and possesses, while at perfect rest, a power ofproducing

a deviation in the magnetic needle. The extent of the

deviation during rotation, was to the extent after rota-

tion as 3 to 2, and in the same direction. Mr. Christie

considers the effects which he observed as nearly in-

dependent of the velocity of rotation; a single revolu-

tion of the plate, or even less, being sufficient to pro-

duce the whole effect. Mr. Christie supposes that all

the phenomena which he observed may be explained

on the supposition that tiie mass of revolving iron acts

from its centre, and that the rotation polarises it in a

direction at right angles to the dip.

This curious subject was taken up by Mr. Barlow,

who fixed a 13 inch mortar-shell to the mandril of a

powerful turning lathe, wrought by a steam engine,,

and caused it to perform 840 revolutions in a minute.

The magnetic needle deviated several degrees from the

magnetic meridian, and remained stationary during

the motion of the shell. When the motion of the shell

was inverted, an equal and opposite deviation of the

needle took place, but the needle always remained sta-

tionary during the motion of the shell. When the

action of the earth on the needle was neutralised, so

that the needle obeyed no other force but that of the

magnetism of the revolving ball, and when the needle

was made a tangent to the ball, its north end was at-

tracted to the ball when tlie motion of the ball waB
towards the needle, and repelled when the motion of the

ball was/rom the needle. No effect was observed in the

two extremities of the axis, but the deviation, was a

maximum, and towards the centre of the ball, in two

opposite points, at right angles to the axis. From
these facts, and f^-om the non-coincidence of the mag-
netic axis with the earth's axis, Mr. Barlow is dispos-

ed to think that the darth's magnetism is of the induc-

ed kind.

Long after Mr. Christie had discovered the eff'ect of

rotation in developing magnetism in iron disks,*

Mr. Christie's discovery was, we believe, made so long: "go ^ 1821 or 1822, M. Arago'i in 1824, or the beginning of 1825.
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In a set of experiments made subsequently to the

preceding, Mr. Christie confirmed the results obtained

by Mr. Babbage and Mr. Herschel. When a thick

copper plate revolved beneath a small magnet, he

found that the force which caused the needle to deviate,

varied directly as the velocity, and inversely as the

fourth power of the distance; a law which would arise

from the magnetism in the needle developing the mag-
netism in the particles of copper, so that its intensity

should vary inversely as the square of the distance,

and this magnetism again acting on the poles of the

needles with a force varying as the square of the dis-

tance.

From this result, and from some others ol)tained by
Mr. Christie, the opinion of Mr. Babbage and Mr.
Herschel seems to be placed beyond a doubt, that the

magnetism is induced on the copper from the needle

itself. See the Pkilosophkal Transactions for 1825, for

the original memoirs in which the preceding discove-

ries are published. Abstracts of all the papers will be

found in Dr. Brewster's Journal of Science, No. IV. V.

VI. and VII.

4. On the,formation of Magnets by Percussion.

The formation of magnets by percussion we owe to

the ingenuity of Captain Scoresby. In the interesting

experiments which he has published on this subject,

he found that in soft iron, percussion generated a

strong, but evanescent magnetism; whereas, in soft

steel, the greatest degree of magnetic energy could be

developed by percussion. In order to produce this ef-

fect, he hammered a bar of soft steel six and a half

inches by one quarter of an inch in diameter, and

weighing 392 grains, held in a vertical position, with

its lower end resting on any metal, or even on stone,

and after 17 blows, it lifted six and a half grains. The
magnetic effect was amazingly increased when the

lower end of the steel bar rested on the upper end of a

large rod of iron or soft steel; the preceding bar, which
lifted only 6i- grains by the first process, now lifting

eighty-eight grains after twenty-two blows. When
the poker, or a large rod of iron, had been itself pre-

viously hammered in a vertical position, a single blow

gave a lifting power of twenty grains, and in one in-

stance ten blows produced a lifting power of 183

grains, which was nearly one-third of its own weight.

Mr. Scoresby has subsequently improved this process,

by hammering the steel bars between two bars of iron.

In this case the steel bar which lifted 186 grains by the

first process, now lifted 82(5 grains; and when the new
process was employed with an iron bar eight feet long,

the same wire lifted 669 grains, or four times its own
weight. When magnetised iron and steel are ham-
mered in the magnetic equator, or nearly in a hori-

zontal position, their magnetism is destroyed by a few

blows.

Mr. Scoresby's theory of this process is, that per-

as an essential element, and that fo finite degree of cussion on magnetiseable substances in mutual contact

iiinicated to,or takenfrom disposes them to assume an equality of condition, in

M. Arago discovered that plates ofcopper and other sub-

stances, put into rapid rotation beneath a magnetised

needle, caused it to deviate from its direction, and

finally dragged it round with them. This experiment

was repeated this summer, (1825) by Mr. Babbage and

Mr. Herschel, who obtained many new and interesting

results. They mounted a powerful compound horse-

shoe magnet, capable of lifting 20 lbs. so as to receive

a rapid rotation round its axis of symmetry placed

vertically, the lines joining the poles being placed ho-

rizontal, and the poles upwards. A circular disc of

copper, 6 inches in diameter, and one-twentieth of an

inch thick, was suspended centrally over it by a silk

fibre, without torsion, just capable of supporting it. A
sheet of paper, properly stretched, was interposed, and

no sooner was the magnet set in rotation, than the

copper disc began to revolve in the same direction,

slowly at first, but with a velocity gradually and stea-

dily increasing. When the motion of the magnet was

reversed, the velocity of the copper was gradually des-

troyed. It rested for an instant, and immediately began

to revolve in the opposite direction, and so on alter-

nately, as often as was wished. When discs of

wood, antimony, zinc, bismuth, copper, lead, tin, and

glass were interposed between the magnet and the

copper disc, they did not intercept the magnetic vir-

tue, a revolution being performed nearly in the same

time as before; when iron was interposed, the effect

was very diflerent, the magnetic influence being great-

ly diminished by one, and almost annihilated by two

thicknesses of common tinned iron plate. When the

plates and the revolving magnets v/ere connected by a

piece of soft iron, the rotation of the copper disc was

in like manner almost annihilated.

Mr. Babbage and Mr. Herschel now caused to re-

volve on their axes, plates of copper. Sec. ten inches in

diameter, and half an inch thick, with a velocity of

seven turns in a second. Above these plates was placed

an azimuth compass, and the deviations which were

produced in it by different metals, were observed as

foUovfs:
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Captain Scoresby's experiments, see the Edinburgh

Transactions, vol. ix. p. 24-3, 353, and Philosophical

Transactions, vol. xxii. p. 2tl.

For an account ol' Mr. Barlow's Correcting Plate,

see the article Variation o/ <Ae necrf/e.

MECHANICS.

1. Kempelen's Chess Automaton.

Among the curiosities of mechanical science we may,
without hesitation, rank the chess automaton of Kem-
pelen. In our article Axdroides, we have already

given a full account of that interesting piece of me-
chanism, and have pointed out the probability that a

person of small size was confined within the machine.

Tliis view of the subject has been almost demonstrated

in a very ingenious little work, published in London
in 1821, and entitled an Attempt to Analyse the Auto-

maton Chess Player of M. De Kcmpelen, which was
written in consequence of the re-appearance of the Au-
tomuton in Great Britain in 1820. The following ex-

tracts from this work will exhibit the principal argu-

ments which it contains.

"The annexed drawings, (Plate CCCCLXXXV.
Figs. 15. and 17.) represent the general appearance of conceals a portion of the interior from the view of the

reach to the back of the chest; it leaves a space (O)
behind it, about 1 foot 2 inches broad, 8 inches high,

and 3 feet 1 1 inches long. This space is never expos-

ed to view.

The small cupboard is divided into two parts by the

door or screen (I, Fig. 21.) which is moveable on a

hinge, and is so contrived that when B is closed, this

screen may be closed also. The machinery (H) occu-

pies the whole of the front division as far as I; the

hinder division is nearly empty, and communicates
with the space behind the drawer, the floor of this di-

vision being removed.
"The back of the great cupboard is double, and the

part(P, Q) to which the quadrants, Sec. arc attracted,

moves on a joint (Q), at the upper part, and forms,

when raised, an opening (S) between the two cup-

boards, by carrying with it part of the partition (R),

which is composed of cloth stretched tight. Fig. 25.

shows the false back closed. Fig. 26. shows the same
raised, forming the opening (S) between the cham-
bers.

When the trunk of the figure is exposed by lifting

up the dress, it will be seen that a great part of it is

occupied by an inner trunk (N), which passes off to-

wards the back in the form of an arch, (Fig. 17.) and

the machine. It runs on castors, and is either seen on
the floor when the doors of the apartment are thrown
open, or is wheeled into the room at the commencement
of the exhibition.

The exhibitor, in order to show the mechanism, as

he informs the spectators, unlocks the door (A, Fig.

16.) of the chest, which exposes to view a small cup-
board, lined with black or dark-coloured cloth, and
containing different pieces of machinery, which seem
to occupy the whole space. He next opens the door
(B, Fig. 17.) at the back of the same cupboard, and
holding a lighted candle at the opening, still further

exposes the machinery within. The candle being with-

drawn, the door (B) is then locked. The drawer
(G, G, Fig. 16.) in the front of the chest is then open-

ed, and a set of chess men, a small box of counters, and
a cushion for the support of the Automaton's arm, are

taken out of it. The exhibitor now opens the two front

doors (C C, Fig. 16.) of the large cupboard, and the

back door (D, Fig. 17.) of the same, and applies a can-

dle, as in the former case. This cupboard is lined

with cloth like the otlier, but it contains only a few
pieces of machinery. The chest is now wheeled round,
the garments of the figure lifted up, and the door
(E, Fig. 17.) in the trunk, and another(F) in the thigh,

are opened. But it must be observed, that the doors
(B and D) are closed.

The chest is now restored to its former position on
the floor; the doors in front, and the drawer, are closed

and locked; and the exhibitor, after he has occupied
some time at the back of the chest, in apparently ad-
justing the machinery, removes the pipe from the hand
of the figure, winds up the works, and the Automaton
begins to move."
The author then proceeds to point out a method by

which a person well skilled in the game, and not ex-

ceeding the ordinary stature, may secretly animate the
automaton, and imitate the movements of the chess-
player. This method will be easily understood from
the following extract:

'• The drawer (G G, Fig. 25.) when closed, does not
Vou XVI. Baut XL

spectators. This inner trunk opens to the chest by an

aperture (T, Fig. 24.) about 1 foot 3 inches high,

by 1 foot broad.

When the false back is raised, the two chambers,
the trunk, and the space behind the drawer, are all

connected together.

The player may be introduced into the chest through
the sliding panel (U, Fig. 21.) at the end. He will

then elevate the false back of the large cupboard, and
assume the position represented by the dotted lines in

Figs. 18 and 19. Every thing being thus prepared,

'the charm's wound up,' and the exhibitor may begin

liis operations by opening the door (A.) From the

crowded and very ingenious disposition of the machi-
nery in this cupboard, the eye is unable to penetrate

far beyond the opening, and the spectator is led to con-

clude that the whole space is occupied with a similar

apparatus. This illusion is strengthened and confirmed

by observing the glimmering light which plays among
the intricacies of the machinery, and occasionally

meets the eye, when the lighted candle is held at the

door (B). A fact, too, is ascertained, which is equally

satisfactory, though for opposite reasons, to the spec-

tator and the exhibitor, viz. that no opaque body of any

magnitude is interposed between the light and the

spectator's eye. The door (B) must now be locked,

and the screen (I) closed, which being done at the mo-
ment the light is withdrawn, will wholly escape obser-

vation.

It has been already mentioned, that the door (B),

from its construction, closes by its own weight; but as

the player's head will presently be very near it, the

secret would be endangered, if, in turning round the

chest, this door were, by any accident, to fly open; it

becomes necessary, therefore, " to make assurance

double sure," and turn the 'Key. If the circumstance

should be observed, it will probably be considered as

accidental, the keys being immediately wasited for the

other locks.

The opening (B) being once secured, and the screen

(I) closed, the success of the experiment may be deemed
4K
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complete. The secret is no longer exposed to hazard;

and the exhibitor is at liberty to shape his conduct in

any way he may think most likely to secure the confi-

dence of the spectators, and lead them insensibly from
the main object of pursuit. The door (A) may safely

be left open; this will tend to confirm the opinion,

which the spectators probably formed on viewing the

candle through this cupboard, that no person was con-

cealed within it: it will further assure them that no-

thing can pass the interior without their knowledge,
so long as this door continues open.

The drawer stands next in the order of succession:

it is opened, generally, for the purpose of taking out

the chess men, cushion, Sec. but really to allow time
for the player to change his position, (see Fig. 20,) and
to replace the false back and partition, preparatory to

the opening of the great cupboard.
The machinery is so thinly scattered over this cup-

board, that the eye surveys the whole space at one
glance, and it might seem necessary to open a door at

the back, and to hold a lighted candle there, as an in-

stance; but the artifice is dictated by sound policy,

which teaches tliat the exhibitor cannot be too assiduous
in affording facilities to explore every corner and re-

cess, which, he well knows, contains nothing that he
is desirous of concealing.

The chest may now be wheeled round for the purpose
of showing the trunk of the figure; leaving, however,
the front doors of the great chamber open. The bunch
of keys, too, should be suffered to remain in the door
(D;) for the apparent carelessness of such a proceed-

ing will serve to allay any suspicion which the circum-
stance of locking the door (B) might have excited,

more especially as the two doors resemble one another

in point of construction.

When the drapery has been lifted up, and the doors

in the trunk and thigh opened, the chest may be return-

ed to its former situation, and the doors be closed.

In the mean time the player should withdraw his legs

from behind the drawer, as he will not so easily effect

this movement after the drawer has been pushed in.

Here let us pause a while, and compare the real

state of the chest at this time, with the impression

which, at a similar period of an exhibition of the Chess
Player, has generally been left on the minds of the

spectators; the bulk of whom have concluded that each

part of the chest had been successively exposed; and
that the whole was at that time open to inspection:

whereas, on the contrary, it is evident that some parts

had been entirely withheld from view, others but ob-

scurely shown, and that nearly half of the chest was
then excluded from their sight. Hence we learn how
easily, in matters of this sort, the judgment may be

led astray by an artful combination of circumstances,

each assisting the other towards the attainment of one

object.

When the doors in front have been closed, the ex-

hibitor may occupy as much time as he finds necessa-

ry, in apparently adjusting the machinery at the back,

whilst the player is taking the position described in

Figs. 22. and 23. In this position he will find no dif-

ficulty in executing every movement required of the

automaton: his head being above the table, he v/illsee

the chess-board through the waistcoat as easily as

through a veil; and his left hand extending beyond the

elbow of the figure, he will be enabled to guide its hand

to any part of the board, and to take up and let go a

chess man with no other "delicate mechanism" than
a string communicating with the finger. His right
hand being within the chest, may serve to keep in
motion the contrivance for producing the noise, which
is heard during the moves, and to perform the other
tricks of moving tlie head, tapping on the chest, &c.
"In order to facilitate the introduction of the play-

er's left arm into the arm of the figure, the latter is

obliged to be drawn backwards; and to account for,

and conceal this strained attitude, a pipe is ingenious-
ly placed in the automaton's hand. This pipe must
not be removed till the other arrangements are com-
pleted.

"When all is ready, and the pipe removed, the ex-
hibitor may turn round the winder, to give the im-
pression to the spectators of winding up a spring, or
weight, and to serve as a signal to the player to set the
head of the automaton in motion.

The above process is simple, feasible, and effective;

showing indisputably that the phenomena may be
produced without the aid of machinery, and there-

by rendering it probable that the Chess Player derives

its merit solely from the very ingenious mode by which
the concealment of a living agent is effected.

Explanation of Plate CCCCLXXXV. Fig. 16—26.

Fig. 16. A perspective view ofthe Automaton, seen

in front, with all the doors thrown open. Fig. 17.

An elevation of the back ofthe Automaton. Fig. 18.

An elevation of the front of the chest, the dotted lines

representing the player in the first position. Fig. 19.

A side elevation showing the player in the same posi-

tion. Fig. 20. A front elevation, showing the second
position. Fig. 21. An horizontal section through the

line WW, Fig. 20. Fig. 22. A front elevation, show-
ing the third position. Fig. 23. A side elevation of

the same position. Fig. 24. A vertical section through
the line XX, Fig. 23. Fig. 25. A vertical section

through the line YY, Fig. 22, showing the false l)ack

closed. P'ig. 26. A similar section, showing the false

back raised.

The following Letters of JRefcrence are employed in all

the Figuresfrom 16 to 26.

A, Front door of the small cupboard. B, Back door
of ditto. CC, Front doors of large cupboard. D,
Back door of ditto. E, Door of ditto. F, Door in the

thigh. GG, Tlie drawer. H, Machinery in front of

the small cupboard. I, Screen behind the machinery.

K, Opening caused by the removal of part of the floor

of the small cupboard. L, A box which serves to con-

ceal an opening in the floor of tlie large cupboard,

made to facilitate the first position; and which also

serves as a scat for the third position. M, A similar

box to receive the toes of the player in the first posi-

tion. N, The inner chest, filling up part of the trunk.

O, The space behind the drawer. PQ, The false back

turning to the joint at Q. R, Part of the partition

formed of cloth stretched tight, which is carried up by

the false back, to form the opening between the cham-
bers. S, The opening between the chambers. T,

The opening connecting the trunk and chest, which is

partly concealed by the false back. U, Panel which

is slipped aside to admit the player."
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2. On the Process of Cutting Steel with Soft Iron.

It has for a long time been the practice of the Shak-

ers in America to cut the hardest steel with a revolv-

ing wheel of the softest iron. The experiment was
successfully tried by Mr. Barnes in America, and also

by Mr. Perkins in London. Mr. Barnes made a cir-

cular plate of soft sheet iron, with which he cut a file

into two, without its being in the least degree impress-

ed by the file. During the operation of cutting a steel

saw plate, there appeared a band of intense fire round

the soft iron which continually emitted sparks with

great violence. He afterwards cut out the saw teeth

by the same means.
Some persons have supposed that this remarkable

result arises from the iron making the steel red hot

before it is cut, so that the process is nothing more
than a peculiar method of cutting steel when rendered

soft by heat. This, however, does not seem to be a

correct view of the matter; as appears from a careful

investigation of the process by M. M. Darien and
Colladon of Geneva. These gentlemen observed that

the iron wheel was covered with small fragments of

the steel, and that these fragments were as hard as the

best tempered steel, which proved that it could not
have been softened by heat. They found also that, with
a velocity of thirty-four feet per second an iron wheel
was easily cut with a steel graver without any reaction

on the graver. With a velocity of thirty-four feet nine
inches, the iron was less attacked, and the graver began
to experience an impression fiom the iron. With a
velocity of thirty-five feet one inch, the action of the

iron on the graver was decided, and increased with
greater velocities, till, at a velocity of seventy feet per
second, the iron was no longer marked by the steel,

%vhile the steel was cut with the greatest violence.

M. M. Ilarien and Colladon are of opinion that the
•whole effect is directly mechanical, arising from the
brittleness of the steel, which is torn asunder before it

has time to introduce itself among the particles of the
soft iron, a phenomenon which they consider as analo-
gous to the penetration of wood by a ball of tallow dis-

charged from a gun.
When a wheel of pure copper was used, no effect

was produced upon the graver; but what was very
remarkable, Utile or no heal toas generated when files

and steel springs loere held firmly against the revolving
copper wheel. See the Hibl. Vniversclle, April 1824,

p. 283—290, or an abstract of the Metnoir in Dr.
Brewster's Journal of Science, Vol. I. p. 341, Octo-
ber 1824.

3. Description of Dr. Black's simple and delicate

Bcdance,

The description of this very simple and accurate
balance has been recently published by James Smithi-
son, Esq. to whom it was communicated in a letter

from Dr. Black himself. The beam of the balance
was a piece of fir wood, of the thickness of a shilling,

about afoot long, three tenths of an inch broad in the
middle, and I5 tenth at each end. This beam is di-

vided by transverse lines into 20 parts, or \0 parts
oh each side of the middle. Each of these is divided
into halves or quarters. Across the middle of the
beam is fixed with sealing wax one of the smallest
needles that could be procured, to serve as a horizon-

tal axis. A piece of plate brass has its two ends
bent up, so as to form three sides of a cube, and on
the two edges of this piece of brass, ground on a flat

hone, the needle rests as on a fulcrum. These edges
are only \i or 2-lOths of an inch above the table, so
that the beam has very liiile play.
The weights which Dr. Black us6d were one glo-

bule of gold, which weighed one grain, and two or
three others which weighed one tenth of a grain each.
He used also a number of small rings of fine brass
wire, made by coiling it round a thicker brass wire
in a close spiral. The extremity of the spiral being
tied hard with a waxed thread, the covered wire was
put into a vice, and a sharp knife being applied, and
struck with a hammer, a great number of the coils
were cut through at one stroke, and they were as
exactly equal to each other as could be desired. Those
which Dr. Black used happened to be one-thirtieth of
a grain each. By means of these weights placed at
different distances from the middle of the beam, he
could weigh any little mass from one grain, or a little

more, to the twelve-hundredth part of a grain. See
the Jlnnals of Philosophy, N. S. Vol. X. p. 52.

4. Description of a Chinese Mangle.

This very ingenious and simple piece of mechanism
is represented in Plate CCCCLXXXV, Fig. 27, 28,
which is taken from a model of it executed by Andrew
Waddell, Esq. of Hermitage Hill, a few days after he
had seen it at work in Canton in 1786. Fig. 27 shows
the stone or mangle at rest, standing on its end on
the floor, with the roller and cloths coiled round it

previous to the commencement of the operation. The
house was paved with tiles, as shown at A, and on the
floor was a concavity B, lined apparently with hard
wood. The roller C, with the cloth wrapped round
it, was laid in the concavity B. The weight on which
the whole operation depended was a stone D, appa-
rently sandstone, weighing from 10 to 12 cwt. and
shaped so as to stand on either end, as the workman
chooses, when he wishes to examine his work, or
when he finishes it. By resting on the framing of
bamboos E, E, E, he steps on the uppermost end of
the stone D, and allows its under surface to fall gent-
ly on the roller C. He is now in the position shown
in Fig. 28, when he presses alternately with each foot

so as to give the stone an alternate motion, which
causes the roller C, with the cloth, to pass over the

whole concavity B of the flooi-, and with the degree
of velocity which he chooses.

Since Mr. Waddell communicated to the writer of

this article the preceding drawing and description,

we have obtained possession of a Chinese drawing
of the same apparatus, in a series of paper hang-
ings for rooms. We have given an exact copy of it

in B'ig. 29.

5. Mr. Babbagc's Calculating Machinery.

Although pieces of mechanism for performing par-

ticular arithmetical operations have been long ago
constructed, yet all these sink into insignificance when
compared with the extraordinary machinery recently

invented by Mr. Babbage. As no description of this

machinery has yet been published, we are of course
not able to convey any idea of it to the reader; but the

4K 2
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effects which it is capable of producing are so wonder-

ful, that a general notice of them cannot fail to be ac-

ceptable.

Mr. Babbage's first object was to produce printed

copies of any mathematical tables, without the possibi-

lity of an error existing in a single copy. Although
this was to be effected by machinery, yet certain pre-

liminary calculations were necessary, and the machi-
nery required to be set to these numbers at intervals;

but in some cases, when it is once set, the machinery
will continue working to the end of the tables.

In order to demonstrate the practicability of his

machinery, Mr. Babbage has constructed a small en-

gine, by which the following table was computed from
the formula, a'2-f-a;-f41.

41
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space of time. The following arc some of the other

devices on the cards of the thaumatrope.

A rose tree, with a garden pot on the reverse.

A horse, with a man on the reverse.

A leafless branch, which becomes verdant on the

twirling of the card.

A female in one dress on one side, and another dress

on the other.

The body of a Turk, with his head on the reverse.

The watchman's box on one side, and himself on

the other.

Harlequin and Columibine on different sides, appear

together by the revolution of the card.

A comic head on one side, which, on turning round,

becomes invested with a wig.

A man sleeping, and awakened by being turned

round.
The principle of the thaumatrope may be extended

to m^ny other devices. Parts of a sentence may be

written on one side, and the rest of the sentence on

the other; and we may even put halves of the letters

on one side, and the other halves on the other side.

Those who have used the thaumatrope, must have

been dissatisfied with the general effect of the two

combined pictures. There is a hobbling motion arising

from the imperfection of the method adopted to pro-

duce the rotatory motion, which entirely destroys the

effect; and it is perfectly clear that the rotatory mo-
tion should be produced by quite different means. If

strings are adopted, they ought to be attached to the

circular pieces of card, so that the axis of rotation

should be in the plane of the card; but a solid axis of

rotation is decidedly preferable. See Dr. Brewster's

Journal of Science, No. VII.

2. On the Jlpparent direction of Eyes in a Portrait.

A very curious paper on this subject has been re-

cently published by Dr. Wollaston, in the Philosophi-

cal Transactions, for an abstract of which will be in-

teresting to most of our readers.

In examining the eyes of a person opposite to us,

and looking horizontally within a range of about 20°

on either side of us, we shall find that the white parts

of the eye increase and decrease according as they

are turned to or from the nose. When the eyes are

looking straight at us, the two portions of while are

nearly equal, so that by the relative magnitudes of the

white parts of each eye we can estimate in what de-

gree the eyes deviate in direction from the face to

which they belong.

In judging, however, of their direction in reference

to ourselves, we are not guided by the eyes alone, but

by the concurrent position of the entire face. This
will be understood from Plate CCCCLXXXVI. Fig. 2.

where the pair of eyes were originally drawn from
the life by Sir Thomas Lawrence, actually looking at

him. The face has been added according to the ori-

ginal design, so that the person represented in Fig. 2.

appears decidedly looking at the spectator. If, how-
ever, a set of features oppositely turned arc applied

to the same eyes as in Fig. 3. by lifting up the piece

of paper, the eyes will be found to look considerably

to the right of the person viewing them.
The same principles apply to instances of moderate

inclination of the face upwards or downwards; but

the principle is most strikingly exemplified when the

turn of a pair of eyes partakes of both inclinations, so

as to be in a direction laterally upwards, as in Fig. 4.

By giving the face a downward cast, as in Fig. 5. the

change of effect is very remarkable. Dr. Wollaston
considers these examples as proving that the opposite

direction of the eyes to or from the spectator, depends
on the balance of two circumstances combined in the

same representation, viz. 1. The general position of

the face presented to the spectator; and, 2. The turn
of the eyes from that position. In the same manner
as the general position of the face carries the eyes
along with it, so a change in the position of the eyes
carries the face along with them. This fact, which is

not mentioned by Dr. Wollaston, is not less surpris-

ing than its counterpart, and may be well illustrated

by causing a pair of invisible eyes to oscillate in the
sockets of the eyes of a picture.

Dr. Wollaston next proceeds to explain a fact which
every person must have observed, that if the eyes of a
portrait look at the spectator when he stands in front

of the picture, they follow and appear to look at him
in every other direction. His explanation and illus-

tration of this is every way satisfactory; but not so

popular as we think it may be made. The following
illustration appears to us more easily comprehended.
If a picture represents three soldiers, each firing a
musket in parallel directions, and if the musket of the
middle one is pointed accurately to the eye of the
spectator, then the muzzle of the musket will be ex-

actly circular, and the spectator will see down the bar-
rel; and no part of the right or left side of the barrel.

In like manner, the spectator will see the left side of
the barrel of the soldier opposite his left hand, and the
right side of the barrel of the soldier opposite his right

hand. If the spectator now changes his place, and
takes ever such an oblique position, either laterally or
vertically, he must see the same thing, because no-

thing else is painted on the canvas. The gun of the

middle soldier must always point to the eye of the
spectator, the gun of the other to the right of him,
and the gun of the third to the left of him. They will,

therefore, all three seem to move as he moves, and fol-

low him in his motions. The same reasoning is ap-

plicable to perspective buildings. See Dr. Brewster's
Journal of Science, No. VII-

3. On the Optical Illusion of the Conversion of Cameos
into Intaglios, ajid of Intaglios into Cameos, and other
Analogous Pheno'tnc7ia.

At one of the early meetings of the Royal Society
of London, when a compound microscope on a new
construction was exhibited, some of the members,
while looking through it at a guinea, saw the head
upon the coin depressed, while to others it appeared
to l)e raised, as it was in reality.

The same phenomenon was afterwards observed by
Dr. P. F. Gmelin of Wurtembcrg, while examining
objects through telescopes and compound microscopes;
and he seems to have studied it with considerable care.
The protuberant parts of objects appeared depressed,
and the depressed parts protuberant; but this hap-
pened in some cases and not in others, at some times,
and not at others, and to some eyes and not to others.
After a variety of trials he observed the following
constant effects. When he looked at any object which
was neither white nor shining, rising upon a plane,
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with the eye and the optical tube directly opposite to elevations and depressions is affected by our degree of

it the elevated parts appeared depressed, and the de- knowledge of the effects of light_ and shade, and by

pressed parts elevated. Dr. Gmelin is said to have unappreciable causes, we shall proceed to consider how
discovered a method of making objects always appear our judgment is affected by the introduction of new

•with their natural convexity, viz. by directing his sight circumstances.

at first to the edges of the convexity, and then gradu- Let the depression A, illuminated by one candle, as

ally taking in the whole. in Fig. 6, be converted into an elevation as in Fig. 7,

Before we proceed to explain the principles on which by the application of an inverting eye-piece; then, if

is illusion depends, we shall first describe the best another candle C, Fig. 8, is introduced so as to illu-

" "
-.-...-

. , minate the depression A in the same manner, and with
nearly the same intensity as C does, the elevation will

fall down into a depression. The cause of this is ob-

vious: the application of the inverting eye-piece pro-

duces no effect whatever, for both the sides of the ca-

vity are symmetrically illuminated. In moving round

this

method of observing it. It will afterwards be seen,

that telescopes and microscopes are not necessary to

its production, but it may be best seen by viewing

with the eye-piece of an achromatic telescope the en-

graving upon a seal, when illuminated either by a

candle or the window of an apartment. This eye-

piece inverts the objects to which it is applied like the the second candle C from its position C, so as to

compound microscope, and the excavations or depres- stand beside C, it is curious to observe the progress

sions of the seal are immediately raised up into eleva- of the deception by which the depression is again

lions like a cameo, or a bas-relief. The cause of this il- changed into an elevation.

lusion will be understood from Plate CCCCLXXXVI. If when the depression A, Fig. 9, is converted into

Fig. 6. where A represents a spherical cavity illumi- an elevation, we introduce a small unpolished opaque

nated by a candle C. The shadow of the cavity will body M, and place it either beside the hollow or in it,

of course be on the left side S, and therefore if we
Tiew it through an inverting eye-piece or microscope,

the cavity will be seen as at A, Fig. 7. with its shadow

on the right hand S of the cavity. As the candle C
remains where it was, the observer instantly concludes

that what was formerly a cavity must now be a sphe-

rical elevation or segment of a sphere, as nothing but

so that the body M, and its shadow m, may be dis-

tinctly seen by the microscope, we shall have the ap-

pearance shown in Fig. 10. the elevation having sunk

into a depression. This correction of the deception

arises from the introduction of a new illusion, namely,

that which arises from the shadow in, for it is evident

that as the body M appears to project its shadow in the

a raised body could have its shadow on the right hand direction M m, the luminous body must be supposed

S. If a second candle is now placed on the right ' '
'' '"''" "' *'"" """'' .i--» -u..

hand side of A, so that it is between two candles, and

is equally illuminated by both, the elevation will again

sink into a cavity as in Fig. 6.

If the object A, in place of being a cavity, is actu-

ally the raised segment of a solid sphere, the same

phenomena will be observed, the inverting eye-piece

converting it into a cavity. These two experiments

may be made most successfully with a seal, and an im-

pression taken from it.

It cannot therefore be doubted, that the optical illu-

sion of the conversion of a cameo. into an intaglio,

and of an intaglio into a cameo, by an inverting eye-

piece, is the result of an operation of our own minds,

whereby we judge of the forms of bodies by the know-

ledge we have acquired of light and shadow. The
greater our knowledge therefore, is, of this subject,

the more readily does the illusion seize upon us; while,

if we are but imperfectly acquainted with the effects

of light and shadow, the more difficult it is to be de-

ceived. If the hollow is not polished, but ground, and

the surface round it of uniform colour and smoothness,

almost every person, whether young or old, will be

subject to the illusion; but if the object is the raised

impression of a seal upon wax, we have often found

that, when viewed with the eye-piece, it still seemed

raised to the three youngest of six persons, while the

three eldest were subject to the deception. By such

trifling and often unappreciable circumstances is our

judgment affected, that the same person at one mo-
ment sees the convexity raised, and at anoflier time

depressed, though viewed as nearly as possible and

under the same circumstances. This remarkable effect

no doubt arises from the introduction of some casual

reflected lights, which the slightest change of position

will produce.

Having thus seen how our judgment concerning

to be on the same side; and the evidence that this is

the case, is more powerful than our knowledge that

the candle is actually at C, because it co-exists along

with our perception of the depression A, whereas our

knowledge of the situation of the candle is an act of

recollection.

This correction of the delusion may be effected in

another manner, which is perhaps more complete. If,

in place of the unpolished body, we use a pin with a

highly polished head, as shown at M, Fig. 1 1, and then

apply the inverting eye-piece, we shall have the effect

shown in Fig. 12, the cavity A appearing depressed.

The image s of the candle C being seen by reflection

in the polished head of the pin M, is seen by the ap-

plication of the eye-piece at s, on the right hand side

of M in Fig. 12, so that we immediately conceive, in

opposition to our previous knowledge, that the candle

must be at D; and hence the elevation falls into a de-

pression the moment the pin head is pushed up into

the field of view. The shadow M in has also its influ-

ence in the present case.

The next case in which this illusion is dispelled, is,

when the sense of touch corrects the deduction formed

through the medium of sight. Let the cavity A be

raised into an elevation by the inverting eye-piece, as

in Fig. 7. Then if the cavity is sufficiently deep, and

if we place the point of our finger in the cavity, the

evidence which this gives us of its being a depression,

is superior to the evidence of its being a cavity arising

from the inversion of the shadow; the apparent eleva-

tion will of course sink into a depression; but the mo-
ment the finger is withdrawn, it will again rise into an

elevation.

Having thus considered some of the principal phe-

nomena arising from the inversion of the object, we
shall now proceed to explain some analogous facts

which are owing to the transparency of the cavities.
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If M N, Fig. 13, for example, is a plate of mother-of-

pearl, and A a cavity ground or turned in it; then if

this cavity is illuminalcd by a candle C, or by a win-

dow at C, in place of tliere being a shadow at the side

», as there would have been had the body been opaque,

there is a quantity of refracted light seen along the

whole side s, next the candle. The consequence of this

is, that the cavity appears as an elevation when seen

only by the naked eye, as it is only an elevated surface

that could have the side s illuminated. The fact which
we have now staled, is, we think, a very important

one in so far as it may affect the labours of the sculp-

tor. In some kinds of marble, the transparency is so

great, that the depressions and elevations in the human
face cannot be represented by it with any degree of

accuracy; and, consequently, transparentmarbleought
never to be used for works of any importance.

Illusions arising fiom the same cause may be ob-

served even when the surface of the body is perfectly

plain and smooth. Tf M N, Fig. 14 is the surface of a

mahogany table, M N n m a section of it, and a b c a.

section of a knot in the wood, then it often happens
from the transparency of the thin edge at a, next the

candle, that that side is illuminated while the opposite

side at c is dark, the eye being placed in the plane of

the section a b c. The consequence of this is, that the

spot a b c appears to be a hollow in the table.

From hence arises the appearance in certain plates

of agate, which has obtained for it the name of ham-
mered agate. The surface on which these cavities ap-

pear is a section of small spherical aggregations of

siliceous matter like a 6 c in Fig. 14, which present

exactly the same phenomenon, arising from the same
cause as the knots in mahogany and other woods.

The very same phenomenon is often seen in iTiother-

of-pearl. Indeed it is so common in this substance,

that it is almost impossible to find a mother-of-pearl

counter which seems 16 have its surfaces flat, although

they are perfectly so when examined by the touch.

Owing to the refraction of the light by the different

growtlis of the shell lying in different planes, the flat-

test surface seems to be unequal and undulating.

One of the finest deceptions which we have ever
met with, arising from the disposition of light and
shadow, presented itself on viewing through a tele-

scope the surface of a growing field of corn, illumi-

nated by the sun when near the horizon. The field

was about two miles distant, and was divided into fur-

rows, which were directed to the eve of the observer as

shown in Fig. 15, Plate CCCCLXXXVI, where AB,
CD, EF, repi-csent these fui-rows. These furrows
are of course depressed, and the growing corn rises

gradually from two adjacent ones towards the middle
mn, op, so that the surfaces A hi C, C o E were con-
vex. The drills of corn on the highest summits mn,
op, caught the rays of the setting sun, which shone
upon them very obliquely in the direction S s, and
illuminated the summits laterally, while the furrows
AB, CD, EF, were in shadow. The consequence
of this disposition of the light and shade was, that
the whole field seemed to be trenched, and the corn
to be growing in the trenches as well as upon the
elevated beds between them. I'he half furrow A B nwi
being shaded on its edge A B, and illuminated on its

edge mn, became the elevated part of the trenched
ground, while the other halfninCD appeared the
sunk part, in consequence of the side mn being illu-

minated, and its other side C D in shade. At a cer-

tain period of the day, this illusion did not take place,

and it was dispelled the moment the sun had set. This
very singular illusion I have seen on several days in
July. The telescope had no effect whatever in pro-
ducing it, as it showed objects erect.

An illusion of an analogous nature I once observed
when looking at the abbey church of Paisley, where
the clustered columns of a Gothic pillar all sunk into
hollow flutings. The cause of this deception I could
not at the time discover, but it must have arisen from
some mistaken notion respecting the direction in
which the object was illuminated.
The last species of illusion of this nature, and per-

haps the most remarkable of all of them, may be pro-
duced by a continued effort of the mind to deceive
itself. If wc take one of the intaglio moulds used for
making the bas-reliefs of that able artist Mr. Hen-
ning, and direct the eye to it steadily without noticing
suri-ounding objects, we may coax ourselves into the
belief that the intaglio is actually a bas-relief. It is

difficult,at first to produce the deception, but a little

practice never fails to accomplish it.

I have succeeded even in carrying this deception so
far as to be able, by the eye alone, to raise a complete
hollow mask of the human face into a raised head. In
order to do this, we must exclude the vision of other
objects; and also the margin or thickness of the cast.
This experiment cannot fail to produce a very great
degree of surprise in those who succeed in it; and it

will no doubt be regarded by the sculptor who can use
it as a great auxiliary in his art. See Dr. Brewster's
Journal of Science, No. VII.

4. On the invisibility of certain colours to certain eyes.

Several cases have been recorded in the Philosophi-
cal Transactions whei-e persons with sound eyes, capa-
ble of performing all their ordinary functions, were
incapable of distinguishing certain colours, and what
is still more remarkable, this imperfection runs in
particular families. Mr. Huddart mentions the case
of one Harris who could only distinguish black and
white, and he had two brothers almost equally defec-
tive, one of whom always mistook orange for green.
Another case is recorded in the Philosophical Trans-
actions in which full reds and full greens appeared
alike, while yellows and dark blues were very easily
distinguished. Our celebrated chemist Mr. Dalton
cannot distinguish blue from pink by day-light; and
in the solar spectrum the red is scarcely visil)le, the
rest of it appearing to consist of two colours, yellow
and blue. Dr. Butters, in a letter addressed to the
editor of this work, has described the case of Mr.
R. Tucker, son of Dr. Tucker of Ashburton, who
mistakes orange for green, like one of the Harrises.
Like Mr. Dalton he could not distinguish blue from
pink; but he always knew yellow. The colours in
the spectrum he describes as follows:

1. Red mistaken for - - brown,
2. Orange .... green,
3. Yellow, generally known, but sometimes

taken for - - . orange,
4. Green mistaken for - - orange,
5. Blue ... - pink,
6. Indigo .... purple,
7. Violet .... purple
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Mr. Harvey has described, in a paper read before

ihe Royal Society of Edinburgli, the case of a person
now alive, and aged 60, who could distinguish with
certainty only white, yellow and grey. He could,

however, distinguish blues when they were light. Dr.
Nichols mentions a case where a person who was in

the navy purchased a blue uniform coat and waistcoat,

with red breeches to match the blue, and he has men-
tioned one case in which the imperfection is derived
through the father, and another in which it descended
from the mother.

In the case of a young man in the prime of life,

with whom the writer of the article is acquainted,
only two colours were perceived in Dr. Wollaston's
spectrum of five colours, viz. red, green, blue and
violet. The colours which he saw were blue and
orange, or yellow, as he did not distinguish these two
from one another. When all the colours of the spec-

trum were absorbed by a reddish glass, excepting red

and dark green, he saw only one colour, viz. yellow or

orange. When the middle of the red space was ab-

sorbed by a blue glass, he saw the black line with the

yellow on each side of it. We are acquainted with

another gentleman who has a similar imperfection.

In all the preceding cases, there is one general fact,

that red light, and colours in which it forms an ingre-

dient, are not distinguishable by those who possess

the peculiarity in question. Mr. Dalton thinks it

probable that the red light is, in these cases, absorbed

by the vitreous humour having a blue colour; but as

this is a mere conjecture, which is not confirmed by

the most minute examination of the eye, we cannot

hold it as an explanation of the phenomena. Dr.

Young thinks it much more simple to suppose the

absence or paralysis of those fibres of the retina which

are calculated to perceive red, while Dr. Brewster

conceives that the eye is in these cases insensible to

the colours at one end of the spectrum, just as the ear

of certain persons has been proved, by Dr. Wollaston,

to be insensible to sounds at one extremity of the

scale of musical notes, while it is perfectly sensible to

all other sounds.

If we suppose, what we think will ultimately be de-

monstrated, that the choroid coat is essential to vision,

we may ascribe the loss of red light in certain eyes to

the retina itself having a blue tint. If this should be

the case, the light which falls upon the choroid coat

will be deprived of its red rays, by the absorptive

power of the blue retina, and consequently the im-

pression conveyed back to the retina by the choroid

coat will not contain that of red light.* See Dr.

Brewster's Journal of Science, No. VII.

5. On a curious case of Mirage.

In our article Optics, we have discussed the subject

of mirage at great length; since that article was print-

ed the following curious phenomenon has been des-

cribed by Mr. H. H. Blackadder. The bulwark of

St. George's bastion, to the north-east of the new
docks of Leith, is formed of huge blocks of cut sand-

stone. From the solid stone tower eastward, the bul-

wark forms a straight line for the length of about 498

feet. It is eight feet high on the face next the land,

and it has a foot way three feet above the ground, and
upwards of two feet broad. The parapet at the top is

three feet wide, and inclines greatly to the sea.

In weather favourable to the production of the
mirage, which is by no means of rare occurrence, the
top of the parapet resembles a mirror or a sheet of ice:

and when this happens, any person standing or walk-
ing upon it, will appear to an observer at a little distance

to be accompanied with an inverted image seen under
him. If, when the observer stands on the footway,

another person stands on it also, with his face turned
towards the sea, his image will appear opposite to him,
exhibiting the appearance of two persons talking to-

gether or saluting each other. If the observer, when
standing on the footway, looks along the parapet to

the east, another person crosses the eastern extremity
of the bulwark, passing through the Watergate, either

to or from the sea, there will be produced the appear-

ance of two persons moving in opposite directions,

constituting what has been called lateral mirage.f The
first figure is seen moving past, and then the other in

an opposite direction, with some interval between them.
In looking over the parapet, the distant objects are

seen variously modified, the hills in the county of Fife

being converted into immense bridges.

If the observer now stations himself at the east end
of the bulwark, and directs his eye to the tower, the

latter will appear to be curiously modified, part of it

being as it were cut off, and brought down so as to re-

semble another small and elegant tower, as shown in

Plate CCCCLXXXVI. Fig. 16. At other times the

summit of the tower resembles an ancient altar, the

spire of which seems to burn with great intensity.

At some distance beyond the tower, there is seen the

chimney-top of a house for boiling pitch, or for other

purposes connected with the docks. When the smoke
issues from the chimney, the appearance shown in

Fig. 17. is produced. The black waved lines beneath

the smoke had a rapid vibrating motion, while the mo-
tion of that which represents the fire of the altar re-

sembled exactly, with the exception of colour, the

flame of a strong fire.

Although the phenomenon now described is local,

yet the reader can have no difliculty in discovering si-

milar places where similar phenomena may be observ-

ed, when the state of the atmosphere is favourable to

the production of such appearances. See the Edin-

burgh Journal of Science, vol. iii. p. 13.

6. Method of forming three Haloes artificially round

the Su7i, or any luminous object.

If we spread a few drops of a saturated solution of

alum over a plate of glass, it will speedily crystallize,

covering the glass with an imperfect crust, consisting

of flat octohedral crystals, scarcely visible to the eye.

When this plate is held between the sun, or any other

luminous body, and the observer, whose eye must be

placed very close to the smooth side of the glass plate,

he will see three fine haloes surrounding the luminous

body at different distances. The innermost\\3.\o, which

is the whitest, is formed by the refraction of the rays

This opinion is founded on a theory of vision which has not yet be«n published. f See Optics.
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of the sun, through the pair of faces of the octohedral

crystals, not much inclined to each other. The second

halo, which is more coloured, with the blue rays out-

wards, is formed by refruction through a pair of faces

more inclined to each other; and ihc lliird halo, which
is very large and highly coloured, is formed by a still

more inclined pair of faces.

Eacli separate crystal of the alum forms three images
of the sun, placed at points 120 degrees distant from
one another, in a circle of which the sun is the centre;

and as the numerous crystals have their refracting- faces

turned in every possible direction, as they lie on the

glass plate, the whole circumference of each halo will

be completely tilled up. " The same effects," says Dr.

Brewster, who first made this experiment, "maybe
obtained with other crystals; and when they have the

property of double refraction, (which alum has not,)

each halo will be either doubled when the double re-

fraction is considerable, or rendered broader, or other-

wise modified in point of colour when the double re-

fraction is small. The effects may be curiously varied

by crystallizing on the same plate of glass crystals of

a decided colour, by which means we should have
white and coloured haloes succeeding each other.

7. On Mr. Barton's Iris Ornaments.

Mr. John Barton of the Mint, whose mechanical
talents are well known, has recently taken out a patent

for a method of ornamenting steel and other sub-

stances, by covering their surface with a great number
of minute lines or grooves, which though invisible to

the eye individually, produce over the whole surface of

the body the most brilliant prismatic colours. These
minute lines Or grooves are drawn in a number of di-

rections, so as to form a pattern of great beauty. They
are cut with the point of a diamond exactly parallel

to each other, by means of a small engine given to

him by his father-in-law, the late celebrated Mr. Har-
rison; and so sure is its operation, that by means of it

he can draw 10,000 in an inch; and if, in drawing
2000 in an inch he omits one line intentionally, he can,

after taking off the plate, restore it to its place, and
introduce the line without its being distinguishable

from the rest.

When the light of the sun or of a candle is reflected

to the eye from a plate of steel covered with these

grooves, the image of the sun or candle seen by ordi-

nary reflexion, has on each side of it a series of pris-

matic images of the sun or candle, those nearest the

common image resembling those produced by a prism
of a less refracting angle than those which are more
remote. The pair of images nearest the common
image are more distant from each other, and the re-

fraction of the colours more complete the closer that

the grooves are to each other. "When, for example,
there are 4000 grooves in an inch, the refraction of

the colours in the first prismatic image is almost the

same as that produced by a prism of flint glass with a
refracting angle of 60°. Hence it is obvious, that when
any of these grooved surfaces is seen where there are

a number of lights, the eye must be constantly struck
with one or more of these prismatic images shining

with all the hues of the rainbow. In day light, how-
ever, the colours are very faint, unless the eye catches

the reflexion of some boundary of light and shadow,
just as the prism exhibits no colours unless in similar

circumstances.

Vol. -XVI. Part II.

Mr. Barton has already applied this discovery to

the manufacture of buttons with great success. The
lines or grooves are not drawn by the engine upon
each button that is made, but a steel die is formed by
the engine; and when the die is properly hardened it

is used to impress the grooves upon buttons of brass
or any other metal.
We have before us various specimens of these iris

ornaments, containing grooves from 250 up to 10,000
in an inch; and we do not scruple to say that wc have
never seen any production of the mechanical arts at
all to be compared with them in point of beauty and
fine workmanship.

Mr. Barton has mentioned to us a curious experi-
ment which he made in drawing these grooves on
rock crystal. When he had taken the rock crystal
from the engine, he could perceive no traces of his
work, which is only seen on metallic surfaces. Even
by the aid of a microscope wc found it impossible to

discover any roughness or diminution of polish, al-

though the whole surface was covered with grooves in

two directions transverse to each other, and at the dis-

tance of the 2000th part of an inch. As soon, however,
as we expose it to the sun, or to the light of a can-
dle, the prismatic images on each side of the ordinary
image immediately indicate the existence of the invi-

sible grooves.

The colours produced by these ornaments may all be
impressed upon wax, in the same manner as those of
mother-of-pearl;—(See Optics;) and we have even suc-

ceeded in communicating the colours of striated sur-

faces from one piece of wax to another piece of wax,
and from the second piece to a third piece.

8. On a remarkable Change of Colour in Grinding Mer-
curial Salts.

In our article Optics, we have given an account of
several very curious experiments, in which certain bo-
dies undergo remarkable changes of colour, by the in-

fluence of time, of heat, of moisture, or of rapid cool-

ing. To these we are now enabled to add another fact

not less interesting.

When Mr. Herschel was preparing mercurial salts

for his enquiries into the habitudes of the hyposul-
phurous acid, he took a quantity of the crystallized

proto-nitrate of mercury, which is formed when di-

lute nitric acid is allowed to remain in a moderately
warm temperature on excess ofmetallic mercury. The
action of water resolves this on a super and subsalt.

Jf'hcn the crystals were ground in a glass mortar, with
repealed affusions of distilled water, the powder preserv-

ed its brilliant whiteness till the third or fourth affusion,

when suddenly while grinding, and mixing it withfresh
water, it passed almost in an instant to a sombre greenish

yelloiv hue. In continuing the grinding, the colour

brightened, but having desisted for a few moments,
Mr. Herschel was surprised to find, on resuming the

grinding, ihat the yellow green colour had again disap-

peared, the powder having passed to a light ash grey,

almost white, and having apparently become more
bulky and crystalline. Mr. Herschel found that the

powder had undergone no change in its chemical pro-

perties, dissolving readily in dilute nitric acid, and
affording a solution similar in all respects to that ob-

tained by water in the course of the working and
grinding.

4L
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" As the quantity operated on," says Mr. Herschel,

"was rather considerable (perhaps 2 oz.), and the

change of colour simultaneous over the whole mass,

there is little doubt of a sudden subversion of equili-

brium, and a new arrangement of the molecules, ac-

companying the phenomenon, though why it should

take place at this precise epoch, seems difficult to ex-

plain, the abstraction of the acid having been going on

gradually from the beginning." See Edinburgh Phil.

Journal, vol. ii. p. 155, 156.

9. Description of a New Compound Prism for Optical

Experiments.

The difficulty of procuring glass free of veins and

striae for the formation of glass prisms, and large thick

lenses for burning glasses, has been long known and

severely felt. We have already shown in our article

Burning Instruments, how this evil may be remedied

in a burning glass, by building it up as it were of dif-

ferent zones or rings, and making each zone out of

separate segments. The very same principle of con-

struction may be applied to the formation of a prism.

Let ABC, Plate CCCCLXXXVI. Fig. 18. be the

section of a common prism, then it may be easily

shown that the very same effect may be produced by

six siTiall prisms arranged as shown at AD. It would

not be easy to grind these prisms out of a solid piece

of glass AD, but they may be all ground in one pris-

matic rod, which may be cut into any number of small

prisms when polished. If the upper and under sur-

faces of the rod are parallel, they may be easily ad-

justed so as to have their refracting surfaces parallel.

If AD is one inch and the depth of the prism one

inch, then the quantity of glass in the common prism

ABC, will be .5000 of a cubic inch of glass, whereas

the compound prism will contain only .01388 of a

cubic inch, or -^ th part of the glass of the common
prism. In using such a prism, therefore, it is obvi-

ous that a much more perfect spectrum must be ob-

tained than can be formed by the prism of the com-
mon shape.

10. Notice of two kinds of Paradoxical Lenses.

The following construction has been given by Dr.

Brewster for two kinds of paradoxical lenses:

1. Jl lens ivhich is at the same time a plain one, a con-

vex one, and a concave one.—If we combine together

two lenses of exactly the same curvature, the one con-

vex and the other concave, formed out of two media,

which refract the yellow rays equally, while the one

refracts the blue rays more than the other, and the red

rays less, then such a lens will be a plain one for the

yellow rays, having the same effect upon them as a

piece of plane glass, while it will be a convex one for

the blue rays, if the convex medium acts most pow-
erfully on the blue rays, and a concave one for the red

rays.

2. ,9 lens which at the same time renders diverging

rays parallel, diverging a?i(Z converging'.—If the radi-

ant point or object from which rays diverge is a little

within the anterior principal focus of a spherical lens,

the central parts of the lens will render the diverg-

ing rays slightly divergent, the part of the lens without

this will render them parallel, and the outer rim will

cause them to converge to a positive focus behind the
glass.

The same effect may be produced by a reflecting

mirror.

11. On the Convergency of the Solar Beams to a point
opposite to the Sun.

The divergency of the solar beams, when the sun is

descending in the west, is a phenomenon which occurs
so frequently, that the most careless observer must
have had occasion to notice it. This phenomenon,
however, is sometimes accompanied with one of an
opposite kind, viz. the convergency of the solar beams to

a point opposite to the sun, and as far below the horizon

as the sun is above it. This phenomenon is extremely
rare; and we are not aware that it has been described
more than once, viz. by Dr. Robert Smith of Cam-
bridge, who observed, that he once saw it upon Lin-
colnheath. He describes it as " an apparent converg-
ence, of long whitish beams, towards a point diame-
trically opposite to the sun. For as near as I could
estimate, it was situated as much below the horizon
as the sun was then elevated above the opposite point

of it." "In the unusual phenomenon," Dr. Smith af-

terwards adds, " I well remember, that the converg-
ing sun-beams towards the point below the horizon,

were not quite so bright and shining as those usually

are which diverge from him, and that the sky beyond
them appeared very black, which certainly contributed

to the evidence of this appearance." Smith's Optics,

vol. ii. Remarks, p. 57, 58.

On Saturday, the 9th October, 1824, Dr. Brewster
had the pleasure to observe this curious phenomenon
when travelling from Melrose to Edinburgh, and of

pointing it out to two friends who accompanied him.
It was first seen at that part of the road opposite to

the avenue to Kirkhill, the seat of John Tod, Esq. at

about a quarter past four o'clock. The sun was then
considerably elevated above the Pentland range of

hills, and was throwing out his diverging beams in

great beauty through the interstices of the broken
masses of clouds which floated in the west. The east-

ern part of the horizon, where the converging lines

were seen, was occupied with a dark black cloud, as

described by Dr. Smith, and which seems necessary

as a ground for rendering visible such faint radiations.

The converging beams were much fainter than the di-

verging ones, and the point to which they converged
was as near as could be estimated, as far below the

horizon as the sun was above it. About ten minutes
after the phenomenon was first seen, the convergent
lines tcere black or very dark. This arose from the

real beams having become broad, and of irregular in-

tensity, so that the eye took up, as it were, the spaces

between the beams more readily than the beams them-
selves.

In order to explain the cause of this phenomenon
minutely, several diagrams would be necessary, for

which we cannot at present find room; but we think

it may be perhaps more easily understood from the

following illustration.

Let us suppose a line to join the eye of the observer

and the sun; let rays issue from the sun in all possible

directions, and let us suppose that planes pass through

these radiations, and through the line joining the obser-

ver and the sun, which will be their common intersec-
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lion, like the axis of an orange, or the axis of the earth,

through which there passes all the septa of the former,

and all the planes passing through the meridians oi

the latter. An eye, therefore, situated in that line or

common intersection of all the planes, will see them
diverging from the sun on one side, and converging
towards the opposite point, just as an eye in the axis

of a globe would perceive all the planes passing
through the meridians, diverging on one side and con-

verging on another. See Dr. Brewster's Journal of
Science, Vol. II. p. 136.

1 2. Improvements on the Magic Lantern.

In our article Optics, We have described the magic
lantern in its general form. A very considerable im-
provement, however, has lately been introduced into

the construction of the sliders on which the objects

are painted, by which very curious transformations

are produced. In one of these the eyes are left empty
in the picture of a fine old head, and by moving an-

other slider containing a pair of eyes, from one side

to another, the head appears to turn as if it were alive.

In another a smith is seen with his hammer resting
on the anvil, and by repeatedly pushing forward a sub-
sidiary slider and drawing it back, the smith raises

his arm and strikes the iron, from which sparks im-
mediately issue. In the same way various changes in

the attitude, the dress, and the action of figures on
the sliders may be introduced into the picture, which
give a great variety, and anew interest to the former-
ly tame representations of the magic lantern.

1 3. Singular optical illusion seen through a telescope.

If we direct a telescope to the surface of a distant

field on which there are no objects, such as trees,

houses. Esc. and if the field of the telescope contains

nothing butthe surface of the field, the eye will speed-
ily recognize that the field is horizontal or slightly in-

clined to the horizon, from the perspective of the fur-

rows or drills upon its surface, or even from its aerial

perspective, provided the difference in the distances of
the nearer and the remoter end is considerable, and
the air sufiiciently hazy.

The field, however, may be so situated, and have
such an inclination, that when seen through the tele-

scope it appears like a perpendicular or vertical wall

of earth. This phenomenon we have often seen in di-

recting a telescope to a field above Melrose Abbey on
the northern acclivity of the north-west Eildon Hill.

This field is capable of being ploughed in the direction
of its greatest declivity; but when it is viewed through
a telescope, the slope is such that the furrows do not
appear to converge, and the eye cannot readily per-
ceive any diflerence between the breadth of the fur-

rows at the remote end of the field, and their breadth
at the near end. The observw, therefore, immediately
concludes that the field must be nearly a vertical plain
rising in front of him. This deception is a very re-

markable one, and produces a singular effect on the
mind v/hen the field ia covered with a crop and when
crows, &c. light upon it. I have not yet observed the
effect produced when it is in the act of being ploughed.

• See Le Cat's Trait6 des Sens, p. 298, and Priestley On Fiiwn, VoL ii. p. 725.

f Ediulnirgh JoumaJ of Science, VoL iiu p. 28S.

It is very probable that the impossibility of ploughing
a vertical plain may remove the deception, upon the
principles which wc have already explained in another
part of this article. See Dr. Brewster's Journal of
Science, No. VII.

14. Optical deception of Le Cat.

M. Le Cat has described a curious optical deception
in which an erect object placed near a hole in a card
next the eye appears to be on the other side, and also
inverted and magnified. Let CD Fig. 19, be a card
perforated with a small hole, E a white wall or win-
dow, D the eye of the observer, and d the head of a
pin held near the eye and also near the hole in the
card. Under these circumstances the pin d will be
seen atF inverted and magnified. The reason of this
is, as M. Le Cat has observed, that the eye in this
case sees only the shadow of the pin on the retina,
and since the light which is stopped by the upper
part of the pin on its head comes from the lower
part of the white wall or window F, and that which
is stopped by the lower end of the pin comes from
the upper part of the wall or window E, the shadovy
must necessarily appear inverted with respect to the
object.*

The following variation of Le Cat's experiment has
been described

_
by Dr. Brewster. Take a common

pin and hold it in any position near the eye so that
the observer sees reflected from its head a faint circle
of light, then hold a second pin opposite to it exactly
as in Fig. 19, and an inverted image of the one pin
will be seen in the head of the other. If the head of
the first pin is round and well polished, the inverted
and magnified image of the other will be more dis-
tinct. In this form of the experiment a diverging
pencil of light from the window or a candle replaces
the diverging pencil in Fig. 19. which proceeds from
the perforation in the card CB, and of course pro-
duces the same effect. The little round knob, by the
pressure upon which the case of a watch is often open-
ed, will answer better than the finest pin head. £din.
Journal of Science, No. VII. p. 89.

15. On the Insensibility of the Retina to objects seen in-
directly, and to objects faintly illuminated.

If we look, says Dr. Brewster,t at a narrow slip of
white paper placed upon a black or a coloured ground,
it will never appear to vanish, however long and at-
tentively we view it. But if the eye is fixed steadily
upon any object within two or three inches of the pa-
per, so as to see it only indirectly, or by oblique vision,
the slip of paper will occasionally disappear, as if it

had been removed entirely from the ground, the co-
lour of the ground extending itself over the part of
the retina occupied by the image of the slip of paper.

If the object seen indirectly is a black stripe on a
white ground, it vanishes in a similar manner; and,
what is still more remarkable, the same phenomena
of disappearance take place whether the object is view-
ed loith one or tcith both eyes.

When the indirect object is luminous, like a candle,
it never vanishes entirely, unless it is placed at a
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great distance; but it swells and contracts, and is sur-

rounded by a halo of nebulous light, so that the ex-

citement must extend itself to contiguous portions

of the retina which are not influenced by the light

itself.

If we place two caudles at the distance of about
eight or ten feet from the eye, and about twelve inches

from each other, and view the one directly and the

other indirectly, the indirect image will be encircled

with a bright I'uig oi yellow li^ht, and the bright light

within the ring will have a pale blue colour. If the

candles are viewed through a prism, the red and
green lights of the indirect image vanish, and leave

only a large mass of yellow, terminated with a por-

tion of blue light.

While performing this experiment, and looking
steadily and directly at one of the prismatic images
of the candle, I was surprised to observe that the red

and green rays begin to disappear, leaving only J/e//o?t'

and a small portion of blue: and when the eye was
kept immoveably fixed on the same part of the image,
the yellow light became almost pure white, so that

the prismatic image was converted into an elongated
image of white light.

If the slip of white paper, viewed indirectly with
both eyes, is placed so near as to be seen double, the

rays which proceed from it no longer fall on corres-

ponding points of the retina. In this case, the two
images do not vanish simultaneously; but when the

one begins to disappear, the other begins soon after

it, so that they sometimes appear to be extinguished

at the same time.

In order to ascertain whether or not the accidental

colour of an object seen indirectly would remain after

the object itself had disappeared, I placed a rectangu-

lar piece of a I'ed wafer upon a white ground, and hav-

ing looked steadily at an object in its vicinity, the

•wafer disappeared, and though the accidental colour

showed itself just before the wafer had vanished, yet

no trace of colour was visible afterwards.

The insensibility of the retina to indirect impressions

has a singular counterpart in its insensibility to the

direct impressions of attenuated light. When the eye

is steadily directed to objects illuminated by a feeble

gleam of light, it is thrown into a condition nearly as

painful as that which arises from an excess of splen-

dour. A sort of remission takes place in the convey-

ance of the impressions along the nervous membrane;
the object actually disappears, and the eye is agitated

by the recurrence of excitements which are too feeble

for the performance of its functions. If the eye had,

under such a twilight, been making unavailing efforts

to read, or to examine a minute object, the pain
which it suffers would admit of an easy explanation;

but, in the present case, it is the passive recipient

of attenuated light, and the uneasiness which it ex-

periences can arise only from the recurring failures

in the retina to transmit its impressions to the optic

nerve.

The preceding facts respecting the affections of the

retina', while they throw considerable light on the

functions of that membrane, may serve to explain
some of those phenomena of the evanescence and re-
appearance of objects, and of the change of shape of
inanimate objects, which have been ascribed by the
vulgar to supernatural causes, and by philosophers to
the activity of the imagination. If in a dark night,
for example, we unexpectedly obtain a glimpse of any
object, either in motion or at rest, we are naturally
anxious to ascertain what it is, and our curiosity calls

forth all our powers of vision. This anxiety, how-
ever, serves only to bafRe us in all our attempts. Ex-
cited only by a feeble illumination, the retina is not
capable of affording a permanent vision of the object,

and while we are straining our eyes to discover its

nature, the object will entirely disappear, and will

afterwards appear and disappear alternately.* The
same phenomenon may be observed in day light by
the sportsman, when he endeavours to mark, upon
the monotonous heath, the particular spot where
moor-game has alighted. Availing himself of the

slightest difference of tint in the adjacent heath, he
keeps his eye steadily fixed upon it as he advances;
but whenever the contrast of illumination is feeble,

he invariably loses sight of his mark, and if the re-

tina is capable of again taking it up, it is only to lose

it again.

Mr. Herschel and Mr. South, see the Phil. Trans.
1824, Part iii. p. 15. have recently observed a very
curious fact, which has some analogy with the pheno-
mena now described.
" A rather singular method," they remark, " of

obtaining a view, and even a rough measure of the
angles of stars, of the last degree offaintness, has often

been resorted to, viz. to direct the eye to another part

of the field. In this way, a faint star, in the neigh-
bourhood of a large one, will often become very con-

spicuous, so as to bear a certain illumination, which
will yet totally disappear, as if suddenly blotted out,

when the eye is turned full upon it, and so on, appear-

ing and disappearing alternately, as often as you
please. The lateral portions of the retina, less fa-

tigued by strong lights, and less exhausted by per-

petual attention, are probably more sensible to faint

impressions than the central ones, which may serve

to account for this phenomenon, "t
As it is with much diffidence that I venture to con-

trovert any opinion entertained by Mr. Herschel, I

have been at some pains to investigate the subject ex-

perimentally. I was. at first, disposed to ascribe the

evanescence of the faint star, solely to the same cause

as the evanescence of faintly illuminated surfaces,

and the re-appearance of the star by indirect vision,

to the circumstance of the retina recovering its tone,

by contemplating another object sufficiently luminous
for vision; but this opinion was not well founded.

If a given quantity of light, which is unable to af-

ford a sustained impression when expanded over a

surface, is concentrateWinto a luminous point, it is

still less fitted for the purposes of vision. It then acts

upon the retina somewhat in the same way as a sharp

point does upon the skin. The luminous point will

* An analogous phenomenon, but arising' from a quite different cause, must have often been observed by persons who are very

long--sighted. In a dark night, the pupil dilates to such a degree as to deprive the eye of its power of adjusting itself to moderate

distances. (See Edinburgit Jtmnial of Science, ^'ol. I. p. 80.) Hence, if an object presents itself witliin that distance, the ob-

server must see it with a degree of indistinctness which cannot fail to surprise him, especially as all distant objects, particularly

those seen against the sky, will appear to him with their usual sh.arpness of outline.

f A similar fact with regard to the satellites of Saturn was noticed by some of the astronomers in the Royal Observatory of Pari*.
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ulternately vanish and re-appear; and if the retina is

under the inllucnce of a number of such points, it will

be thrown into a state of painful agitation. The same
effect is produced by- a sharp line of lii^ht; the retina

is, in this case, thrown into a state of undulation, so

as to produce an infinite number of images parallel to

the luminous line; and when this line is a narrow
aperture held near the eye, a sheet of paper, to which

it is directed, will appear covered with an infinity of

broken serpentine lines parallel to the aperture. When
the eye is steadfastly fixed, for some time, upon the pa-

rallel lines which are generally used to represent the

sea in maps, the lines will all break into portions of

serpentine lines, and rccU yellow, green, and blue tints

will appear in the interstices of them.
The evanescence of stars, therefore, of the last de-

gree of faintness, must be ascribed, both to their de-

leterious action upon the retina as points of light, and

to the insufficiency of their light to maintain a con-

tinued impression upon that membrane.
When the same star is seen by indirect vision, it re-

appears with a degree of brightness which it never

assumes when seen directly by the eye. When the

eye is adjusted to the distinct perception of an object

placed in the axis of vision, an object placed out of

the axis cannot be seen with the same distinctness,

both from the pencils not being accurately converged
upon the retina, and from the expansion of the image,
•which, as we have already described, accompanies
indirect vision. A luminous point, therefore, seen

indirectly, swells into a disk, and thus loses its sharp-

ness, and acts upon a greater portion of the retina.*

In order to determine whether this expansion, and the

image of the luminous point, was the cause of its su-

perior visibility, I turned my eye full upon a luminous
point till it ceased to be visible, and then rc-adjusting

my eye, so as to swell the point into a circular disk

by direct vision, I invariably found that its visibility

was instantly increased. If this explanation of the

phenomenon be the correct one, the practical astrono-

mer may, with direct vision, obtain a clearer view of

minute and faint stars, either by putting the tele-

scope out of its focus, or by adjusting his eye to nearer
objects."

1 6. Singular Illusion in examining a Dioramic Picture.

In examining a dioramic representation of the in-

side of Rochester cathedral, which produced the finest

effect from the entire exclusion of all extraneous light

and of all objects, excepting those on the picture it-

self, the writer of this article was struck with an
appearance of distortion in the perspective, which
he ascribed to the canvas not hanging vertically.

Upon mentioning this to the gentleman who exhibited

the picture, he offered to walk in front of it, and strike

its surface with the palm of his hand, to show that

the canvas was freely suspended. Upon doing this,

a very remarkable deception took place. As his hand
passed along, it gradually became larger and larger,

till it reached the middle, when it became enormously
large. It then diminished till it reached the other
end of the canvas.

As the hand moved towards the middle of the pic-

ture, it touched parts of the picture more and more

remote from the eye of the observer, and consequently

the mind referred the hand, and the object in contact

with it to the same remote distance, and consequently
gave it an apparent magnitude such as a body of its

size would have had at the distance of the part of the

picture which it covered.
We have seen an analogous illusion when viewing

the mosaic pavement of St. Paul's from the inside of
the cupola. The lozenges had a certain apparent
magnitude when seen alone, which of course was
small. When a person, however, passed over the
pavement, our knowledge of his size furnished us
with a scale for measuring the real magnitude of the

compartment in the pavement, and they accordingly
increased iu size, diminishing again when the person
had passed from our view. Edin. Jour, of Science,

No. V'll. p. 90.

1 7. Mr. Ritchie's Improvement on the Phantasmagoria.

In our article Optics, we have already described the
phantasmagoria. The following imjirovement upon
it has been proposed by Mr. Ritchie of Tain.

" In the common phantasmagoria," says Mr. Ritchie,

"the object becomes brighter and brighter as it dimi-
nishes, or as it seems to retire, till it verges into a lu-

minous ]ioint. Now this is so completely contrary to

what takes place in nature, that the momentary belief

of reality, so forcibly impressed on the mind, becomes
gradually weakened, and at last totally vanishes. To
supply this defect, I would therefore propose the fol-

lowing alteration, which will render the deception more
natural and striking. Let a small portable gasometer
be procured, capable of holding a sufficient quantity of
condensed oil gas. Let a stop cock, having a small

groove, gradually deepening, be adapted to it, so that

the quantity of gas escaping to the burner may be in-

creased or diminished at pleasure. By diminishing
the light according to a certain law, the brilliancy of

the object will be gradually improved as it retires, the

lineaments of the figure will become shadowy and ob-

scure, and the phantom itself will at length vanish into

thin air." See The Edinburgh Journal of Science, No.
vii. p. 37.

PNEUMATICS.

1. Description of the Common Mr Gun.

The air gun of the ordinary construction consists of

two brass barrels, viz. of an inner barrel A, Fig. 20.

Plate CCCCLXXXVI. from which the bullets are dis-

charged, and a larger barrel ECDR on the outside of

the former, for containing the compressed air. A
syringe SMNP is fixed in the butt end of the gun,

which, by means of its piston, barrel and valves, con-

denses the air through a valve EP, in the outer bar-

rel ECDR. The ball K is rammed down into the

barrel A in the usual manner, and when the trigger O
is pulled it opens a valve at SL, which allows the com-
pressed air to escape, and press v/ith all its force

against the bullet, so as to discharge it with immense
velocity. By continuing to press upon the trigger, the

whole charge of condensed air may be let off at once,

so as to impel the ball with the greatest force which the

• The eye is not capable of observing the colours of luminous points seen indirectly,

nearly white, and so do points of any other colour.

A blue luminous point, for example, appeai-s
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gun is capable of furnishing; but if it is pulled quickly,

and allowed to return, several bullets may be dis-

charged by one condensation.

An air gun on an improved construction is shown in

Fig. 21. where A is the barrel, resembling that of a

common gun, and c a hollow copper vessel, perfectly

air tight, screwed to a steel tube b, having a moveable

pin in the inside, which is pushed aside by the action

of the lock and the pulling of the trigger. The cop-

per ball c is charged by means of the condensing

syringe B, Fig. 22. and then screwed on to the tube b.

The ball being put into the barrel A, and the trigger

a pulled, the valve will open, and the whole of the con-

densed air will rush out, and impel the ball with

great force. The charge of air in the vessel is suffi-

cient for 15 or 16 discharges.

In the inside of the copper ball is a valve and spring

which permits air to enter the ball, but which closes

tightly by the pressure of the air when it attempts to

escape. The copper ball is screwed tightly to the top

of the syringe at b. The handles HH are fixed to the

barrel B of the syringe, and by pulling them up and

down the air is condensed in the ball.

The magazine air gun, invented by M. Colbe, is re-

presented in Figs. 23, 24, and 25. The object which

the artist had in view was to discharge in succession

ten bullets lodged in a cavity. In the representation

of the air gun iti Fig. 23. the stock is cut off at the

extremity of the condensing syringe, the valve of which

long spring NN made of brass, and is again opened in

a similar way to produce subsequent discharges. It

has been found that twelve penny weights of air thrown
into a ball SSs inches in diameter will discharge 15

balls.

Montucla ascribes the invention of the air-gun to

Otto Guericke, the inventor of the air-pump; but
David Rivant, in hi% Elemens d\9rtillerie, ascribes it

to M. Marin, a burgher of Lisieux, who presented one
to Henry IV.

2. The Ascending Snake.

This little toy, depending on the ascent of a current
of heated air from a fire place, is one of the prettiest

pneumatic experiments which we have seen, and has
the advantage also of illustrating the action of several

pieces of machinery. We do not know who invented
it, and we are not aware that it has been any where
described.

Take a stiff piece of card, or sheet copper, or brass,

about two and a half, or three inches in diameter, and
cut it out spirally, so as to resemble a snake, having
its head at b and its tail at a, as in Fig. 26. The body
having been well painted so as to resemble a snake,
take it by the two ends a b, and draw out the spiral

till the distance a 6 is 6 or 7 inches, as in Fig. 27.

Having provided a slender piece of wood c d, on a stand
d, and fixed a fine sharp-pointed needle at its summit,

opens into the cavity between the barrels. The shoot- push the rod e d up through the spiral, and let the end

ing barrel KK receives the bullets in succession from a of the spiral rest upon the summit of the needle.

the magazine ED, which is closed at D when the bul

lets are put in. The circle a 6 c is the key of a cock

perforated by a cylindrical tube, having its diameter

equal to that of the barrel KK. In Fig. 23. this cylin-

drical tube makes part of the barrel, and the commu-
nication between it and the magazine ED is cut off.

The axis in which the cock ab c turns is a square piece

of steel h, in the end of which is put the square hole of

the hammer HH, shown in Figs. 2-t. and 25. By
turning, therefore, the hammer HH, the cylindrical

perforation in the cock, which in Fig. 23. coincides

with the barrel KK, may be placed in the position i k,

Fig. 25. so as to communicate with the magazine ED.
If the gun is now held beneath the arm with the face

AB of the barrel downwards, and the magazine ED
upwards, one of the bullets b next the end k of the cock

will fall into the barrel, where it will be detained in the

proper position by the small springs ss. By again

opening the cock as in Fig. 25. the communication be-

tween it and the magazine is cut off, and the bullet is

ready to be discharged. This is effected by the coni-

bination of levers shown in Fig. 23. which become vi-

sible by taking off the lock. When the trigger ZZ,

Fig. 23. is pulled by the part within the guard C, Us

dotted end Z' within the stock raises the end y of the

seer J/ ff, and by depressing the end a disengages it

from the notch near a upon which the powerful spring

^VW moves the tumbler T to which the cock is fixed.

The end it of the tumbler depresses the end v of the

lever, and its other extremity m, raises'at the same

time the flat end I of the horizontal lever Q, which by

its vertical ascent, elevates the pin p P which rests

upon it. This pin pushes up the conical brass valve

V from its conical seat into which it is nicely ground,

and admits the condensed air which drives out the bul-

let. This valve instantly shuts by the action of the

The apparatus bcuig now placed as near as possible to

the margin of the marble shelf above the fire, the snake
will begin to revolve in the direction of its head; and
if the fire is strong, or the current of heated air which
ascends from it is made powerful by two or three per-

sons coming near it, so as to concentrate the current,

the snake will revolve with very great rapidity. The
rod a b should be painted so as to resemble a tree,

which the snake will appear to climb.

If the body of the snake, in place of going from right

to left, as in Fig. 26, goes from left to right, it

will move in the contrary direction when put up.

When a right and a left handed snake are put up near
one another, the interfering shadows of tliem produc-
ed by one or more strong lights has a very singular

effect.

If a small steel pivot is thrust up through the ex-

tremity of the tail a, the snake may be suspended at

the end of a magnet by the steel pivot, the quantity of

steel being made just sufficient to enable the magnet to

support the weight of the snake. In this case there

is no need of the stand c d.

3. Tlie Inflaming Condenser.

It has been long ago observed, that when the ball of

an air gun was filling with condensed air by means of

the syringe, a flash of light w as often perceived. It has
also been found, that the thermometer always rises in

condensed air.

These results have given rise to a small condenser,

A B, Fig. 28, made of brass, and wrought by the pis-

ton CD. A small piece of amadou, which easily

takes fire, is placed in the end B, which screws off ra-

pidly, but at the same lime is air-tight. The piston

C D being pushed down with great smartness, the heal
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disengaged by the condensation of the air inflames the

amadou at B. By screwing ofT the end B quickly, a

match may be lighted at the amadou.
This apparatus has been constructed on such a scale

as to inflame gun-powder placed in the end B.

4. To support a Ball on a Jet ofAir.

Every person must have seen the experiment of sup-

porting, for any length of time, a ball upon the sum-
mit of a jet of water. The same may be done upon
the summit of a jet of condensed air. It has been long

a practice of school-boys to perform this experiment

in a very dexterous manner by means of a quill, or the

stalk of a tobacco-pipe and a pea; and some of them
often acquire the art to such a degree, as to make the

experiment a very surprising one. When a jet of con-

densed air is used, the ball follows the play of the jet

with more regularity.

If the condensed air is coal or oil gas, as in Mr.
Gordon's portable lamp; and if the gas is set on fire,

the phenomenon of the supported ball is very curious.

This experiment was, we believe, first made by Mr.
Deuchar.

5. Description of a Rotatory Gas Burner.

Various attempts have been made to construct a gas

burner which should revolve, upon the principle of

Barker's mill, by means of the reaction of the gas issu-

ing under the ordinary pressure at which it is burned.

If the place round which the motion is performed is

an ordinary gas-tight joint, the friction is so great that

a motion of rotation cannot be obtained unless the gas
has been greatly condensed so as to issue under the

pressure of many atmospheres. A rotatory burner of

this description was made last year by Mr. Deuchar,
but it was nothing more than a philosophical experi-

ment quite inapplicable to gas as it is generally used.

The rotatory gas burner, which is represented in

Plate CCCCLXXXVI. Fig. 29. is the invention of Mr.
Nimmo, brassi'ounder in Edinburgh. It displays great

ingenuity, and revolves by the re-action of gas issuing

at the ordinary pressure.

In the section of it in Fig. 29, PQR is the gas tube
communicating by its lower end PQ with any gas pipe.

This tube, which is conical at its upper end R, termi-

nates in a sharp pivot at R, and has several large holes

a made in it near the top, so as to allow the gas to escape.

On the outside of the tube PQR, and fixed to it at PQ
is the water tube ABCDPQ wliich is filled with water.

These parts of the burner are all stationary.

The revolving part consists of two horizontal tubes

crossing one another at right angles. Only one of

these tubes EF is seen in the section. These tubes
communicate with the vertical tube GHMN, the lower
end of which MN is open, and is immersed in the

water tube ABCD, the whole resting upon the pivot

above R, and revolving upon it as a centre. This re-

volution is effected in the following manner. The gas
ascending the tube PQR escapes through the openings
in it at u, and being prevented by the water within the
tube GHMN from getting oi-t at its open end MN, it

fills the tubes EF, and issuing at the holes A, h at their

extremities, its reaction upon the opposite sides of the
tube produces a horizontal rotatory motion, the verti-

cal tube GHMN revolving freely in the water in the
tube ABCD.

If the contrivance now described formed merely an
elegant addition to our gas light apparatus, it would
even in this point of view possess considerable inter-
est; but there is reason to think that by a proper ad-
justment of the velocity of rotation to the (juantity of
gas discharged, the flame may be supplied with the
requisite quantity of air more perfectly than can be
done in a stationary burner. If this shall turn out to
be the case, the rotatory gas burner may be the most
economical contrivance for burning gas.
SCIELY Isles. The name of a group of islands

situated about thirty miles to the west of the extremi-
ty of Cornwall, called the Land's End. They are visi-

ble in good weather from this point, and appear like

rugged clifTs rising out of the Atlantic. From Pen-
zance, a distance of fourteen leagues, they may be
reached in favourable weather in four or five hours.
The inhabited islands are six in number, viz. St.

Mary's, Trcscaw, St. Martin's, St. .flgnes, Sampson
and Brehar.

St. Mary's island, which is the largest and the best
cultivated of the group, is about ten miles in circuit.

The principal place is Newtown or Heughtown, the
capital of the Scilly Isles. It consists of a long street
intersected by two shorter ones. The pier built by
Lord Godolphin in 1750, is at the west end of the
town: It is 430 feet long, and receives vessels of 150
tons. The chief buildings are the church about a mile
from the town, a custom-house, a council-house, and
a prison. In the vicinity are the ruins of a fortress

with a moat, and of several blockhouses and batteries.

About a mile and a half from the new town is the old
town, once the principal place in the island. Vestiges
of its castle still remain. Near Giant's Castle Bay,
are several rocking stones about twenty feet long,
Churchtown is the third town in the island.

Trcscaw, the second island in point of size, is about
half the size of St. Mary's, and lies to the south-west
of it. Dolphin, the chief place, has a church and
about thirty houses. The principal harbours are those
of Old and New Grimsby. Cromwell's castle, now in

decay, stands on the east side of New Grimsby har-
bour. The island contains about 465 inhabitants.

St. Martin's, a little smaller than Trescaw, isaljout

a mile to the east of it. It is about six miles in circuit,

and contains about 720 acres. It was uninhabited
about 150 years ago, but has now a population of 235
persons.

St. Jignes is situated about three miles south-west
of Heughtown, and is about four miles in circumfe-
rence. Here there is a singular rock called the Giant's
Punch Bowl, which has an excavation in its upper sur-
face, seven feet wide and three feet deep. The light-

house, which stands on a lofty eminence, is a stone
building seventy-two feet high. This island has 244
inhabitants.

Brehar or Breyer lies to the west of Trescaw, and
contains 111 inhabitants. It is very mountainous, and
contains many small burrows, and one large circular

one of stone, which is seventy-seven feet in diameter,
containing many kistvaens or stone cells.

Sainpson is composed of two circular hills united
by a low rocky ledge. On the top of one of them are
eleven stone burrows, and on the other, various ruins
of houses, See. The inhabitants are thirty-two in

number.
The climate of the Scilly Isles is mild and salubri-
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0U3. Wheat is grown, but in less quantity than bar-

ley. The horses and cattle are small, and sheep and
rabbits abound.

The civil concerns of the islands are chiefly man-
aged by twelve of the principal inhabitants, who meet
at Heughtown every month and settle difl'erences by
compromise. Criminal causes are referred to the mili-

tary power. The inhabitants are employed principally

in husbandry, fishing, and making kelp. The total

population of the island is about 2000. See the Beau-
ties of England and JJ'ales, Vol. II. p. 4-79.

SCINDE, Since, Sindhu, an extensive country in

Hindostan, situated between 23° and 27° of North
Lat. and 67° and 71° of East Long. It is bounded on
the south by Cutch and the Indian Ocean, on the east

by the provinces of Marwar, Joudpore, and Jessel-

mere, on the north by Bhukor, Moullan, and the ter-

ritory of the King of Cabul, and on the west by Mc-
kran and the mountains of Balouchistan. The Indus,

wliich carries its fertilizing branches through the

country, forms a delta stretching about 100 miles along

the east coast. The Indus joins the Punjab a few
miles south-west of Chasepoor in North Lat. 28° 31',

and East Long. 69° 55'. These united streams then

turn towards the west. After throwing out many
branches, the chief stream, about fifteen miles below
Shikarpoor, divides into two; the largest of which pur-

sues its course as far as Sehwaun, where it again turns

to the cast; and after bending again to the west it

throws itself into the sea at Lahery Bunder in North
Lat. 24° 22', and 67° 23' East Long.
This branch is navigable for large vessels about

three days journey up from Lahery Bunder, viz. to

Dharaja Bunder, where the goods are unloaded and
put on board fiat-bottomed boats, which proceed as far

up as Moultan and Lahore. The most eastern branch
of the river, which is called the Nulla Suncra,is said

to be about a degree distant from the main stream in

the parallel of Hydrabad. It formerly threw itself

into the sea at Lukput Bunder, but is now said to lose

itself in the sand. About twelve miles to the north of

Hydrabad the Fuloolee branch separates from the

main stream, but is again connected with it by an ar-

tificial cut about twenty miles below that city. This
cut is seven miles long, and the part of the waters

which does not flow through it into the principal

stream of the Indus, falls into the sea at Lukput Bun-

der, under the name of Goonee. This branch has be-

gun to be obstructed by shoals at Ali Bunder in North
Lat. 24° 25', and will likely be lost in the sands.

The principal stream of the Indus is said to be in

general about a mile broad, and to vary in depth from
two to five fathoms. The swelling of the river, arising

from the melting of the snow in the Kashmere moun-
tains, begins early in July, and continues till the end
of August.

This province is about 300 miles long, and at an

average about 80 miles broad. The part which lies to

the westward of the limits where the monsoon ceases,

is, from the want of moisture, utterly barren and un-

productive. To the cast of the meridian of-67° 40', the

land near the Indus is capable of the highest improve-

ment; and the banks of the river, from being annually

overfiowed, equal in fertility and richness the borders

of the Nile. The country is in general in a state of

culture for about thirty-five miles on each side of the

river, but to the northward of Tatta and even Seh-

waun, the country is mountainous, poorer, and thinly
inhabited.

The land on the banks of the river is irrigated by
means of canals and drains, from which the water is

often raised to the requisite level by means of wheels.
One wheel is capable of watering sixteen beegahs of
land, and every becgah thus watered, pays a revenue
of from \\ to 35 rupees to the government. A tax of
one rupee is likewise levied upon every khunwar
(eighty pounds) of grain produced by the farmer.
The grains and other seeds are raised duringthe swell-

ing of the river, and the rest of the year is employed
in the raising of indigo, sugar-canes, huldee, &c.
Land cultivated for gardens and producing fruit trees,

pays a tax of 25 rupees per beegah, and the spring crop
of tobacco pays 45 rupees per beegah. The land re-

venue on sugar is about 41 rupees per beegah and is

drawn in kind. So enormous are the exactions of the
government that the sum of all the duties and customs
often exceeds the prime cost of the commodities.
These duties are farmed to individuals, who are gene-
rally removed every year.

The chief articles of domestic produce exported
from this province, are rice, glue, hides, shark-fins

potash, saltpetre, assafoetida, bdellium, madder, frank-

incense, Tatta cloths, horses, indigo, oil of sesamum,
mujeet sirshif oil, raisins, almonds, colouring plants,

p'istachio flowers and nuts, shawls, clolhs, mustard,
wild saffron, black cummin seed from Kerman, white
cummin seed, and chintzes both from Scinde and
Khorasan. A great part of these articles are sent to

Bombay. The articles imported into Scinde from
Bombay are white sugar, sugar-candy, steel, iron, tin,

tutenague, lead, cochineal, betel-nut, black pepper,
dried cocoa-nuts, verniillion, red lead, quicksilver,

Bengal and China silks and cloths, cinnamon, corda-
moms, cloves, nutmeg, sandal wool, ginger, china
ware, pearls, aloes, and amuttas. Scinde imports
swords and carpets from Khorasan and Kandahar, silk

and other articles from the Persian Gulf, and alum,
musk, and horses from Moultan; cotton, snuff", un-
wrought iron, and the small Arabian aloe from Kutch.
The principal traders are the Mooltany merchants
settled in Scinde. The East India Company had for-

merly a factory in Scinde, and carried on a considera-

ble trade, but it was abandoned; and a subsequent at-

tempt made by the company of Bombay to renew the

trade also failed.

Since the accession of the present rapacious rulers

of Scinde, the trade and agriculture of the province
have greatly declined. Being addicted to hunting,

they have converted into wastes and jungles, for the

preservation of their game, extensive tracts of the

best land on the banks of the Indus.

The government is a military despotism, vested in

three brothers of the Talpoony (Talpore) family.

These ameers belong to the Mahommedan sect of

sheeas, but they are very tolerant. The Mahommedan
inhabitants compose the army, which consists of for-

ty-two tribes who hold the land by a military tenure,

and are obliged when called upon to furnish a certain

number of cavalry. By this means the ameer can
bring into the field an army of 36,000 irregular caval-

ry, who sometimes dismount and fight on foot.

The revenues of Scinde are now forty-two lacks of

rupees, having been formerly eighty lacks during the

Calorie government. The principal towns of Scinde

A
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are Hyderabad, the capital, and the residence of the

ameers, Tatta, Corachie, or Crotchey,* Gugah, and

Amercote.
Hyderabad, situated in north lat. 25° 22', and east

long. 68° 41' stands on a rocky eminence, the base of

which is washed by the Fuloolee branch of the Indus.

It is of an irregular hexagonal form, accommodated to

the mass of rock on which it is built. It is surround-

ed with a high brick wall, perforated with loop holes,

and flanked with round towers. The sides of the hill

are in many places so steep that it would be difficult

to ascend even if the walls were breached to their

foundation. The weakest part is towards the south-

east, opposite a creek in the Fuloolee, which approach-

es within a few yards of the wall. On the north side

is a dry ditch hewn out of the rock, over which there

is a bridge opposite to the gate near the suburb.

Within the fort are several handsome mosques, but

in the vicinity there are no buildings deserving of no-

tice excepting the tomb of Gholaum Shah, the founder

of the city, which stands on the hill to the south of

the fort. Although the ameers hold out no en-

couragement to industry, yet the city contains many
skilful artisans, particularly armourers and embroi-
derers on leather. This city yields a revenue of 60,000

rupees. About two and a half miles to the south of

the city is a table land extending about two miles, and
about twelve miles to the southward is a range of

rocky hills called the Gungah hills. The population
of Hyderabad is about 15,000.

Tatta, supposed to be the ancient Pattala, is situat-

ed four miles to the west of the Indus, and by the

course of the river about 130 miles from the sea. Be-
fore the building of Hyderabad it was regarded as the

chief city of Scinde. The town stands in a valley

formed by a range of low rocky hills, and which is

inundated during the rising of the Indusj but being
built on an eminence, apparently formed by ancient

ruins, it has the appearance of an island when the rains

are at their height. The town is about four miles and
a half in circumference, and was formerly defended by
a strong brick wall now in ruins. The streets are
narrow and dirty, and the houses, though irregularly

constructed of mud, chopped straw and wood, are su-

perior to the low huts commonly seen in the native

towns. The better sort of houses arc built of brick
and lime. The old English factory, bought by the
company in 1751, is reckoned the best house in the
whole province. To the southward of it v/ithin the

town are the remains of the old fort, which is strongly
situated. The remains of the mosques and other
handsome edifices in this city are marks of its former
prosperity.

The country about Tatta has a fine rich soil, water-
ed by canals from the Indus. About a mile to the west
of the town, on the hill of Muckalec, are a great num-
ber of graves and mausoleums, which exceed in num-
ber the abodes of the living. The tomb of Mirza
Eesau is a specimen of fine workmanship, and re-

markably magnificent. It consists of a large square
stone building, two stories high, and sustained by
numerous columns, which, as well as the body of the
building, are covered with sentences from the Koran.
On the banks of the Indus there is another hill about
seven miles above Tatta, covered with white mosques

and Mahommedan tombs. Near one of the smallest,

which the Mahommedans highly venerate, there is a
bone sticking upright in the earth, 18 feet long, one
foot thick and two broad. The distance of Tatta from
Bombay is 7-U miles, and from Calcutta 1602. The
population of Tatta is about 18,000.
Gugah is built at the foot of a hill, at the bottom of

which runs a small creek. It is a place of very little

trade, but sheep and fowls can be procured at a mode-
rate rate. The hill on which Gugah stands is bound-
ed on the south and west by a dry nullah, on the bed
of which is a large tank of fine water. Gugah con-
tains 600 inhabitants, and is situated in East Long.
68° 7', and North Lat. 54° 24'.

The extensive ruins of Bamborah are situated in
East Long. 67° 50', and North Lat. 24° 46', and are
supposed to be the remains of the ancient city of Brah-
minabad. In the neighbourhood are many tombs of
Scindyan warriors, who fell in a battle fought between
Gholaum Shah and Meer Ali.

Amercote, the retreat of Humaioum, once belong-
ed to Scinde, but is now in the possession of the Ra-
jah of Joudpore. This fort lies south-east of Hydera-
bad, and is about twenty-five miles only from the
eastern branch of the Indus. It is situated in East
Long. 70° 24', and North Lat. 26° 23', (68° 17' east,
and 24° 44' north, according to Kinneir.) The coun-
try around it is so dry and barren, that it has not suf-
ficient land revenue to support a small local military
corps. In the vicinity of Amercote is the principal
fortress belonging to the chief ameer of Scinde, in
which his treasures are supposed to be lodged. It is

built on a hill in the desert, and contains excellent
wells, although there is no water within four stages of
it. For farther information respecting this province,
see Hamilton's Hast India Gazetteer, articles Scinde
and Tatta, and Macdonald Kinneir's Memoir of the
Persian Empire, p. 226—234.

SCIO, the Chios of the ancients, is an island of the
Grecian archipelago, about thirty miles long, and
having a variable breadth of from ten to eighteen miles.
It is separated from Asia Minor by a strait about nine
miles wide. The island consists of huge mountains
which are in many places rugged and rocky; but the
most part of it is less elevated and uneven. The plain
which surrounds the capital is remarkable for its

beauty and fertility. It is covered with country houses
and gardens filled with orange and lemon trees. In
the whole of the south part of the island the lands
are every where susceptible of cultivation. The island
contains sixty-eight villages all inhabited by Greeks.
About twenty-four of these which furnish mastic are
the most wealthy and populous. The principal ones
are Pirghi, Ninita, Calamoti, Calcinatia, Volisso, &c.
Almost all the villages are well built and have an en-
closure capable of defending them against a coup-de-
main from corsairs.

The island is watered only by a few streams or
rather mountain torrents, but good springs are nu-
merous, and water can always be obtained by sinking
a well.

Although the land in general is well cultivated and
greatly improved, yet the corn raised is not nearly
sufficient for the support of the inhabitants. Wheat
and barley are their principal crop, but the wheat is

Vol. XVI. Pakt IL
• See our article CaoxcaEv.
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not sufficient to subsist them more than three months.
The wine, which in general is sweet and strong, is

sufficient for the consumption of seven or eight months.

Oil is raised in such abundance as to supply all their

wants iu this respect, but when the crops fail they

procure it from Mitylene.

The pasturage on the island is very scanty, and its

place is supplied by the cotton shrubs after the cotton

is gathered, and by the dried leaves of the vine in win-

ter. Here animal food is very scarce and expensive,

with the exception of goat's flesh.

One of the most important productions of the island,

and almost peculiar to it is mastic, with which it sup-

plies Constantinople. The shrub (the lentisk) is about

fifteen feet high, and grows on the face of the hills

bearing a small red berry.* Early in July the rhind

is punctured with an awl, and in three days the gum
begins to flow upon the ground which is made hard

and smooth to receive it. In eight days it is suffi-

ciently indurated to be lifted. All the villages that

prepare the mastic enjoy peculiar privileges. A very

good and agreeable brandy is made here from mastic.

The turpentine of Scio, which is much valued, is

daily becoming more scarce. The cotton raised is

not sufficient for the demand, and they are obliged

to import a great quantity of raw silk, although the

rearing of silk-worms is an occupation almost general

at Scio.

Oranges, common and wild lemons, and Bergamot
citrons are exported in great quantities to Constanti-

nople, Adrianople, and Smyrna, to the annual amount
of £80,000 sterling. From the rose tree is manufac-

tured the conserve of roses, and also the essential oil.

Dried figs are exported to the amount of £4000 ster-

ling annually.

From the oval fruit of the sebesten, which is a little

less than the common olive, is obtained an excellent

glue, which is used for birdcatching throughout the

Levant. Among the other articles of export from

Scio are the dried plums from the plum tree called

the Verdassier, and the galls of a species of willow

(salvia pomifera). The mulberry is also cultivated.

Among the articles imported into Scio are wheat,

wax, honey for the syrups, preserves, and sweetmeats

which they manufacture, and wine from Ipsara and

Mycone.
It has been calculated that 500 looms are employed

in the manufacture of silk stuffs. Though the inha-

bitants have been able to imitate the Lyons silk stuffs,

yet they have succeeded better with the India silks

and cottons. They likewise manufacture gaitans or

silk loops used for the edging and button-holes of the

Turkish dresses, and they also plait some in gold and

in silver for the female dresses. The annual value of

the various cloths manufactured at Scio is about

£250,000 sterling.

The revenue of the island arises from the custom-

house duties, from a small rent paid for lands, and

from the karatch or capitation tax upon males above

the age of puberty. The first class of males pays U
piastres, the second 5^, and the third 2|.

The Greeks are said to have 700 churches in the

island, and the priests are proportionally numerous.

The Latins have only four churches, one in the town,

and three in the country. The inhabitants of the

mastic villages are permitted to have bells to their
churches.
The following is the population of the island ac-

cording to different authors:

Pococke .... 100,000
Olivier - . . . i io,ooo
Turner - - • - 150,000
Hassel's Tables (1824) - - 100,000

According to Turner there are not more than 400
Turks in the island. There are several small islands
round Scio. About two leagues to the west of Cape
Nicola is Ipsara with a single house on the ruins of
the ancient Psyra. Anti-Ipsara a league from this, is

a desert island, about two leagues in circuit. Nearer
and to the cast of Scio are some islets called Spalma-
don. See Olivier's Voyage dans I'Empire Ottoman,
Tome I. chap. xxvi. p. 276, and Sonnini's Travels ia
Greece and Turkey, chap, xxxvii. p. 482.

SCIO, the capital of the island of the same name,
is situated on its eastern coast. It is built at the foot
of the mountains on which the old town or Palaio
Castro stood. The streets though narrow are always
paved and tolerably clean. Many of the houses are
handsome, and all of them are high, and are built of
stone and brick. A hard reddish sandstone, of a fine

grain, is employed for the linteis and rybats, and for

the porches of churches, &c. In the centre of the
houses it is customary to have a lofty and spacious
apartment, to which the members resort in sultry

weather during the heat of noon.

The castle, which is a large Venetian fort, was used
as a sort of state prison for Constantinople ; but it is

now in a ruinous condition. The fortifications though
regular are ancient, and with the exception of those

on the battery, which defends the entrance to the har-

bour, the guns are without carriages. There is a good
road for large vessels, but the harbour which is sheU
tered by a mole, can receive vessels only when they

are unloaded.

The Lazaretto stands to the north of the town, in

an extensive inclosure towards the sea. It consists of

various piles of building separated from one another,

some intended for the sick, and others for the con-

valescent. There is also an hospital for lepers, si-

tuated to the N. N. W. of the town, in a narrow valley,

which is under the direction of two intendants of

health, elected annually for the purpose of taking

charge of it and the Lazaretto.

On the west and north-west, the town is surrounded
by arid schistose and granitic hills. Population, ao--

cording to Mr. Turner, 35,000. East Long. 25° 54'.

North Lat. 38° 23' 27.".

SCIOTA, the name of a county, a township, and a

river in the Uuited States. The county is bounded
on the south by the Ohio river, west by Adams coun-

ty, north by Pike, and east by Lawrence. Length 30

miles, mean width about 19. The hills near the Ohio
are covered with white oak and hickory, and are suit-

able for pasturage and wheat. Population of the

county in 1820, 5,749. Portsmouth is the principal

town.

Sciota river the second in magnitude of those flo'iT-

* Thia shrub furnishes the best toothpicks, to the fiincy of the Itoman Ladies.
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ing entirely within the State of Ohio, rises in Hardin,

Marion and Richland counties, and runs first N. E.

10 miles, thence S. K. 30 miles where it receives Lit-

tle Sciotafrom the N. E. and there it gradually turns

into S. by E., finally into a generally S. direction 150

miles further, to the Ohio river, between Portsmouth
and Alexandria, by a mouth 150 yards wide. It is

navigable 130 miles, and flows with a gentle current

which is nowhere broken by falls.

SCIPIO. See Carthage and Rome.

SCLAVONIA. One of the southern provinces of

the Austrian empire. It is long and narrow, but wi-

dening towards the west. It is separated from Hun-
gary on the north, by the Drave and by the Danube
after ii receives the Drave. On the south it is sepa-

rated from Bavaria in Turkey by the Save, a large

river which falls into the Danube at Belgrade, the

most eastern point of Sclavonia.

Sclavonia contains the regimental district of Peter-

waradin, Brod and Gradisca. It is about 150 miles
long, and its breadth varies from 25 to 45 miles. Its

area is about 6600 square miles, and its population is

about 530,000.

A chain of high mountains extend along the whole
length of Sclavonia. These mountains descend into

fertile plains on the banks of the Drave, the Danube,
and the Save. The mountains are covered with forests

containing the finest oaks, while the plains produce
wheat, barley, maize, flax, hemp, and madder. The
fruits of a warm climate are here abundant. Cattle

and sheep though numerous are not much attended
to. Among the wild animals are the wolf, the boar,

the fox, and the vulture. The prevailing minerals
are limestone, sulphur, coal, salt, and some iron.

The inhabitants belong chiefly to the Greek church.
There is a considerable number of Catholics, but no
Lutherans.

Manufactures are here in a very low state, and even
the soil is cultivated in a slovenly and ignorant man-
ner. Corn, tobacco, hides, wax, honey, and madder
are exported in small quantities. The imports are
iron, salt, and oil.

The condition of the people has improved since

the country came under the dominion of Austria.

Some of the public roads are improved, and it is

probable that greater advances will soon be made
in civilizing the people and ameliorating their con-

dition.

SCOMBER. SecIoHTHYOLOGY.

SCONE, the name of a village and parish of Scot-
land, ill the county of Perth. It is situated on the
banks of the Tay above Perth. The remains of the
palace of Scone, once the residence of our kings, and
the place of their coronation, are incorporated with a
large and elegant modern mansion recently erected
by the Earl of Mansfield. It is built of red free-

stone, and stands in a fine lawn on the northern
bank of the Tay. The population of the parish in

1821 was 2155, being an increase of 202 since 1811,
in consequence partly of the establishment of a bleach
field.

SCOPELO, Scopoi.1, the Scopelos of the ancients,
is the chief of a group of islands situated near the
coast of Greece. These islands are Pelagnesi, Sera-
kino, Dromi,Skiato, &c. " Scopoli," saysSonnini, "is
fertile, and would be an agreeable abode, if it ceased
to lose, through the viciousness of its administration,
the favours lavished on it by nature. The wine of Sco-
poli is still one of the best of the Archipelagoj but a
strong flavour of tar renders it unpalatable to many.
Off" the town, or rather the village, ships find a har-
bour which is not very safe ; they in general prefer
the anchorage of a great road formed by a iaw shoals
and the island of Scopoli." The nearest of this
group to the coast is Skiato, which is separated from
Scopoli by a channel two leagues wide, and from the
mainland by a channel not much wider. In the mid
die of the isle of Dromi are two or three rocks called
the Brothers. Between Serakino and Scopoli a moun-
tain rises in the midst of the waters, called St. Elias.
See Sonnini's Travels, chap. xl. p. 535, 536.

SCORPIO. Sec Astronomy.

SCOTIA Nova. See Nova Scotia.

SCOTLAND.

PART I. HISTORY.

The early history of Scotland, like that of all other
countries, and like ihatof Britain in general, is lost in

obscurity. Hence falile has as usual been substituted
for reality, and hence we have not been without the
appearance at least of an early history. That these
fables have received the sanction of Buchanan, is not a
reason why they should longer be repeated. It re-
mnined for Hailes, in our own day, and for Chalmers,
still later, to clear up such of these obscurities as ad-
mitted of arrangement and illumination, to reject fable,
and to add from authentic and new documents, much
that had been neglected and forgotten by those who
were more desirous to construct a continued narrative.

than willing to search for what was difficult of attain-

ment. In this narrow sketch we must not only reject
much of what used formerly to pass for history, but
must even condense into a dry and meagre chronicle,
that which, better treated, would be utterly incompa-
tible with our limits.

From the number of our Celtic topographical names,
from our possessing a living dialect of this ancient
language, and from the general knowledge of tho
Celtic migrations, we have reason to believe that the
first population of Scotland, as of England, was a Cel-
tic race, of which we still possess the remains. But, at
a very early period, the doubtful and disputed date of

4 M 3
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which lies probably about the first and second centu-

ries before Christ, a Gothic race, known by the name
of Pets, or Picts, settled in Scotland, occupying entire-

ly the northern islands, and probably establishing

themselves by the conquest of the original Celts, as the

Danes and Ostmen, in general did, in after-times, in

Britain and Ireland generally. That they were, in fact,

the very same people, the progenitors of those whose

invasions and conquests were so often repeated in

after-times, seems almost proved; and hence did the

low country of Scotland derive its Saxon, or rather

Danish language, the very language which it possesses

to this day.

That these were the Caledonians who so long and

successfully resisted the Romans, is proved, partly by

their geographical position, but most unquestionably

by the evidence of Tacitus, who describes their tall

stature, light hair, and blue eyes, and who adds that

their German origin is thus evinced. It is well known
that the Celts, on the other hand, were a small and

dark people, with black eyes and hair.

Henceforward we liave no knowledge, we cannot

even form a conjecture respecting the state and history

of Caledonia till the arrival of the Romans; and the

little which we thus possess, we must borrow from

Roman history. It was in the year 75 A. D. that the

Romans, who had originally invaded Britain 130 years

before, first prolonged their investigations to Scotland.

But it was in 78 that Agricola assumed the command
in Britain, and, two years after, he entered the coun-

try with an army; repeating his campaigns for suc-

cessive years, till, in 84, he extended his attack, and

fought against Galgacus, the celebrated battle of the

Grampians, on the borders of the mountains, and ap-

parently near Stonehaven.

Having gained a victory, and accepted hostages, his

fleet circumnavigated Scotland; and the result of their

discoveries is embodied in the ancient Geography of

Ptolemy and others. But, in 85, he was removed and

recalled; and henceforward there is a long period of

silence and darkness until the visit of Adrian.

The Emperor Adrian visited Britain to correct

abuses and restore tranquillity. The better to secure

the frontiers, he built a rampart between the Firth of

Solway and the river Tyne; providing a security

against the attacks of the refractory tribes in the South,

who could not be restrained by the military posts be-

tween the Firths of Forth and Clyde.

Upon the death of Adrian, Antoninus assumed the

purple, and appointed as his lieutenant in Britain, Lol-

lius Urbicus. It was during the government of Ur-

bicus that the second Roman Wall was erected, which

extended from Carron on the Forth to Dunglass upon

the Clyde. Its total length was sixty-three thousand

nine-hundred and eighty-yards, and this stupendous

rampart was defended by nineteen forts. This wall

was obviously intended to overawe the tribes that lived

on the south side, as well as to repel the incursions of

the northern Caledonians. The same policy which

suggested the expediency of erecting such a formida-

ble barrier along the course of Agricola's military

stations, suggested also the necessity of constructing

roads and fixing stations throughout the Roman terri-

tories in Britain.

The whole extent of territory that lay between the

walls of Adrian and Antoninus, was every where inter-

sected by Roman roads. But it is doubtful whether

the country between the Northern Wall and the Mur-
ray Frith was formally erected into a Roman province;
though it was traversed by roadsof communication and
overawed by military stations.

Lollius Urbicus was removed from the government
of Britain, in consequence of the death of Antoninus
Pius. So effectually had the Caledonians been re-

strained by his vigorous but beneficent policy, that,

during his administration, and for several years after

his removal, no insurrections took place. But the na-

tives, impatient of restraint, began to manifest a dis-

position to revolt. Calphurnius Agricola, being sent

into Britain, enforced submission and restored tran-

quillity. The Romans finding their conquests in Cale-

donia burdensome, began to contract the limits of the

empire; and, during the reign of the Emperor Aurelian,

evacuated the military stations beyond the W.ill of

Antoninus.
During the misrule of the Emperor Commodus, the

Caledonians passed the Northern Wall, and ravaged
the open country; but being attacked by Marcellus,

they retired to the mountains. In repelling these pre-

datory incursions, the Romans derived neither advan-

tage nor glory; they therefore concluded a treaty with

their turbulent neighbours, in the beginning of the

reign of the Emperor Severus, but the peace continued

only seven years. Notwithstanding his advanced age,

and his bodily infirmities, which obliged him to be

transported in a litter, Severus embarked for Britain,

attended by bis two sons and a formidable army. Upon
his arrival he repaired or rebuilt the Wall of Adrian,

in order to protect his retreat in case of accidents. He
speedily passed the Northern Wall, and penetrated

into the country of the Caledonians, without meeting

an enemy; but the coldness of the climate, and the se-

verity of a winter march across the hills and morasses

of North Britain, are reported to have cost the Romans
fifty thousand men.

Unable to oppose the obstinate attack of the Ro-

mans, the fugitive Caledonians were compelled to sue

for peace, and to surrender a part of their arms and a

considerable portion of their territory. The Emperor
then retired beyond the Wall of Adrian, but the bar-

barians, regardless of the obligation of a treaty, renew-

ed hostilities, in consequence of which Severus sent

another army into their country under his son, Cara-

calla, with orders to extirpate them; dying at York
shortly after, in the sixty-sixth year of his age.

Upon the death of Severus, Caracalla concluded a

treaty with the Caledonians, by which he relinquished

the territories they had recently surrendered to his fa-

ther; and he abandoned the forts which had been erect-

ed to enforce their submission. The Wall of Antoni-

nus was fixed as the northern boundary of the Romans.
For about a century after this period, the Caledonian

tribes remained quiet; and they appear to have profit-

ed by their intercourse with their late masters; for,

during this long interval of peace, they cut down
woods, drained marshes, introduced agriculture, con-

structed, or, more probably, repaired the Roman
highways, and built several towns.

From the silence of the classic authors respecting

the affairs of Caledonia during the third century, it is

probable that the native tribes had devoted their atten-

tion to the pursuits of peace. The long residence of

the Romans in the island, had improved the rude man-
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ners of the inhabitants, taught them to desire and raise

the conveniences of life, and reconciled them to their

language and manners.
Of the twenty-one Caledonian tribes, sixteen lived

on the north side of Antoninus's Wall. The five south-

ern tribes, separated for a long period by an impassa-
ble barrier from the congenerous tribes of the north,

felt little interest in the revolutions of the Roman
world; but, in the beginning of the fourth century,

they had become the objects of jealousy to the north-

ern tribes, who made irruptions into their territories.

The convulsions of the empire had probal)ly rendered
it necessary to withdraw the greater part of the troops

from the Roman Wall; and thus leaving it compara-
tively defenceless, to invite the hostile attacks of the

secluded Caledonians.

In the year 306 Constans found it necessary to repair

to Britain in person, to repel tlie attacks of the Cale-
donians. The Romans were successful, but their gene-
ral died at York.

In the reign of the emperor Valentinian, the Scots
and Picts made a general attack upon the Roman pro-
vince, and advanced as far as London, which they
plundered, but being attacked by Theodosius, re-

treated.

The remaining transactions of the Romans in Bri-

tain were few and unimportant.
The Emperors had found it necessary to recruit their

legions from the frontier provinces, where the spirit

of war was not totally extinguished. These mercenary
forces, careless of laws, and indifferent to civil institu-

tions, established a military government dangerous to

the authority of the sovereign, and inimical to the li-

berty of the people.

The barbarous nations in the north of Germany,
known by the name of the Goths and Vandals, assailed

the frontiers of the Roman empire; and all the distant

legions in which the Emperors could confide, were re-

called for the defence of the capital and the centre of
the empire, which had become a prey to faction and
disorder. The legions in Britain revolted, and trans-

ferred the supreme power to Gratian; and, after his

death, to Constantine, who conveyed the army that had
invested him with the purple, to Gaul, in order to

maintain their election.

As the Roman power was weakened in Britain, the
Scots and Picts advanced, and harassed the provinces.
In this extremity, the latter made supplications to

Rome; and a legion was sent to their assistance. This
force was an overmatch for the invaders, who were
overthrown in every engagement, and the Romans, for

the last time, repaired the fortifications that had long
overawed the British tribes. Having performed this

last office, the Romans informed their allies that they
must thenceforward depend upon their own valour to

preserve their independence; and then took their final

leave of Britain, after being masters of the greatest part
of it for nearly four centuries.

But no sooner had they evacuated the island, than
the Scots and Picts, regarding the country as their
prey, attacked the northern wall and the adjacent
country with great fury. Subdued by their own fears,

the dispirited natives deserted their station, and left

the country entirely open to the inroads of the victori-
ous enemy. They addressed a letter of supplication
to Rome, in which they pathetically deplored their
hapless condition. "The barbarians," said they,

" chase us into the sea; the sea throws us back on the
barbarians, and we have only the hard choice left us
of perishing by the sword or by the waves."
To these complaints the Britons received a despond-

ing answer. Reduced to despair, they deserted their
habitations, abandoned tillage, and fleeing for shelter
to their forests and mountains, suffered equally from
the sword and from hunger. The invaders them-
selves began to feel the pressure of famine in a country
which they had ravaged, and being attacked by the
Saxons, whom the Biitons had invited to their assist-
ance, they retreated beyond the wall of Antoninus.
Unawed by the Romans, the Picts became the mos'

potent people in the north of Caledonia. The five Ro-
manized tribes assumed the character of independence,
and established their own government and laws. Their
territory extended from the river Eden and the Solway
Frith, to the northern wall. It included Liddisdale,
Tiviotdale, Dumfries, Galloway, Ayrshire, Renfrew-'
shire, the middle and west parts of Stirlingshire, and
the greater part of Dumbartonshire. Aleluyd, now
Dumbarton, was the metropolis of this kingdom.
The Angles invaded it soon after the Saxons had

seized South Britain. Though the Britons opposed
their invaders with persevering bravery, the latter
overran the country as far as the northern wall, and
concluded a treaty with the Picts. The enfeebled
Britons soon sunk under the superior power of the
Angles; and, in the beginning of the seventh century,
Ethelfrid a Northumbrian chief, entirely subdued
them. Edwin, a rival contemporary, succeeded Ethel-
frid.

The history of the Picts is obscure. The first Pict-
ish monarch was Drust, the son of Erp, who for a
long period rendered himself terrible to the Roman-
ized Britons, and the series is as follows:

Galanau Etelicli,

Uadrest, - - . - .

Drest, the son of Girom,
Drest, the son of W. Drest, with the former,
Drest, the son of Girom, alone,
Gartnach, the son of Girom,
Gealtraim, the son of Girom,
Talorg-, the son of Muircholaich,
Drest, the son of Munait,
Galam, with Aleph, ....
Galam, with Bridei, ....
Bridei, the son of Mailcon,
Gartnaich, the son of Domelcli,
Nectii, the nephew of Verb,
Cineoch, the son of Luthrin,
Garnard, the son of Wid,
Bridei, the son of Wid, - - . .

Talrore, their brother,
Talorcan, the son of Elfret, ...
Gertnait, the son of Donnel,
Drest, his brother, - - . -

r.ridei, the son of Bih, - - . .

Taran, the son of Entifidicli, .

Bridei, tile son of Dereli, ...
Necliton, the son of Dereli,
Drest and Elpin, - . . . .

Ungus, the son of Ui-gTiis,

Bridei, the son of Urg-uis,

Ciniod, the son of Wredech, -

Elpin, the son of Bridei, - - - .

Drest, the son of Talorg-an, ...
Talorcran, tlie son of Unijus,
Canaul, the son of Tarla,
Constantin, the son of Urg^uis,
Un^us, (Hung-Lis) the son of Urgiiis,

A. D. 510
522
523
524
529
534
541
542
553
554
555
556
586
597
617
636
640
645
657
661
667
674
695
699
710
725
730
761
763
775
779
784 I

786 I

791
!

821 I

522
523
524
529
534
541
542
553
554
555
556
586
597
617
636
640
645
657
661
667
674
695
699
710
725
730
761
763
775
779
784
786
791
821
833
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Vrest, the son of ConsWntJne, and Talorgan, the son

of Withoil, A. D.

Unen, the son of Ungus, - . . -

Wrad, the son of Bargoit, ...
Bred,

833
836
839
842

836
839
842
843

Towards the end of the seventh century, Elfrid, the

Northumbrian prince, attacked the Picts. Having
crossed the Forth and the Tay, he advanced into An-

gus as far as Dunnichen, where he received a total

defeat. Few of the Saxons escaped, and so complete

was their overthrow, that the Tweed, for a short time,

became the northern boundary of their principality.

The Picls were tempted by their success to make an

irruption into Northumberland, but they sustained a

defeat, and Bridei their king was slain.

After this overthrow, the Saxons of Lothian remain-

ed unmolested for a considerable period, but they

gradually sank into insignificance ; their capital was

sacked by the Picts and Saxons, and the respite from

foreign war which they subsequently enjoyed must be

attributed to the intestine discord which prevailed in

the Pictish and Northumbrian states.

We must now notice the Scots, of whom a colony,

conducted by Fergus, an Irish chieftain, had effected

a permanent settlement in Argyleshire in the year of

our Lord 503. The new settlers were denominated

Dalriadini, and this appellation was common to the

Scots even in the time of Bede. The series of the

early Scottish kings, as given by Chalmers, is as fol-

lows:

Fergus, the son of Ere, - - - - A, D.

Domangart, the son of Fergus, ...
Congal, the son of Domangart,
Gauran, the son of Domangart, - - -

Conal, tlie son of Coragal, ....
Aidan, tlic son of Ganran, ....
Cocha-vui, the son of Aidan, ....
Kcnneth-ccar, the son of Eoeha-vUi, - - .

Ferchar, tlie son of Eogan, the first of the race of

Loam,
Donal-breac, the son of Eocha-viu,

Conal II., the grandson of Conal I. -

Dungal reigned some years with Conal.

Donal-duin, the son of Conal,

Maolduin, the son of Conal, . . - -

Ferchar-foda, the grandson of Ferchar I.,

Kocha-rincval, the son of Domangart, and th-e grand-

son of Donal-breac, .....
Ainbhcealach, the son of Ferchar.fada, reigned over

Loarn, from 705 to 729.

Duncha-beg, reigned over Kintire and Argail till

720,

Eocha in., the son of Eocha-rineval, reigned over

Kintire and Argail from 720 to 729, and also over

Loarn, from 729 to 733.

Murdach, the son of Ainbhcealach,

Eogan, the son of Miiredach, - - -

Aodh-fin, the son of Kocha III., - - -

Fergus, the son of Aodh-fin, - . . -

Selvach II., the son of Eogan, ...
Eocha-anniiine IV., the son of Aodli-fin, -

Dungal, the son of Silvach II., ...
Alpin, the son of Eocha-anniunc,
Kenneth, tlie son of Alpin, - - - - .

Kenneth Macalpin over the Scots and Picts,

Donald Macalpin,

ConsUantine II., tlie son of Kenneth,
Aodh or Hugh, the son of Kenneth,
Eocha or Acliy and Grig, jointly,

Donal IV., son of Constantin,

Corstantinlll-, the son of Aodh,
Malcolm I., the sou of Donal IV., ...

503
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Half a century had elapsed since Ireland had be-

come the scene of conflicts with the Danes, who esta-

blished themselves on its eastern shores. They in-

vaded and pillaged the opposite coast of Scotland

during the third and seventh years of Constantine's

reign, and he fell in battle on the shores of the Forth.

Elh, or Hugh.—The reign of this prince was short

and turbulent. A faction, headed by Grig, rendered

an appeal to the sword indispensable. Eth was

^founded in battle, and died in two months after.

Grig, or Gregory, the leader of the rebellion, seized

the sceptre, and chose for his colleague Eocha, king

of Strathclyde, the grandson of Kenneth. But at the

end of three years he and his colleague were driven

from the throne. He died at his castle in Aberdeen-

shire, four years after his abdication.

Donald the Fourth—Upon the deposition of Grig,

Donald ascended the throne. The Danes arrived in

the Tay, and marched to the vicinity of Scone, where

they were met by the Scots and defeated. Nine
years after, another army of Danes from Ireland in-

vaded Scotland upon the western coast. The Scots

were not long in attacking them. The Danes lost

their leader, and the Scots their king, who had de-

fended the liberties of his people during a reign of

eleven years.

Constantine the Third.—Constantine, the son of Eth,

assumed the government, and, having vanquished the

Danes in Strathern, procured a respite from invasion

for fourteen years.

At the end of that period Reginald, a Danish chief,

appeared in the Clyde with an armament, and plun-

dered the country while the Scots were mustering their

armies. On this occasion the latter were assisted by
the Northumbrian Saxons, who contributed to ob-

tain the victory, the fruits of which were enjoyed for

many years.

Edward, king of England, having made pretensions

of sovereignty to the southern districts of Scotland,

marched with an army to the borders; but his death
occasioned a suspension of hostilities. His son Ethel-

8tan, in obedience to his father's commands, entered

Scotland, and wasted the country. The Scots retired

to the mountains, to avoid an enemy which they were
unable to resist. A peace was concluded; but it was
purchased by valuable presents, and the delivery of

Constantine's son as a hostage.

A general confederacy of Danish and Northumbrian
freebooters united with the Scots to attack the Eng-
lish. A numerous fleet sailed from the Tay and the
Forth, when a sanguinary engagement ensued disad-
vantageous to the Scots and their allies.

In the sixth year of his reign, Constantine entered
into a solemn engagement with the nobles and clergy,

to maintain the faith, the laws, and the discipline of
the church. After a reign of forty years, he resigned
his crown, and retired among the Culdees of St. An-
drews, where he lived several years in religious soli-

tude, and, on account of his piety, was promoted to

the dignity of abbot of that order.
Malcolm the First.—Malcolm, the son ofDonald the

Fourth, ascended the abdicated throne. The most
remarkable event of his reign, was the obtaining of
Cumberland from the English, on condition of main-
taining the peace of the northern counties, and becom-
ing the ally of Edmund. But Edmund was assassi-

nated. His brother Ed.-ed, who succeeded him.

required Malcolm to fulfil the conditions of the treaty,

and the Scots in consequence overran the disturbed

counties, and were rewarded with their plunder.

INIalcolm was less fortunate in settling his own king-

dom. An insurrection in Murrayshire required his

presence to suppress it. The chief of the insurgents

was punished with death ; but his sept pursued the

king, who encountered them in the Mearns, and was
slain in battle.

Indulf.—Upon the demise of Malcolm, Indulf, the

son of Constantine the Third, assumed the govern-
ment. It was during this reign that Edinburgh was
ceded by Edvvy to the Scots, which, at a subsequent
period, led to the cession of Lothian.

The Danes infested the shores of Buchan. They
were repulsed in the first attack; but landing after-

wards in Banffshire, Indulf hastened to expel them,
and was slain in the pursuit of the intruders.

Ditf.—This prince had the misfortune to be op-
posed by his brother Culen, who was instigated by
the abbot of Dunkeld. The rival prince appealed to

the sword. Duf was at first successful; but being
compelled to retire to the north, was assassinated at

Forres.

Culen enjoyed but a short period the sovereignty of

the kingdom, as a war with the kingdom of Strath-

clyde terminated in his defeat and death.

Kenneth the Third.—The national independence of

the Britons of Strathclyde was about to expire; and
they were subdued by Kenneth who added their ter-

ritory to the Scottish monarchy.
Edgar, king of England, being harassed by tha

Danes, required Kenneth, agreeably to the treaty, to

restore tranquillity. The Scots appeared, and car-

ried off the son of the Northumbrian chief. Scarcely

had they returned home, when the Danes appeared
in the Tay with a numerous fleet. Kenneth engaged
the enemy at Luncarty, near Perth. Having secur-

ed domestic tranquillity, Kenneth established the suc-

cession in his own family. To this may be traced

the sanguinary disputes which succeeded between the

families of Duf and Kenneth. The king's death
was effected by the treachery of Finella, a lady of tho

Mearns; but she soon after expiated her crime with

her blood.

Constantine the Fourth was the son of Culen.

His right of succession being disputed by Kenneth,
the son of Duf, the competitors met near Perth, and
Constantine finished his short reign of one year.

Kenneth the Fourth.—Kenneth, the son of Duf,

was sirnamed the Grim. Ethelred, king of England,
almost depopulated Cumberland. The English fleet

attempted to circumnavigate Scotland with the view
of intimidation. A treaty was concluded on the for-

mer basis of common defence. Malcolm, the son of

Kenneth the Third, availed himself of the opportunity

to urge his pretensions to the crown; the competitors
met in Upper Stratherne, and Kenneth the Grim was
mortally wounded.

Malcolm the Second.—Tho reign of Malcolm was
vigorous; he defended his country from the attacks

of the Dapes and the incursions of the English. Three
successive attacks were made by the former, during
the first eleven years of his reign, to obtain a perma-
nent settlement on the north-east shores of Scotland.

The first was at Mortlach, in Moray, where the in-

truders were compelled to yield to the Scots. Tiic
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second descent was made on the shores of Angus.
The Danes, though discouraged by defeat, made a
third descent upon the coast of Buchan, near Slaines
Castle; but they were overthrown. At length Sueno
entered into a treaty with Malcolm, by which Scot-
land was finally exempted from the piratical incur-
sions of his countrymen.
Being relieved from the attacks of foreign enemies,

Malcolm wrested the Loihians from the Earl of Nor-
thumberland, which was thus attached to the Scottish
monarchy.
Malcolm died, or was assassinated, at Glammis, in

Angus.
The events of Duncan's reign were few and unim-

portant. His grandfather had slain Kenneth the Fourth,
and supp'lanted his family. Kenneth's grand-daughter,
the lady Gruach, was married, first to the maormor
or chief of Moray, who was l)urnt with many of his
clan. Her second husband was Macbeth, who was
the grandson of Malcolm the Second. Lady Macbeth
assassinated the king at Bothgowanan, near Elgin,
whither he had been drawn by some duty. Duncan
left two sons, Malcolm who fled to England, and Do-
nald who was chased to the Western Isles.

Macbeth was, by birth, the thane of Ross, and by his
marriage thane of Moray. Supported by the lieges of
Ross and Moray, and the partisans of Kenneth the
Fourth, he hastened to Scone, where he was crowned
king. Conscious of his defective title, he endeavour-
ed to acquire stability by a beneficent and vigorous ad-
ministration.

For ten years he reigned in apparent security. An
unsuccessful effort was made by the abbot of Dunkeld
to drive him from the throne, and to restore the le-

gitimate heir. To protect himself from the nobility,

he is said to have built Dunsinnan castle, exacting
heavy contributions, and requiring their personal at-

tendance.

Macduff, Thane of Fife, declined obedience, fled to
England, and encouraged Malcolm to assert his right
to the crown of his ancestors. Siward, Earl of Nor-
thumberland, having received the command of 10,000
men from the English king, marched into Scotland
and defeated Macbeth, who fled to the north, resolving
still to contend for the sovereignty; but he was slain

in battle the following year by the hand of Macduff.
Lulach, lady Macbeth's son, was acknowledged king

by the lieges of Ross and Moray. But Malcojm dis-

covered his lurking-place, and slew him in Strathbo-
gie. Macbeth and Lulach were buried in lona.
Malcolm the Third, sirnamed Canmore, was induced

to cultivate peace with England, until the death of
Edward the Confessor. Harold, the last prince of the
Saxon line, succeeded; but he was opposed by his bro-
ther Tostig, who, aided by a body of Norwegians, in-

vaded England. The intruder was repulsed, and fled

to Scotland, where he obtained an asylum. But in a
second attempt upon England, he and his confederate,
Harold king of Norway, were slain at the battle of
Staneford Bridge.

The alliance between Scotland and England was su-
perseded by the victory and accession of JViUiam the

Conqueror. Edgar Atheling, the heir of the Saxon
line, was supported by the malcontent lords, who fled

with him and his family to Scotland, and sought the
protection of Malcolm, who soon after espoused Mar-
garet, the sister of the fugitive prince.

A formidable attack was meditated against England
by the adherents of Atheling, in conjunction with the
Danes and Scots. The Saxons and Danes made a de-
scent upon Yorkshire. The Conqueror had the ad-
dress to dissolve the confederacy. Edgar and his ad-
herents found safety in flight and concealment. Mal-
colm, when too late, led his forces into England by the
western borders, and wasted and pillaged the country.

Gospatrick, a Northumbrian chief, who had desert-
ed Atheling, retaliated upon Malcolm's subjects in
Cumberland; and the latter commanded his army to
seize all the young men and women in the counties
through which they passed, and carry them captive
into Scotland. To punish the late revolt, William the
Conqueror laid waste the country between the Hum-
ber and the Tees, and invaded Scotland.
The Scots advanced to meet him; but a convention

being agreed on, Malcolm gave hostages, and did ho-
mage for the lands which he held in England.
A lapse of seven years succeeded; and Malcolm

availed himself of William's absence on the Continent,
to invade Northumberland. An English army under
Robert advanced upon Scotland, but was compelled to

make a retreat. With a view of obstructing the in-

cursions of the Scots, William erected Newcastle.
William was succeeded by William Rufus, who re-

leased Duncan, and conferred the honour of knight-
hood upon him. To recover possession of his English
territories, Malcolm penetrated into England as far as

Newcastle. Having there received intelligence that an
army was forming to arrest his progress, he retired.

Rufus, in retaliation, prepared an army for the in-

vasion of Scotland; but a peace was concluded by the

mediation of Robert, Duke of Normandy, and Edgar
Atheling. Malcolm promised the same duty that he
had yielded to the Conqueror; and William in return

gave him a compensation for the lands he claimed in

England.
But the peace was not of long continuance; and a

disagreement having arisen about the late treaty, the

king of Scots assembled a tumultuary army, burst into

Northumberland, and renewed the miseries of that

province. In attempting to possess himself of the

castle of Alnwick, he and his eldest son were slain.

The army immediately retreated, and the remains of

Malcolm .were interred. His queen survived him only

a few days. He had nine children: Duncan the eld-

est was illegitimate; the remaining six sons and daugh-
ters were born to him by Margaret.

A great change was introduced into the manners of

that nation during this reign. Malcolm had passed
his youth at the English court. He married an Anglo-
Saxon princess; and appeared in public with a state

and retinue previously unknown in Scotland, while

the queen introduced a degree of politeness into her
court, remarkable for that age, and contributed to

soften the rude manners of the nobility.

Donald Bane and Duncan.—At the death of Mal-
colm, all his children were under age. His brother

Donald had taken refuge in the Hebrides, after Mac-
beth's usurpation, and having assembled a powerful

armament in the western isles, he invaded Scotland,

and ascended the throne. Dun.can, the illegitimate

son of Malcolm, was in the service of Rufus when
these events happened, obtained his permission to in-

vade Scotland, and expelled the usurper. No sooner

had Duncan assumed the sovereign authority, than a
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conspiracy was formed against him by his brother

Edmund and the fugitive Donald.

At their instigation, Malpedir. Earl of Mearns, as-

sassinated Duncan. Donald Bane rcasccnded the

throne, but Edmund was condemned to perpetual im-

prisonment. William Rufus gave the command of an

army to Edgar Atheling, who marched into Scotland,

and placed Edgar the son of Malcolm upon the throne

of his ancestors. Donald was imprisoned and de-

prived of his eyes.

Edsiar.—The- reign of this prince is not distin-

guished by any memorable event, and he maintained

peace with England during his administration of ten

years. The amicable relation between the king-

doms was strengthened by the marriage of Matilda,

Edgar's sister, with Henry, (Beauclerc) king of

England.
Alexander the First.—Alexander succeeded his bro-

ther Edgar, and married Sibilla, Henry's natural

daughter; David, the .youngest son of Malcolm Can-

more, was put in possession of Cumberland agreeably

to a testamentary deed of the late king.

Alexander was called into the northern provinces

to quell an insurrection excited by Angus, the grand-

son of Lulach, who claimed the crown. Angus made
submission, and tranquillity was restored. Alexander
died at Stirling and left no legitimate issue.

David.—David, the youngest son of Malcolm, suc-

ceeded his brother. His reign forms an epoch in the

history and jurisprudence of Scotland. By attending

the English court he acquired a knowledge of the

laws of that kingdom and experience in the art of go-

vernment. He married the widow of the Earl of

Northampton.
With the view of securing the crown to his daugh-

ter Matilda, in defect of his own issue male, the king
of England engaged the king of Scots, the English
clergy and nol)ility, with Stephen Earl of Montainge
and Bretagne, to guarantee this settlement. By this

engagement, David was involved in protracted nego-

tiations, which eventually entailed war upon both

kingdoms.
Angus, Earl of Moray attempted again to overturn

the government. In suppressing this insurrection,

David was assisted by Walter l/Espee. The insurg-

ents were defeated at Strickathro' in Forfarshire.

The death of Henry of England was the signal for a

civil war in that kingdom. Stephen seized the throne,

notwithstanding his solemn engagement to support
the claim of Matilda. The king of Scots invaded
England. The hostile monarclis entered into an in-

sincere treaty; but the war was rekindled with animo-
sity, and continued to rage for two years.

The battle of the standard was fought on Cutton
Moor near Northallerton. The English formed a

compact body, with the standard in the centre. The
Scots weie ranged in three divisions. The Scottish

infantry were badly armed; their swords were brittle,

and their only implement of defence was a target of

leather.

The Bishop of Orkney exhorted the English to bat-

tle; he promised them victory, and absolved all who
should fall in the cause of their country. The vene-

rable Walter L'Espec ascended the carriage to which
the standard was fixed, and harangued the multitude.
The shock was bloody, and continued two hours.

Symptom.s of general disorder began to appear; when
Vol. XVI. Part II.

the prince of Scotland attacked and dispersed the

troops that guarded the rear. The Gallowaymcn ral-

lied, and at that moment, an English soldier cutting

off the head of one of the slain, raised it, and cried,

" 'l"he head of the king of Scots."
Consternation spread through the Scottish army,

and the Scottish nobles compelled the king to retreat.

After their defeat, the Scots turned their weapons
against each other. The king interposed his authority,

and to give them employment, led them to the siege

of Werk, when a treaty of peace was negotiated be-

tween the hostile kings by the papal legate.

David ratified ihe peace concluded at Durham. The
Prince of Scotland was gratified with the earldom of

Northumberland, on condition that he should do ho-

mage as an English baron. The authority of Stephen
was at this time established; but he alienated the af-

fections of the clergy, and reinvolved the nation in

war. Matilda being sealed on the throne, invited her

uncle the king of Scots to her court; but the English
deposed her, and obliged her to fly, accompanied by
her royal kinsman.
From that time David relinquished all concern in

the affairs of England, and turned his attention to the

government of his own kingdom. An Englishman
named Wimund, of obscure birth, was promoted to the

see of Man. Pretending to be the son of Angus, earl

of Moray, he collected a number of associates, and
made piratical incursions in the Western Islands. He
obtained for his wife a daughter of Somerled, Thane
of Argyll, invaded Scotland, pillaged the country, and
slew the inhabitants. Buthis people conspired against

him, put out his eyes, and delivered him over to the

government, by which he was imprisoned for life in

Roxburgh castle.

During the course of his administration, David es-

tablished towns, promoted agriculture, manufactures,
and commerce, and instituted the municipal laws,

known by the name of Leges Burgorum. He ex-

pired in the seventy-third year of his age.

Malcolm the Fourth, styled the Maiden, succeeded
his grandfather. Upon the death of his father, Mal-
colm had been sent on a progress through Scotland,

and proclaimed heir to the crown. He was only twelve
years of age when he ascended the throne. His ac-

cession was no sooner announced, than Somerled
Thane of Argyll excited an insurrection. The events
of this war are unknown, but Somerled at length

agreed to terms of accommodation, and kept the

peace during seven years.

Upon the death of Stephen, Henry the Second suc-

ceeded to the throne of England, and demanded the
restitution of those territories which ihe king of Scots
held in England. The kings had an interview at

Chester. Prudence induced Malcolm to relinquish
what he could not defend. The king of Scots did
homage in the same form that his grandfather had
done to Henry the First, " reserving all his dignities,"

and Henry in return conferred on him the honour of
Huntingdon.
Ambitious of receiving the order of knighthood

from Henry, Malcolm repaired to the English court

at Carlisle. Henry refused the expected favour, and
the young prince passed over to France, where he
fought under the banners of Henry, who rewarded
him with the honour of which he was ambitious.
An insurrection in Galloway enabled Malcolm to

4N
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employ his factious nobles, and to conciliate the affec-

tions of his people by the display of his valour. He
invaded that province twice without success; but in a

third and more successful effort, he overcame his ene-

mies in battle, and constrained them to implore

peace.

The inhabitants of Moray had often rebelled, and,

in consequence, Malcolm dispossessed them, scattered

them over Scotland, and planted new colonies in their

room.
Somerled again invaded Scotland, and landed at

Renfrew. The inhabitants repulsed his army, and the

chief with his eldest son fell in battle. Malcolm died

at Jedburgh.
JFilliam, the Lion.—In order to obtain the county

of Northumberland, bequeathed to him by David,

William repaired to the court of Henry, hoping that

a personal interview would bring the negotiation to a

speedy termination, whence he passed over into France,

served under the English banners, and was amused
with promises.

Indignant at Henry's insincerity, he sent ambassa-

dors to France, and concluded a treaty with that king-

dom against England. This is the first authentic

evidence of the intercourse between France and Scot-

land.

William having failed in obtaining what he had no

!!;ood reason to expect, left England. The prince of

Wales persuaded William to join him in a confedera-

cy against his father, and promised him the earldom

of Northumberland; and to his brother David, the

earldom of Cambridge. William invaded England,

but failed in his attempts on Werk. and Carlisle. The
English crossed the Tweed, and wasted the southern

counties of Scotland.

The Scots were more unfortunate in a second inva-

sion. Having advanced as far as Alnwick, William
imprudently weakened his army; and the Yorkshire

barons hastened to the aid of their neighbours. Ralph

de Glanville, with a band of about four hundred horse-

men, approached the Scottish camp unobserved. Wil-

liam mistook them for a party of his own stragglers

returning loaded with spoil; but the display of the

English banners soon undeceived him. Perceiving

his error, he charged the enemy, but was dismounted

in the first shock, and was conducted to Newcastle;

being afterwards sent to Normandy to be exhibited as

a trophy of Henry's fortune. He continued in capti-

vity only a few months; but purchased his liberty with

the independence of his country, and became Henry's

liegeman for Scotland, and for all his other territo-

ries.

For the performance of this treaty, William con-

sented to deliver up the castles of Roxburgh, Berwick,

Jedburgh, Edinburgh and Stirling; and gave his

brother David, and many of his chief barons as hosta-

ges. He also, during the succeeding year, with the

clergy*and barons, did homage to Henry at York.

A dispute between the English and Scottish eccle-

siastics succeeded. William and the Pope became
parties in this quarrel; and though his holiness laid

the kingdom under an interdict, the Scottish king and

clergy remained inflexible. At this crisis, the Pope
died; and his successor, Lucius the Third, reversed

the sentence of excommunication. The captivity of

William, with his principal ministers, was the signal

for kindling a civil war in Galloway. Gilbert, one of

the chief, murdered his brother that he might rule
without a competitor; but entreated the protection of
Henry of England, offering to pay him a yearly
tribute.

The king led an army into Galloway; but instead of
executing justice, he contented himself with a pecu-
niary satisfaction. Gilbert renewed his depredations;
and William dreading his power, offered a treaty
which was refused. William married Irmangarder,
daughter of Richard, Viscount of Beaumont, and re-

ceived as her dower the castle of Edinburgh, the feudal
service of forty knights, and a yearly revenue of a hun-
dred pounds.

Donald Bane infested the north; and pretending a
title to the crown, seized Ross and Moray, but was
slain at Inverness. The bishop of Durham was depu-
ted by Henry to levy a contribution in Scotland for

the Holy War; and the restitution of the castles of
Roxburgh and Berwick was offered to William to in-

duce his compliance. The Scottish barons and clergy

assembled in Parliament, considering this demand as

an insult, refused their assents.

Henry the Second died, and was succeeded by his

son Richard, (Coeur de Lion) who restored Scotland to

its independence. For this, William agreed to pay
10,000 merks sterling. After this transaction there

was no national war between the kingdoms for more
than a century.

David, earl of Huntingdon, the king's brother, ac-

companied Richard to the Holy land. Upon liis re-

turn, he was nearly shipwrecked upon the east coast of

Scotland, and founded a monastery at Lindores in

Fife.

Harold, earl of Orkney and Caithness, having rebel-

led, William attacked his forces and defeated them.
Upon the departure of the royal army, the refractory

clans again rebelled under the sons of Harold. The
king seized Harold, and detained one of his sons as

hostage; who, in consequence of a third rebellion, had
his eyes put out, and perished in prison.

Perceiving his declining health, William assembled
the barons, and they swore fealty to his infant son Al-

exander. A dispute occurred between William, and

John, king of England, concerning a fortress on the

borders; but the barons of both kingdoms interfer-

ed, and terms of peace were adjusted. John promised
to demolish the castle of Tweedmouth. William
agreed to pay him fifteen thousand merks; and of this

sum, ten thousand were advanced by the barons, and

five thousand by the boroughs. William died at Stir-

ling, and was interred in the Abbey of Arbroath.

Alexander the Second.—Alexander succeeded his

father, and was crowned at Scone in the seventeenth

year of his age. An insurrection in Moray, headed
by Donald Macwilliam, was quickly suppressed. A
civil war between John and his barons distracted the

English nation. The malcontents solicited the assist-

ance of Alexander, and promised him the surrender of

Carlisle, and the investiture of Northumberland.
The Scots advanced to Norham castle, which they

besieged without success, but John desolated York-

shire and Northumberland. His soldiers penetrated

into Scotland; burned Dunbar, Haddington, tlie priory

of Coldingham and Wick. Alexander wasted the

western marches with fire and sword.
I-ewis, the son of the king of France, landed a body

of troops in England for the purpose of co-operating

i
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with the discontented English, and the Scots who had

engaged to support them. The confederates had

pledged themselves not to make a separate peace; but

the French having suffered a defeat at Lincoln, de-

serted tlieir allies. The Scots were consequently

compelled to retreat, and to seek reconciliation with

the see of Rome. The papal legate was appointed ar-

biter of the differences between the Scots and Eng-
lish; and the king of Scots married Joan, Henry's
sister.

An insurrection in Argyll led the king thither with

an army. The rebels purchased forgiveness, and gave
hostages. Several of their leaders, despairing of par-

don, fled from the king's resentment. About the same
time, the bishop of Caithness was murdered and burnt

by the men of his diocese, for exacting his tithes.

Moray also again became the scene of tumult. Gilles-

pie burned some castles, and fired lurerness. He at

first successfully resisted the king; but he was after-

wards defeated and slain by Buchan, the justiciary of

Scotland.

The Galloway men burst into Scotland, and in lead-

ing an army against them, the king had nearly perish-

ed in a morass. The insurgents were reduced, and
peace was restored. Alexander's queen having died,

he married Mary, the daughter of a baron of Picardy.
She bore him a son, who was named Alexander. A
war was nearly kindled between the Scots and English.
Alexander marched to the borders with an army of
100,000 men.
The king died in Kerrera, in the fifty-first year of his

age, and the thirty-fifth of his reign, while meditating
an expedition against the Norwegian power in the
Western isles; and he was interred in the abbey of
Melrose.

Alexander the Third was only eight years of age
when he succeeded his father. Some of the Scottish
counsellors objected against his coronation; but Wil-
liam Comyn, earl of Mcnteith, represented the danger
of a delay, as the king of England had solicited a man-
date from the Pope, declaring, that Alexander, being
his liegeman, ought not to be anointed or crowned
without his permission. On this occasion, a highland
bard, dressed in a scarlet robe, repeated on his knees,
in the Gaelic language, the genealogy of Alexander
from Fergus the first king of Scotland. The king had
been betrothed, when an infant, to the princess Mar-
garet of England. Their nuptials were now celebrat-

ed at York, and Alexander did homage to Henry for

liis English possessions. The latter insidiously demand-
ed homage for the kingdom of Scotland; but the king
replied, "that he had been invited to York to marry
the princess of England, not to treat of affairs of state,

and that he would not take so important a step with-
out the concurrence of the national council."

Alexander and his queen visited London, where
Henry renewed to his son-in-law the grant of the hon-
our of Huntingdon. Another change of the regency
took place. A new one, comprehending a mixture of
the contending factions, was formed, which restored
tranquillity. The king and queen of Scots again visit-

ed London. To calm the apprehensions of their sub-
jects, Henry made oath that he would not, contrary
to their inclination, detain either the king, the queen,
or their children, should they have issue during their
stay. The young queen soon after bore Alexander a

daughter, who was named Margaret.

llaco, king of Norway, threatened Scotland with an

invasion; to prevent which, the king of England inter-

posed his offices. In the succeeding year, the Nor-
wegians landed at Largo in Cunningham. The Scots

attacked them. Their fleet was dispersed and shatter-

ed by a storm, and Haco having returned to Orkney,
died. Magnus, the successor of Haco, consented to

relinquish the Western islands with all his rights and
claims, in consideration of four thousand merks, and a

yearly tribute of one hundred. The Scandinavian in-

habitants were allowed to leave the island, with their

effects. The Orkney and Shetland remained to Nor-
way. From this period, Alexander was employed for

several years in maintaining the independence of the

Scottish church against the pretensions of the Pope,

and in restraining the encroachments of the clergy.

Events followed in rapid succession, which ultimate-

ly involved the nation in a civil war. Within one year,

Alexander the prince of Scotland, and his sister Mar-
garet, who had been married to Eric, king of Norway,
died. The prince had no issue. Margaret left an only

daughter Margaret, commonly called the maiden of

Norway.
Alexander assembled a parliament, in order to settle

the succession to the crown. The nobles solemnly

bound themselves to acknowledge Margaret of Nor-
way as their sovereign, and Alexander married Joleta,

daughter of the Count de Dreux. Scarcely had the

nuptial festivities ceased, when the king was thrown
from his horse over a precipice, and instantly killed,

in the forty-fifth year of his age, and the thirty-seventh

of his reign.

Margaret.—In consequence of the absence and in-

fancy of the maiden of Norway, the parliament ap-

pointed a regency of six; the bishop of St. Andrews,
with the earls of Fife and Buchaii, were elected for the

administration of the counties north of the Forth;

while the bishop of Glasgow, John Comyn, lord of

Badenoch, and James the steward of Scotland, were
intrusted with the government of the districts south of

that boundary. The earl of Fife was murdered; his

colleague, the earl of Buchan, died; dissensions im-
mediately arose among the remaining four, but Eric,

king of Norway, interposed, and sent plenipotentiaries

to treat with Edward concerning the affairs of the in-

fant queen and her kingdom.
That monarch had already formed the project of

marrying his son to the young princess, but the king
of Norway hesitated to yield up his only child. Mean-
while Edward busied himself to obtain possession of

the Scottish fortresses, and while the guardians of the

kingdom were preparing to receive their sovereign,

the prospect of an alliance between the two nations

was overthrown. The young queen sailed from Nor-
way, landed in Orkney, and died.

The progeny of Alexander was now extinct; the re-

gency was superseded; and the tie that united England
and Scotland was broken. The nation had looked to

the descendants of Alexander. The families who were
connected with royalty, secretly prepared to assert

their several rights; the nobles formed into factions;

and the nation anticipated a civil war.
An Interregnum.—The posterity of William the Lion

having become extinct by the death of the princess
Margaret, the right of succession reverted to David,
earl of Huntingdon, and to the posterity of his daugh-
ters, Margaret, Isabella, and Adama. Margaret left

4N 2
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one daughter, married to John Baliol, by whom she

had a son of the same name; Isabella, the second sister,

had a son, Robert Bruce; Adama was the mother of

John Hastings.

There appeared no fewer than thirteen competitors

for the crown; but, of these, ten renounced their pre-

tensions. The competition was therefore limited to

Baliol, Bruce, and Hastings. Baliol was sprung from
the eldest branch; Bruce was one degree nearer the

common stock; Hastings alleged that the kingdom of

Scotland, like many other inheritances, was divisible,

and that he had a title to a third. Baliol and Bruce
united against Hastings in maintaining that the king-

dom was indivisible.

On the news of the queen's death, Bruce appeared at

Perth with a formidable retinue. Baliol resided in

England at this critical period, and Edward was cho-

sen umpire. One hundred and four commissioners
were named, whom he commanded to examine the

cause deliberately, and make their report; promising

that, by the ensuing spring, he would make known his

determination.

Edward's conduct, however, became suddenly very

suspicious. He required that all the fortresses in Scot-

land should be delivered into his hands; that he might
present the kingdom to the claimant whose right

should be recognised. This exorbitant demand was
granted. The earl of Angus alone refused to surren-

der the castles in his custody, without a formal and
particular acquittal from parliament, which he ob-

tained.

An universal homage was now required; and, resolv-

ed to regulate the succession to the crown of Scotland,

and ultimately to revive his own claim of feudal sove-

reignty, Edward desired the nobility and clergy of

Scotland to meet him at Norham. The justiciary of

England required their recognition of his title as lord

paramount. The assembly stood motionless and silent.

At length, some one had the courage to reply, "No
answer can be made while the throne is vacant." " By
holy Edward, whose crown it is that I wear," cried the

king, ''I will vindicate my just rights, or perish in

the attempt."
At the adjourned conference, Bruce and Baliol, with

the other expectants of royally, assented to the claim

of Edward as lord paramount of Scotland, and bound
themselves to submit to his award. The competition

was decided at Berwick, and Edward decreed that

Baliol should have seisin of the kingdom of Scotland.

Baliol swore fealty to Edward in November; in ten

days after, was crowned at Scone, and did homage for

the kingdom of Scotland at Newcastle. But the lord

paramount soon threw off" the mask, and commanded
that all appeals should be made to England. He even

required king John himself, by six different summonses
on trivial occasions to appear in London, but the Scot-

tish parliament advised him to dismiss his English at-

tendants, and with their approbation, he concluded a

treaty with Philip of Frances while, to strengthen the

alliance, Baliol's son married the daughter of the

Count of Anjou, and the niece of Philip.

In consequence of this treaty, the Scots invaded

Cumberland, and assaulted Carlisle, but were repulsed.

Meanwhile Edward hastened to chastise his rebellious

vassals. An army of 40,000 foot, and 500 horse,

marched to the borders to defend the provinces that

Edward was preparing to attack.

The Scots had the precaution to throw a strong gar-
rison into Berwick; Edward assaulted it by sea and
land. His fleet was burnt or disabled; but his army
took and sacked the town, and put the garrison to the
sword. Baliol had, by the advice of his parliament,
renounced the allegiance and fealty which he had
sworn to Edward. This renunciation was communi-
cated to Edward after the capture of Berwick. He
received the instrument with contempt rather than
with anger, and despatched Earl Wareime to recover
the castle of Dunbar, which had been betrayed to the
Scots. On the third day, the whole forces of Scotland
ajjpeared in order of battle, but they were broken and
dispersed, and 20,000 were slain or captured.
The castles of Roxburgh, Edinburgh, and Stirling,

were successively surrendered to the English. The
unfortunate Baliol implored mercy. Divested of his

royal ornaments, and bearing a white rod in his hand,
he performed a humiliating feudal penance, acknow-
ledged the justice of the English invasion and con-

quest, and resigned Scotland to his liege lord.

After the abdication of Baliol, Edward proceeded to

Elgin, and returned home, carrying with him the

"fatal stone" which was conveyed to Westminster.
The great seal of Baliol was broken, and he was com-
mitted to the Tower; but, in two years after, he was
restored to liberty and retired to France, where he

died.

The first acts of Edward's administration were mo-
derate and politic. He held a parliament at Berwick,
and received the formal submission of the clergy and
laity of Scotland. Few of those who had held offices

under Baliol were displaced; and he suffered the nume-
rous jurisdictions throughout Scotland to remain with
their ancient possessors. To conciliate the favour of

the Scottish bishops, he granted them for ever the

privilege of bequeathing their effects by will. The go-

vernment of the southern districts and castles was
committed to the fidelity and vigilance of Englishmen.
But the internal police of the country became disorga-

nized, contempt of government prevailed, while Ed-
ward, engrossed with other objects of ambition, ne-

glected that which the exigency of affairs required.

At this crisis arose Sir William Wallace. He had
been outlawed, and having fled, offered himself as a

leader to a few companions whose desperate fortune, or

hatred of the English government, had reduced them
to a similar necessity. . With a resolute band, he in-

fested the English, quarters. His success in these pre-

datory expeditions attracted multitudes to be his com-
panions in arms; of this number was Sir William
Douglas. With thiir united forces, they attempted to

surprise the English justiciary at Scone. The viceroy

fled to England, and was followed by all the officers of

state. Emboldened by their success, the Scots assailed

the castles, surprised and put to the sword the English
who came within their power. Many persons of rank
openly declared for their cause. Robert Bruce the

younger, after some hesitation, joined the Scottish

army.
Warenne despatched a chosen body of troopsagainst

the enemy, enfeebled I)y dissensions; the more prudent
saved themselves by humble submission to Edward.
Sir Andiew Moray of Bothwell was the only baron
who adhered to Wallace, and they retired towards the

north. The English meantime advanced towards Stir-

ling. Wallace hastened to guard the passage of the
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Forth, and encamped near Cambuskenneth. The
English general ordered his troops to cross the Forth

by a wooden bridge, but scarcely had a division passed

over, when Wallace attacked them, routed them, and

pushed them into the river. The English burned the

bridge, abandoned their baggage, and fled to Berwick.

Thus Scotland was once more free; and the castles

which the English had retained were immediately sur-

rendered. Wallace then marched his army into the

north of England, where the country from Carlisle to

Newcastle was wasted with all the fury of revenge and

rapacity.

Wallace was now invested with the title of governor

of Scotland, in name of king John; and from that

period the spirit of jealousy and distrust inflamed the

Scottish nobles.

Duringthese transactions, Edward was in Flanders,

but upon his return to England, he summoned the

Scottish barons to a parliament at York. The Scots

disobeyed, and the incensed monarch advanced to the

borders. A body of English, commanded by Aymer
de Valloins, earl of Pembroke, landed in the north of

Fife. Wallace attacked and routed them in the forest

of Black Ironside. Edward now encamped between
Edinburgh and Linlithgow, while the Scots assembled
all their strength in the interior part of the country.

Robert Bruce and John Comyn of Badenoch advanced
to Falkirk at the moment that Edward had given or-

ders to his army to make a retrograde niovement to-

wards the borders, in consequence of a mutiny among
the Welsh.
Edward prepared to attack them. Wallace ranged

his infantry at the side of a small eminence in the

neighbourhood of Falkirk. The English were divided

into three lines; Edward commanded the reserve; his

chief dependence was upon his cavalry, which attacked

the Scottish infantry on both flanks at once. The
shock was gallantly withstood, but a total rout ensued.

Wallace succeeded in securing his retreat with a faith-

ful band, and burnt the town and castle of Stirling.

Bruce, who had not been in the engagement, upon
hearing of the defeat of his countrymen, burned the

castle of Ayr, to prevent the pursuit of Edward, and
then retired. After reducing Bruce's castle of Loch-
maben in Annandale, the conqueror retired by the

western borders. Wallace was superseded as regent

by the bishop of St. Andrews, Robert Bruce, and John
Comyn, who were chosen regents in the name of

Baliol. They applied to the Pope and the king of

France for aid. The Pope wrote to Edward, command-
ing him to abstain from any further attempts upon
Scotland, and asserted his claim as liege lord.

Edward and his parliament were inflexible, and the

pontift' judged it prudent to abate his claims; but by
the mediation of France a short truce was concluded
Ijetween the English md the Scots; and a second
truce for one year was subsequently agreed upon.
.\fter the expiration of it, Edward sent an armv into

Scotland, but Comyn and Simon Eraser attacked and
defeated them successively. The Pope and the king
of France proved faithless allies to the Scots, and Ed-
ward, disengaged from foreign war, bent his whole
force to subdue Scotland. Unable to oppose the ene-

my, the Scots declined meeting them, and Edward
marched to the northern extremity of the kingdom,
ravaging the open country, reducing the castles, and
receiving the submission of the nobles.

Stirling castle was the only fortress that remained
in possession of the Scots. Comyn assembled an army,
and encamped on the south bank of the Forth, to make
a final stand for the national liberty. Edward, having
discovered a ford, crossed the river at the head of his

cavalry, and the Scots fled in every direction. Bruce
surrendered himself to the English warden. Comyn
and his followers submitted to the conqueror. Wallace
and Sir Simon Fraser were excluded from the capitu-
lation.

By the command of Edward, a parliament assem-
bled at St. Andrews, and sentence of outlawry was
pronounced against Wallace, Fraser, and the garrison
of Stirling castle. That fortress, after a defence of
three months, surrendered at discretion, and Wallace
was given up to the mercy of Edward. He was ar-

raigned at Westminster as a traitor, and executed.
Edward now proceeded to make a total settlement

of the government of Scotland, and for the administra-
tion of justice to the people. Sheriffs were appointed
in the different districts of the kingdom, and the an-

cient forms were preserved. An indemnity was
granted to the Scots under easy conditions, and fines

were imposed upon the delinquents.

Scotland was now apparently reduced as a conquer-
ed province under the dominion of Edward. Bruce,
the competitor of Baliol, had submitted to the decision
of Edward. His son had served under the English
banners, and in Comyn and the earl of Carrick, the

factions of Baliol and Bruce may be said to have re-

vived. Bruce had the address at first to soothe and
amuse the king; but, escaping from England, he inter-

cepted a messenger who was the bearer of letters from
Comyn to the English king, advising his own imme-
diate imprisonment or death. Bruce, therefore, re-

paired to Dumfries, and obtaining an interview with
Comyn before the great altar in the church of the Mi-
norities, stabbed him and fled.

The justiciaries were holding their court when this

event happened. They surrendered to Bruce; and
were permitted to retire out of Scotland unmolested.

Robert Bt-uce was crowned at .Scone in the thirty-

second year of his age; but he had many serious ob-
stacles to surmount in his progress to sovereign power;
yet no sooner was the royal standard displayed, than
multitudes hastened to fight for their country.

When Edward was informed of the revolution in

Scotland, he appointed the earl of Pembroke to be his

deputy in that kingdom; and vowed that he would
take vengeance on Robert Bruce. A messenger was
despatched to the Pope, complaining of the slaughter
of Comyn and the violation of the sanctuary, on which
he issued an order to excommunicate Bruce and his

adherents.

The first enterprise of the Scots against the English
was unsuccessful. Robert retired with the remains of
his party into Atholl; thence to Breadalbanc, where
he was attacked by the lord of Lorn, who had married
Comyn's aunt. The royalists were overpowered, but
effected their retreat. The king and Douglas passed
over Loch-Lomond, and the former, to elude the search
of his enemies, crossed over to the island of Rachlin
in Ireland.

The queen and daughter of Bruce were delivered to

their enemies; Nigil, his brother, was condemned and
executed; the earl of Athol and Sir Christopher Sea-
ton experienced a similar fate; Sir Simon Fraser was
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beheaded at London, and his head placed on the point

of a lance, near the head of Wallace. Many other

Scotchmen of inferior rank were punished capitally;

and the Cardinal Legate solemnly excommunicated
Bruce and his adherents at Carlisle.

At the approach of spring, Bruce secretly crossed

over into the Isle of Arran, while Douglas passed

into Douglasdale; and gaining possession of Douglas
castle, put the English garrison to the sword.

The earl of Pembroke advanced into the west of

Scotland to encounter Bruce, but the latter was victo-

rious. Meanwhile Edward, who had wintered at Car-

lisle, made preparations for quelling the insurrection

in Scotland; but he died as soon as he came in sight of

the country, ordering that his corpse should accom-

pany the army into Scotland, and remain unburied

until it should be subdued. Edward the Second, who
succeeded his father, marched into Scotland; and hav-

ing advanced as far as the frontiers of Ayrshire, re-

turned to England. Pembroke was superseded in his

command as guardian of Scotland, and the earl of

Richmond was appointed in his room. Bruce now
made an unsuccessful attempt upon Galloway. He
was more fortunate in the north of Scotland, which he

overran without opposition.

The ensuing year, he defeated another army com-
manded by Buchanan and Mowbray, near Inveruryin
Aberdeenshire. Though then labouring under a se-

vere disease, he led on his troops, and routed the

enemy. The castle of Aberdeen was stormed, the

garrison were put to the sword, and the fortifications

razed. His brother Edward invaded Galloway, and
subdued the country; and the Lord of Lorn was chas-

tised for his treatment of Robert after the battle of

Methven. In the mean time, by the mediation of

Philip, king of France, a truce was concluded, in

which neither party was very sincere. An ill-con-

certed expedition was made by the English monarch.
He penetrated to Renfrew, but the Scots avoided the

encounter, and he retired to Berwick.
Robert now resolved to transfer the war to England,

and ravaged the county of Durham. After his return,

he besieged and took the town of Perth, which was
plundered and burnt. The Scots again invaded Eng-
land, and desolated the county of Durham. The cas-

tles of Roxburgh and Edinburgh were taken by sur-

prise. Many other fortresses in the southern counties

were won by the Scots. With his success the num-
ber of Brace's partisans increased, and he invaded

Cumberland, and plundered the Isle of Man.
Stirling castle was besieged by Edward Bruce, the

king's brother. Edward made vigorous preparations

for relieving it, he ordered a fleet to be assembled for

invading Scotland, and the whole force of England
was ordered to meet the king at Berwick. Bruce ap-

pointed a general rendezvous of his forces at the Tor-
wood, between Falkirk and Stirling. Their number
was about 30,000, besides an undisciplined multitude

of about 15,000. The Scots posted themselves at

Bannockburn, about two miles from Stirling; and after

a warm action, the English fled with precipitation;

and Edward, pursued by Douglas with sixty horse-

men, rode to Linlithgow, nor was he allowed a mo-
ment's respite until he reached Dunbar, sixty miles

from the field of battle. He was there received by the

earl of March, who conveyed him by sea into England.
Stirling castle immediately surrendered; and Mow-

bray, the governor, entered into the service of Robert,
Robert now conceived the opportunity favourable for

settling the succession to the crown.
For this purpose, a parliament assembled at Ayr,

and unanimously resolved that the king's legitimate

male issue should succeed to the crown agreeably to

the laws of succession; that, in the event of that issue

becoming extinct, the succession should devolve on
his brother Edward, and descend to his legitimate

male issue; and failing these, to the king's daughter
Marjory.
The Irish of Ulster, dissatisfied with the English go-

vernment, implored the aid of the king of the Scots,

and offered to acknowledge his brother as their sove-

reign. But the arms of Edward Bruce were attended

with little success in Ireland, and the king of Scots
resolved to conduct in person a reinforcement to his

aid; but their expedition was fruitless, and Robert
returned home at the expense of the lives of many of

his subjects. The earl of Arundel invaded the forest

of Jedburgh, but was defeated by Douglas. An En-
glish fleet in the Frith of Forth, disembarked a body
of troops. The earl of Fife, with five hundred men,
aided by Sinclair, Bishop of Dunkeld, charged the

enemy, and pursued them to their ships.

Berwick was soon after taken after a short siege,

and the Scots made successive incursions into Eng-
land. With the view of intimidating them, the Pope
ordered his legates in England to excommunicate
Bruce and his adherents, but the latter treated the

pontiff's mandate with contumacy.

Edward Bruce was slain near Dundalk, and it be-

came necessary to make new regulations with respect

to the royal succession. For this purpose, a parlia-

ment assembled at Scone, and promised to assist the

king in the defence of the rights and liberties of Scot-

land, against all persons, however eminent in power,

authority, and dignity. In the event of Bruce's death

without male issue, they enacted, that the right of

succession should descend to Robert Stewart, the

king's grandson, by his daughter Marjory.

Edward of England, having secured domestic peace,

determined to regain Berwick. As the Scots could

not with any probability of success attack the English

camp, they determined to make a diversion in Eng-
land. Randolph and Douglas entered it by the west

marches, wasted Yorkshire, and defeated the arch-

bishop of York. The news of this defeat induced the

English to discontinue the siege of Berwick. Ran-

dolph and Douglas returned home, and commissioners

were appointed by both nations, who concluded a

ireaty for two years.

A conspiracy, of which little is known, was disco-

vered about this time, and the English monarch, hav-

ing crushed his rebellious subjects, prepared to in-

vade Scotland. The Scots meanwhile penetrated into

Lancashire, and returned home loaded with booty.

Upon the approach of the English, Robert ordered

all effects of value to be removed from Merse and Lo-

thian, and retired with his army to Culross. The
English advanced as far as Edinburgh without seeing

an enemy; and, in their retreat, they plundered the

abbeys of Holyrood and Melrose, burnt the abbey of

Dryburgh, and slew many monks. The Scots in their

turn invaded the enemy's country, and nearly surpris-

ed Edward at the abbey of Bil'and; but a treaty of

I



SCOTLAND. 655

peace for thirteen years suspended the calamities of

war.
EdwiU'd the Second was deposed by the English

parliament. His son, Edward the Third, succeeded

him, and ratified the truce which his father had made.
Hostilities recommenced before the expiration of the

treaty, and Randolph and Douglas invaded England
with an army of 20,000 cavalry. Edward, at the head

of 50,000 men, advanced to meet the enemy. After

harassing his army for some lime in a fruitless chase,

he crossed the Tyne, but was compelled to return

southwards, as the country could yield no subsistence

to his troops. After being nearly surprised in his

camp by the Scots, the English government was in-

duced to think seriously of peace. As the basis of a

treaty, it was proposed that the Princess Joan of Eng-
land should marry David, the young prince of Scot-

land. The plenipotentiaries met at Newcastle, and
drew up articles, which were ratified by a parliament
at Northampton. In this treaty, Edward renounced all

claims of superiority over Scotland, acknowledged
Bruce as the king of Scots, and promised to employ
his good offices at the papal court for obtaining a re-

Tocation of the spiritual censures, and Robert agreed
to pay 30,000 merks to the king of England. He had
at length emancipated his country, and secured its in-

dependence, when he died in the fifty-fifth year of his

age, and was buried at Dunfermline. He left one son,

David the Second, and two daughters.

David the Second was five years old when he suc-

ceeded to the throne; and Randolph assumed the au-
thority of regent.

Edward of England had taken Edward Baliol, the

son of the exiled king, under his protection; and,

supported by the Lords Wake and Beaumont, with
others who had been disinherited by Robert Bruce,
he resolved to invade Scotland and vindicate their

rights. In consequence of these preparations, Ran-
dolph assembled an army, and advanced to the fron-

tier of East Lothian; but learning that the enemy had
prepared to invade Scotland by sea, he returned north-

wards to provide for the defence of the interior of the

kingdom, where he died. Donald, earl of Mar, was
elected his successor, destitute of political abilities,

and inexperienced in war. A naval armament under

Baliol appeared in the Frith of Forth, and disembark-

ed in the neighbourhood of Kinghorn. They routed

the earl of Fife, and advanced to Dunfermline, whence
they proceeded to Forteviot, on the south banks of the

Erne.

The regent Mar encamped on the opposite bank,

while another army, commanded by the earl of March,
had advanced through the districts of Lothian and

Stirling to Auchterarder. Baliol took the resolution

of crossing the river in the night, and attacking them
by surprise, the Scots were routed and slaughtered,

and the next day Perth was delivered up to Baliol.

He was afterwards crowned at Scone, met Edward at

Roxl)urgh, and acknowledged himself his liegeman,
as his father had done. Edward, in return, engaged
to support the rights and titles of Baliol to the Scot-

tish crown. Many of the nobles submitted to the con-
queror.

The Earl of March, and Archibald Douglas, with
Simon Eraser, assembled a bodv of horse, and sur-

prised him at Annan. His followers were overpow-

ered, and he himself escaped, and took refuge in

England.
As he had ceded Berwick to the English, Edward

resolved to besiege it without delay. He was assisted

by Baliol, who vigorously prosecuted the siege. The
Scots made an obstinate defence, and burned a great

part of the English fleet. The regent immediately
proposed to give battle to the enemy. Edward oppos-
ed them in person, and repulsed them with great

slaughter, and so complete was the discomfiture, that

few of the Scots escaped. On the side of the English
scarcely twenty were killed; and the town and castle

of Berwick immediately surrendered. It was now be-

lieved that the Scottish war was ended. The castles

of Dumbarton, Lochleven, Urquhart, and Kildrummy,
were commanded by the faithful friends of David.

That prince and his consort were conveyed to France,

until a more favourable season should arrive to assert

his claims. Baliol, with the concurrence of the Scot-

tish parliament, surrendered, by a solemn instrument,

a great part of the Scottish dominions, to be annexed
for ever to the crown of England, did homage, and
swore fealty for the kingdom of Scotland and the isles

adjacent.

Many of the nobles, disgusted by Baliol's submis-
sions, retired to their castles, or abjured their alle-

giance. Baliol concluded a treaty with the Lord of

the Isles, who consented to be his liegeman, and who
received in return the islands of Mull, Sky, and Isla,

with the lands of Kintyre and Knapdale.
Sir Andrew Moray, having been liberated from

England, was acknowledged as regent, and was inde-

fatigable in harassing the partisans of Baliol. Ed-
ward, resolved to overrun the country, led an army
into the north, wasted Moray, and penetrated to Inver-

ness; but he had scarcely departed, when the regent
traversed the kingdom, surprising and discomfiting

his enemies. Edward, busied in preparing for war
with France, relaxed his military operations against

the Scots; and Sir Andrew Moray having died, was
succeeded in that office by Robert, the Steward of

Scotland. The new regent despatched the knight of

Liddesdale into France, to implore the aid of the

French king, and to acquaint king David with the

state of affairs. Meantime the regent prepared to be-

siege Perth, which had been the head quarters of the

English for many years. Liddesdale, who had re-

turned from France with some ships, contributed to

the reduction of the town, which was surrendered by
capitulation. Stirling castle, after a feeble resistance,

was likewise surrendered to the regent. Having thus

expelled the enemy from every post to the north of

the Frith of Forth, he made a progress through Scot-

land, to administer justice, redress grievances, and
establish good order.

Edinburgh castle was taken by surprise, as was
Roxburgh castle. King David returned to Scotland,

and during these transactions the English monarch
was prosecuting an unsuccessful war in France. A
treaty of peace was coTicluded between England and
France, in which the Scots were included by their

French ally. But .the Scots renewed their incursions

into England. Edward complained that the French
monarch had secretly encouraged the faithless Scots,

and ordered hostilities to be recommenced.
To embarrass the operations of Edward, David re-

solved to invade England at the solicitation of the
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French monarch. He entered England with a body of

two thousand men, and a multitude of light armed
infantry, and penetrated into Durham, wasting the

country, and plundering the ecclesiastics. The En-
glish issued a proclamalioii of array to the northern

parts of England.

Nevils' Cross, near Durham, M'as the scene of con-

flict. Having routed the right wing of the Scots, the

English attacked tlie centre, commanded by the king

in person, and he was made prisoner with upwards of

fifty barons. The left wing, commanded by the Stew-

ard and the Earl of March, retired, though not with-

out loss. The captive monarch was conducted to Lon-

don, and confined in the Tower; and the English en-

tered Scotland, took Roxburgh castle, and being join-

ed by Baliol with a body of Gallowaymen, wasted the

southern counties.

A truce was concluded between England and France,

in which the Scots were included; and, in the ensuing

year, negotiations were opened for the release of the

captive monarch.
This treaty was at last concluded at Newcastle.

His ransom was fixed at ninety thousand merks ster-

ling, to be paid at the rate of ten thousand annually.

The king, the clergy, the nobles, the merchants, and

burgesses, became bound for payment of the ransom,

and observance of the truce. But various causes

concurred to frustrate the execution of the treaty for

David's release. The French monarch, dreading a

new invasion by the English, despatched an emissary

to Scotland with a chosen body of troops, and a consi-

derable sum of money, to be distributed among the

Scottish nobility, on condition of their renewing the

war. The nobles accepted the French otters, and re-

solved to invade England.

The Scottish borderers took the field, entered Eng-

land, and pillaged Norham. Stewart, Earl of Angus,

having collected a small fleet, approached Berwick in

the night, and scaled the walls; while the Earl of

March, with the French troops, seconded the attack.

The town surrendered, the inhabitants retiring to the

castle, which the Scots were unable to reduce till the

town was invested by an army under Edward, when

they capitulated and retired.

Despairing of regaining his authority in Scotland,

Baliol made an absolute surrender of his kingdom

and crown to Edward of England. But this did not

increase the authority of Edward in Scotland, and,

resolving to extort the reluctant obedience of the ba-

rons, he led his forces into Lothian. But the army

was involved in difficulties, and had no alternative

but to retreat, or to be wasted by famine and the

sword. Edward desolated the country, and laid in

ashes every town, viUage, and hamlet that he passed

in his retreat.

After this retreat, the Scots expelled his partisans

from the west marches. Nithsdale, Annandale, and

Galloway, successively surrendered their fortresses,

and yielded obedience to the regent; while the Eng-

lish, intent upon the subjugation of France,,re-opened

a negotiation for the release of the king of Scots. A
treaty was concluded at Berwick, in consequence of

which David was released after a captivity of eleven

years. The ransom agreed upon was one hundred

thousand merks sterling, to be paid by yearly instal-

ments of ten thousand. But he visited England a few

months after his release; and during the remainder
of his reign made many visits to London.
The Scots negotiated alternately with the French

and the English; with the former, to obtain a subsidy
to enable them the more easily to discharge the king's
ransom, though at the expense of a war with Eng-
land; with the latter, to procure if possible an abate-
ment of the ransom, or to procrastinate the payment.
The king, in a parliament held at Scone, proposed

that, in the event of his dying without issue, one of
the sons of the king of England should be chosen to

succeed him. They unanimously rejected the propo-
sal. The nobles enleied into associations for main-
taining the legal succession; and took tip arms against

the person suspected of favouring the king's political

views. David had recourse to arms; but a general
amnesty was granted.

David the Second died in the castle of Edinburgh, in

the 42d year of his reign, aiul the 47th of his age.

The crown now passed to Robert, the High Stew-
ard of Scotland. He was expei'ienced in the art of
government, as well as in tlie duties' of a subject.

William, earl of Douglas, at first opposed the ac-

cession of the steward, and claimed the crown for

himself, as uniting in his own jjerson the pretensions

of Comyn and the title of Jaliol; but this claim he
was compelled to withdraw bv the unanimous oppo-
sition of the barons. Robert tin: Second was crowned
at Scone, and an act was ]jassed, declaring John, ear)

of Carrick, the king's eldest son, the heir-apparent
to the throne; while, in order to secure the IViendship

of France, the treaty willi that country was renewed,
the French monarch engaging to sujjport the Scots
against the influence and arms of E;igland. It was
also enacted, that, failing tiie heir-apparent and his

issue, the following noblemen atld their heirs should
succeed to the throne: fiist, The earl of Fife and Mon-
teith; second, Alexander, lord of Uadenoch; third,

The Earl of Stratherne: ;aul T. :: -ta, Walter, earl of

Atholl.

The national tranquillity ..... interrupted by the

accession of Richard the Second to the English
throne. An affray at Roxbur.T;h was the ostensible

cause for commencing hostilities, followed by a naval

engagement between a small fleet of Scottish, French,

and Spanish vessels, and some English merchantmen,
which were captured oft' Scarborengh.
While the English and Scoiti-iu governments were

prosecuting measures for pacification, Alexander Ram-
say assaulted and took the castle of Berwick by sur-

prise. The earl of Northumberland soon invested the

town ; and, except Ramsay, none of the garrison

escaped from slaughter. The English army marched
into the south of Scotland and ravaged the country.

A detachment of six hundred lancemen and archers

fell into an ambuscade of the Scots commanded by

Archibald Douglas.
In two years after, another inroad into England

was made by the Scots under Douglas, who surround-

ed the town of Penrith by night, and burned it; but

they carried home with them the plague, which then

desolated England, and expiated the miseries they

had inflicted. The duke of Lancaster advanced

to the frontiers of Scotland with a numerous army,

with secret instructions to conclude a peace on the

best terms he could obtain. A truce was concluded

for two years. Notwithstanding that tranquillity was
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thus apparently established, the Scots sent an embas-

sy to France, and obtained promises of support and

subsidy, as a compensation for being ready to make
war upon England when the affairs of their allies ren-

dered it necessary.

The truce with England was permitted to expire,

and a short truce was entered into between the Eng-
lish and the French, in which the Scots were not in-

cluded. The duke of Lancaster, conceiving this a

sufficient reason for commencing hostilities, entered

Scotland and advanced to FLdinburgli; which he spar-

ed, in gratitude for the hospitality he had there expe-

rienced.

The Scottish nobles now took up arms, and plun-

dered the northern counties of England with impunity.
Conformably to the late treaty, the French monarch
despatched de Vienne, admiral of France, with the

stipulated supply into Scotland, with the view of car-

rying the war into England, and delivering France
from invasion. He arrived at Leith, but was greatly

shocked at the poverty of the Scots. The equipments
for war were scantily supplied; even the necessaries

of life could hardly be procured. The French wished
to return home; and, in order to afford them employ-
ment, a numerous force was prepared to invade Eng-
land. Thirty thousand men took the field under the

command of the earls of Fife and Douglas; and their

French allies entered the English territories, and ra-

vaged the country as far as Newcastle ; but learning

that Lancaster was approaching, retired with their

prey into Scotland. Richard the Second advanced
with a large army against the Scots. Dryburgh,
Newbottle, and Edinburgh, were successively given
to the flames. Stirling, Perth, and Dundee, were de-

stroyed: and the English vanguard advanced to Aber-
deen. In return, the Scots entered England by the

Western Marches, ravaged Cumberland, and besieged
Carlisle; and the English, beginning to feel the pres-

sure of scarcity, were reduced to retrace iheir steps,

and were allowed to retire unmolested.

An assembly of the Scottish nobles met at Aber-
deen, and agreed on an expedition into England, un-

der the command of the king's second son Robert,

earl of Fife, and the carl of Douglas. The Northum-
brian chiefs prepared to make reprisals, and a spy
succeeded in gaining admission into the chapel where
the Scottish nobles were deliberating upon their in-

tended operations; but in retiring, was suspected and
apprehended. Douglas on this penetrated into Dur-
ham, and jjillagcd the country to the gates of York.
The earl of Northumberland despatched his two sons,

Henry, sii named Hotspur, and Ralph, in quest of the

Scots. Tbey had retreated northward as far as Ot-
terburn, when they were overtaken by Percy, attended
by six hundred lancers and eight thousand infantry,

armed with long-bows; and after an obstinate contest,

the English were routed. The defeat was complete:
the elder Percy was taken (irisoner, and the English
were almost all slain or taken. Douglas lived but to

hear of his countrymen's success.

The convention of estates appointed the earl of
Fife, the king's second son, to the office of Regent.
By consenting to this act, Robert virtually abdicated
hjs throne. A truce for a short time was negotiated
between England and France, in which Scotland was
included.

Robert died at his castle of Dundonald, in the se-
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venty-fifth year of his age, and the nineteenth of his
reign.

Jiobrrt Ike Third.—John, the eldest son of the late

monarch, assumed the government, but his name be-
ing deemed inauspicious, it was changed to Robert.
After his coronation at Scone, he intrusted the go-
vernment to his brother, the earl of Fife; who, for the
first eight years of his reign, succeeded in maintain-
ing peace with England and France. But to main-
tain domestic tranquillity was a more arduous task.
Duncan Stewart, the king's nephew, made a descent
upon Strathmore, and plundered the country. They
were attacked by the sheriff of Angus, assisted by Sir
David Lindsay, who were defeated, with the loss of
sixty men.

Richard of England was dethroned by the earl of
Lancaster, who successfully usurped the English
throne. The Scottish borderers availed themselves
of the opportunity offered by these domestic troubles,
to make an inroad into England; set fire to the castle
of Wark, and wasted the adjacent country. A repe-
tition of similar insults compelled the English mon-
arch to deliberate on retaliation; and Henry the Fourth
resolved to send an army into Scotland, being the last

invasion conducted by an I'lnglish monarch in person.
The earl of March, enraged by an insult received from
the Scottish government, swore fealty to Henry; and
upon his arriving at the borders, Henry despatched
an order to the Scottish king, the prelates, and the
nobles, to meet him at Edinburgh, and pay him ho-
mage as lord paramount. In answer to this mandate,
the Scots composed a ballad; and the invaders ad-

vanced to Edinburgh, and assailed the castle without
success. Albany collected a numerous force, with
which he boasted he should drive the invader from
the kingdom; but this was followed by no active
operations.

The moderation and clemency of Henry during this

invasion, merit eulogium. The towns that submitted
were saved from plunder; and no instance of wanton
cruelty was committed. A threatened insurrection
in England induced the invaders to retire.

An unhappy difference occurred between the dukes
of All)any and Rothsay. Albany, by his intrigues,

had alienated the affections of the king from his son;

the cjueen, however, had the prudence to interpose;

and, to counteract the ambition of Albany, she pro-
posed that the prince should marry. Alarmed at this

measure, the regent involved the king and the prince

in a quarrel with the earl of March. His castle at

Dunbar was reduced by Douglas. Being joined by
Percy, he made an irruption into Scotland, but was
chased by Douglas into England.

A variety of petty incursions were made into Eng-
land with various success. Engaged in crushing a

rebellion in Wales, Henry left the protection of the

northern counties to the wardens. Of these irrup-

tions, that which led to the battle of Homeldon was
the most remarkable. The earl of Douglas, assisted

by Murdoc, Albany's son, entered England with an

army of ten thousand men, and carried devastation to

the walls of Newcastle. The earl' of Northumber-
land, his son Hotspur, and the earl of March, collected

their vassals, and overtook the Scots at Homeldon
hill. The English bow decided the fate of the day.

Douglas was taken prisoner, after being severely

40
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wounded. Murdoc was also made prisoner, but li-

berated soon after.

The remainder of this reign is marked by few im-

portant events. During the rebellion in England,

raised by Hotspur, the regent Albany collected a nu-

merous army, with the intention of making an irrup-

tion into Northumberland. Upon the news of Hot-

spur's defeat and death, he abandoned the design and

dismissed his troops.

It is probable that a disclosure of Albany's conduct
induced the secluded monarch to provide for the safety

of his only son, James earl of Carrick. By the ad-

vice of Wardlaw, bishop of St. Andrews, the prince

was put on board a vessel to be conveyed to France.

He had proceeded on his voyage as far as Flambo-
rough Head, when he was captured by an English

ship, and conveyed to London. He was then only

eleven years of age. His father sunk under his mis-

fortunes in the seventeenth year of his reign.

After the king's death, a parliament assembled at

Perth; the title of the captive prince to the sove-

reignty was recognised, and Albany's authority as

regent was confirmed. The first acts of his govern-

ment were a renewal of the treaty with France, and

an insincere negotiation for the release of the prince.

About this time the flames were first kindled in

Scotland for burning heretics. James Resby, an Eng-

lish priest of the school of Wickliffe, was condemned
at Perth by a clerical council, who delivered him over

to the secular power. Edward was now more intent

upon extending his influence on the continent, than

subjugating the Scots. Donald, lord of the Isles,

received a signal defeat at Harlaw; being compelled

to make submissions and deliver hostages for his f'l-

ture observance of peace.

A papal bull which had been drawn up against Eng-

land by Urban the Fifth, was now promulgated; threat-

ening with infamy and spiritual punishment, all per-

sons who durst invade Scotland.

A series of border hostilities marked the weakness

of the government, and the turbulent character of the

people. Negotiations were again opened for the re-

lease of prince James, without effect; and Albany,

having governed the kingdom for thirteen years, or,

including his direction in the councils of his father

and brother, thirty-four years, died at the age of eighty.

He was succeeded in the regency by his son Murdoc;

and during his government of four years, Scotland

was nearly in a state of pure anarchy.

The death of Henry in France, and the appointment

of the duke of Bedford as protector of England, pre-

sented at length an expectation to the Scots that their

captive prince would be set at liberty. With the con-

currence of the councils of both kingdoms, a treaty

was agreed upon. Forty thousand pounds in lieu of

maintenance and education, were promised by the

Scots in annual instalments of two thousand; and the

boroughs of Edinburgh, Perth, Dundee, and Aber-

deen, granted a security for the payment of the prince's

ransom.
James espoused the duke of Somerset's 'daughter,

and received as her portion a remission often thousand

pounds of his ransom. After a captivity of nineteen

years, he arrived in Scotland, and was received with

universal acclamations.

James the First.—James had attained his thirtieth

year when he returned to govern his native kingdom.

In order to reform the police of his kingdom, it was
necessary to maintain peace with England. A truce
for seven years was concluded, which afforded leisure

and opportunity for promoting that object. Murdoc
and two of his sons were apprehended, condemned,
and executed. James, the regent's youngest son, es-

caped to Argyllshire, was pronounced an outlaw, and
fled to Ireland; whence he never returned.

The frequent assembling of parliaments during this

reign, evinces the king's confidence in his people, and
their reverence for his authority. Many salutary laws
were enacted, which he enforced with a resolute au-
thority. The acts of this parliament form the first of
a regular series of Scottish laws, and display a consid-

erable degree of political prudence. The Highland
chiefs had rendered themselves obnoxious to the go-
vernment, and an example of severity was necessary.
For this purpose a parliament assembled at Inverness,
which the Highland chiefs were summoned to attend.

Many of them were instantly seized and cast into

prison; and a few of them were executed. The lord of
the Isles and his brother suffered a temporary confine-

ment.
Notwithstanding the amicable relation maintained

with England, it was deemed expedient to renew the

ancient league with France. The depressed condition
of the latter kingdom, suggested the propriety of a
marriage alliance between the dauphin and the prin-

cess royal of Scotland. In lieu of dowry, six thousand
men were required and promised, to aid the French
against the English. A scene of rebellion was again
exhibited in the Highlands. The lord of the Isles,

who had regained his liberty, raised the standard of
rebellion, and burned Inverness; but was subdued, and
confined in Tantallon castle. Donald Balloch, a rela-

tion of the chief, ravaged Lochaber, and defeated the

Earls of Mar and Caithness; but fled to Ireland.

The marriage of the dauphin to the princess of
Scotland was an unhappy connexion for the bride.

She was conducted to her betrothed husband at the

age of twelve, lived nine years in splendid misery, and
fell a sacrifice to unfounded jealousy.

An infraction of the truce with Scotland by some of

the English borderers provoked James to retaliate.

Having summoned the whole force of his kingdom to

meet him in arms, he invested Roxburgh castle, which
he failed to reduce. It was impossible to procure pro-

visions, and a retreat was therefore the only alterna-

tive. James had incensed the nobles by his vigorous

administration. The commonalty were also displeased,

because of the taxes imposed, which they were dispos-

ed to view in the light of extortion.

Sir Robert Graham, uncle of the Earl of Stratherne,

had suffered imprisonment from some unknown cause.

Being of a resentful disposition, he persuaded a num-
ber of the nobles and gentry to support him in repre-

senting their grievances to the king. But his violence

led him to excess. He rose from his seat in parlia-

ment, advanced to the throne, and laid his hand upon
the king. He was immediately ordered into confine-

ment; and was sentenced to suffer banishment, and
confiscation of his property. He then sent a defiance

in writing to the king, renouncing his allegiance, and

denouncing vengeance. A royal proclamation was
issued, offering a large reward for his apprehension,

while he was organizing a conspiracy against the king's

life. Walter, Earl of Atholl, the king's uncle, and Sir
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Robert Stewart his nephew, were the principal ac-

complices. Graham offered to support Sir Robert's

pretensions to the crown, in the event of the king's as-

sassination.

The murder was committed at Perth, where the

court hud been celebrating the festival of Christmas.

James died in the 44th year of his age, and the 13th

of his reign. But in a few weeks the leaders of the

conspiracy were seized, tried, and executed. James

left one sou and five daughters.

James the Second, a child of six years of age, suc-

ceeded his father, and was crowned at Scone. A very

judicious parliamentary enactment was promulgated,

revoking all alienations of lands or other property be-

longing to the crown since the death of the late king,

except what had been sanctioned by the estates; and

interdicting all future alienations, unless sanctioned

by the parliament.

The state of the kingdom required that the hostili-

ties commenced before the late king's death should be

discontinued. A truce for nine years was concluded

with liugland. An unhappy rivalship between Crich-

ton and Livingstone weakened the authority of the go-

vernment. The nobles relapsed into their former

feuds.

The house of Douglas had been aggrandised by an

accession of possessions and titles of honour. The
chancellor, apprehensive of danger from Douglas's ex-

orbitant power, adopted an impolitic expedient to de-

stroy him. He invited the earl and his brother into

the castle of Edinburgh, where, after the semblance of

a trial, they were beheaded. James, lord of Abercorn,

succeeded to the estates and titles of Douglas, and
transmitted them' to his son, who married Margaret,

the Fair Maid of Galloway, and the sister of the late

murdered Earl of Douglas. Thus the house of Dou-
glas was raised to its former influence and splendour.

The king's ministers were the first to feel the resent-

ment of a nobleman, whose power became formidable

even to the throne.

Having attained his fourteenth year, James was per-

suaded to assume the government in person. Douglas
insinuated himself into his favour and confidence, and
procured the dismissal of the late administration.

Crichton and Livingstone were soon after denounced
as rebels, and their estates confiscated. In revenge,

the chancellor, who had shut himself up in the castle

of Edinburgh, wasted the estates of Douglas. A royal

army, under the king, invested Edinburgh castle, and
Douglas was created lieutenant-general of the king-

dom.
The earl of Huntingdon and Lord Percy entered

Scotland with 15,000 men. They were met and de-

feated by a force under Douglas. The earl of Salis-

bury, lord-lieutenant of the north of England, raised

an army to revenge his countrymen; but the Scots at-

tacked him, routed his army, and ravaged the north of

England.
An embassy under Crichton proceeded to France,

to renew the ancient league, and to select a bride for

James, now in his sixteenth year. They accordingly
entered upon a matrimonial engagement with Mary,
daughter of the duke of Guelderland. The bride land-

ed at Leith,and the nuptials were celebrated with much
pomp.
A truce was concluded with England, which might

be violated by either party, upon giving a notice of

IKO days. James assembled a parliament at Edin-

burgh, and enacted a variety of statutes which evince

his wisdom and beneficence. Douglas withdrew from
court, and passed to Rome to witness the celebration

of the jubilee. Upon his return home, he persevered

in his treasonable conduct, attempted to assassinate

the Chancellor, and formed a league with the Lord of

the Isles.

Several incidents of a less important character served
to exhibit the cruelty of Douglas, and exasperate the

king, who, with the advice of his council, determined
upon private revenge. The earl was invited to visit

the court of Stirling. After supper, the king, taking
him into a private chamber, mildly desired him to

dissolve his illegal combinations. But the earl proud-
ly refused, and upbraided the king as the cause of the

confederacy. James, with fury, exclaimed, "If you
will not break this league, I shall!" and instantly

stabbed him with his dagger. An attendant struck
the earl with a battle axe, and he fell mortally wound-
ed. Crawford, one of Douglas's confederates, on hear-

ing of his fate, rose in arms. He was met near Brechin
by Huntly, and defeated with great slaughter. The
four brothers of Douglas threatened the king with
vengeance, but Jarnes's forbearance and authority in-

duced them to return to their duty.

In the subsequent part of this reign, the most pro-
minent transaction is the final ruin of the house of
Douglas. Earl James had entered into a treasonable
engagement with Richard duke of York, who directed

the councils of England. The king of Scots was the

friend of Henry, and therefore displeased with the

usurpation of York, who necessarily availed himself
of the alliance with Douglas to retaliate upon James
and prevent his interference in the affairs of England.
Upon discovering the designs of Douglas, James

summoned him to appear at court. The earl not only
disobeyed, but caused placards to be stuck charging
the king with the murder of the two late chiefs of the
house of Douglas. An army was immediately sent to

ravage the lands of the contumacious earl, and to be-

siege his castle of Abercorn. Douglas retired to the
border, and applied for aid to the English ally, who
sent him a pecuniary remittance, on which he resolved
to raise all his vassals and adherents to give battle to

the king, or expel him from the kingdom. In this

extremity, the king passed over to St. Andrews, issued

a proclamation summoning the array of the north, and
offering an amnesty to all who should join his army.
A considerable force speedily assembled, and the

king marched to Stirling, where, being joined by the
troops from the northern shires, his army amounted
to 40,000. The royal army then advanced to give the
rebels battle, and in one night the whole forces of the

Earl deserted him, on which he fled to Annandale, and
afterwards to England. On this, the castles of Aber-
corn, Douglas, Strathaven, and Crieff in Galloway
were razed, and the family estates confiscated.

A truce for nine years was concluded with England;
but the civil dissensions in that kingdom rendered the
continuance of peace very precarious. From some un-

certain cause, James advanced with an army to Rox-
burgh castle, which had remained in the hands of the
English since the battle of Durham. In this siege,

while the king was observing the eficcts of his rude
cannon, one of them burst, and he died almost instan-

taneously, in the twenty-ninth vear of his age, and the

4 O 2
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twenty-fourth of his reign. He left three sons and two
daughters.

James the Third, at eight years of age succeeded his

father, and was crowned at Scone.

Henry the Sixth of England having been defeated by
Edward the Fourth, fled to Scotland, and engaged the

sympathy of the queen regent. Berwick was conceded
to the Scots, who, in return, sent an army into Eng-
land, but they were compelled to make a disastrous re-

treat. George, earl of Angus, was engaged to assist

the unfortunate Henry by the promise of a ducal dig-

nity, with an estate in England. To balance the in-

fluence of Henry in Scotland, his successful rival, Ed-
ward the Fourth, entered into a negotiation with the

Lord of the Isles, who became the liege subject of Ed-
ward for a pension, and by the promise of ample ter-

ritories when his country should be subdued. James
had entered his fourteenth year when his venerable

preceptor Kennedy died.

Lord Boyd was appointed guardian of the king and
his family, and was created constable of Scotland.

An embassy was sent to Denmark, to adjust a pro-

tracted dispute relative to the arrears due for the west-

ern islands. At the suggestion of the king of France,

a marriage was concluded between the king of Scots

and the princess of Denmark. In lieu of dowry, her

father consented to cancel the arrears, and to make a

permanent cession to the crown of Scotland of the

Orkney and Shetland Islands. Margaret of Denmark
arrived atLeith,and was married and crowned, though
only in her thirteenth year. James's character, upon
his assuming the chief authority, began to be delineat-

ed, in his attachment to favourites, his love of retire-

ment and the arts, and his consequent inattention and
aversion to public business. The parliament was put
upon the dependent fooling of a mere court of justice,

existing by the royal pleasure, and assimilated in terms
of contempt with the inferior courts.

In the fall of the houses of Douglas and Boyd, the

aristocracy received a severe blow. James aimed to

rule with absolute authority; but his genius was inade-

quate to the attempt, and he fell a sacrifice to the re-

sentment of the incensed nobility. A very important
treaty was entered into by the English and Scottish

monarchs. The king of England offered his daughter
Cecilia, only four years of age, in marriage to the

prince of Scotland, a child of two years; and with her

a portion of twenty thousand merks, to be paid in ten

years by annual instalments.'

Having thus secured the friendship of England,
James enjoyed full leisure to improve the domestic

policy of his own kingdom, by reducing more com-
pletely the Western Islands. The Lord of the Isles

was summoned to appear at court; but disobeying the

royal mandate, sentence of forfeiture was pronounced
against him, which induced the refractory chief to ap-

pear in parliament and supplicate the royal clemency.

In consequence of his engaging to maintain the laws

of the kingdom, he was confirmed in his jurisdiction

and title as Lord of the Isles, but was deprived of the

earldom of Ross, and of Knapdale and Kintyre.

Events of an inauspicious aspect concurred to

hasten the tragical termination of James's reign. His
brothers, Albany and Mar, were princes of a charac-

ter dissimilar to the king's. They associated with the

nobility, and excelled in martial exercises; while he,

neglecting the duties of his high station, incurred the

contempt of the haughty nobility. The wardenship
of the eastern marches had been assigned to Albany
by his father; the command of Berwick and the lieu-

tenancy of the borders had been subsequently intrust-

ed to him by his brother. A violent feud existed be-
tween Albany and the Homes and Lindsays; and in

order to procure Albany's ruin, his enemies applied
to Cochrane, one of the king's favourites, who report-

ed, on the prediction of a witch, that he should be
slain by one of his nearest kindred. The monarch's
suspicions immediately fell upon his brothers, and
they were seized and confined in separate fortresses.

Albany effected his escape to France, but Mar was
brought to Edinburgh and bled to death.

An infraction of the truce with England occasioned
alternate incursions of the English and Scots, unim-
portant in the details. Instigated by revenge, Albany
was persuaded to pass over from France to England,
and to enter into a treaty with Edward the Fourth to

dethrone the king of Scots. James applied to his par-

liament, but the nobles took the field with a stionger

disposition to regain their lost authority, than to an-

noy the enemy. About 50,000 men attended the king
from Edinburgh to Lauder, where the nobles delibe-

rated upon their purpose of revenge. The obnoxious
royal favourites were Cochrane, Hommil, Leonard,
Rogers, and Forfyan. Cochrane had been created

earl of Mar. It was determined that James should

be placed under restraint, and that his favourites

should be hanged over the bridge at Lauder. This
resolution was speedily executed, and tiie king was
conducted to Edinburgh castle, and there confined.

Meanwhile, the English took Berwick, and advanced
to Edinburgh; but Albany, finding the nobles indis-

posed to dethrone the king, sued for a pardon, and
obtained it. The English army retired. Albany's
ambition revived by his security; he renewed his trea-

sonable correspondence with the court of England,
which being discovered, he became a second time an
exile in England.

Richard the Third was disinclined to second the

views of Albany; but Douglas agreed to assist him in

his designs upon the kingdom, and entered Scotland

with five hundred horse. But the name of Douglas
had lost its influence, and Albany was despised. Their
troops were soon overpowered; Albany escaped to

France, where he died; and Douglas was sentenced

to be imprisoned for life in Lindores abbey.

A train of misfortunes preceded the conclusion of

James's unhappy reign. Untaught by the tragical fate

of his former favourites, he relapsed into his former
conduct, associating with persons of mean birth, and
secluding himself from the nobility. A conspiracy
was formed to imprison and dethrone the king; but

he had influence to muster an army of 30,000 men.
The disaffected nobles prepared a formidable force.

Both parties were, however, reluctant to put the issue

of the contest upon a Jaaltle, and James disbanded his

troops. His pusillanimity emboldened his enemies
to re-assemblc their adherents, and they constrained

the prince to become their nominal leader. The king
proceeded to Stirling castle, to join the loyal peers

who were advancing to his help, and was advised to

hazard an engagement near Bannockburn; but the

action had scarcely commenced when he fled. He
was thrown from his horse, and a priest being called

to hear his confession, one of the rebels being con-
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ducted to the unfortunate monarch under this pre-

tence, stabbed him lo the heart.

James the Third was killed in the thirty-sixth year

of his age and the twenty-eighth of his reign, leaving

three sons.

James the Fourth succeeded his father, and was

crowned at Scone. A revocation of all lands, dignities,

and offices, granted since the commencement of the

civil war, was published. The estates passed an act

of indemnity; but the part which the young king had

taken in the late contest, excited his remorse; and, as

an evidence of his contrition, he constantly wore an

iron girdle.

The independence of the Scottish church having

been threatened l)y the encroachments of the Roman
court, the estates enacted several ordinances. The fo-

reign disposal of elective benefices was annulled; the

ecclesiastics threatened with punishment, if they vio-

lated at Rome any statute of the realm or privilege of

the Scottish church; all appeals to Rome in civil

cases were prohibited; benefices were guarded from
papal exactions; and no person was to be allowed to

appear as legate in Scotland, except he were a native,

or had attained the rank of cardinal. A statute was
passed for encouraging the fishery.

The example of the monarch, who delighted in mar-
tial exercises, music, and the arts, accelerated the

progress of civilization and refinement, but his ro-

mantic spirit plunged his country into a war with

England. James believed, or affected to credit the

account of Warbeck's legitimacy, and gave him in

marriage the lady Catharine Douglas, daughter of the

earl of Huntly. Determined to make a vigorous effort

in favour of Perkin, he raised a considerable army,
and entered England, but soon abandoned the enter-

prise as hopeless, and dismissed Perkin as an im-

postor.

Henry the Seventh, sensible that the impostor would
soon be exposed, commanded his lieutenant of the

north of England to retaliate with moderation; and
offered his daughter in marriage to James, who was
prevailed upon to consent to an alliance when she

should attain her fourteenth year.

Conformably to the marriage treaty, the princess

Margaret arrived in Scotland, and was wedded to

James. In iheir alliance was laid the foundation of

the union of the two kingdoms, and from this union

sprang a negotiation, which terminated in a treaty of

peace, that was broken in the course of ten years.

The tranquillity of the kingdom presented a favoura-

ble opportunity for improving the domestic policy,

especially of the Highland districts. A sentence of

forfeiture was issued against John lord of the isles,

and his territories were annexed to the crown. It was
ordained that the highlands and islands should be go-

verned by the common laws of the land, and not by

feudal avithority or local usage; sherifis and justices

of the peace were therefore ordered to hold courts at

slated limes for the strict administration of the laws.

A stimulus was given to agriculture, by an extension

of the act of 1457, by which the vassal was exempted
froiTi military service, and w as only bound to pay a

rent in money or grain, with some agricultural servi-

ces to his lord.

The increasing intercourse between Scotland and
the continent suggested the necessity of creating a

navy. James applied to the king of France for ship-

builders and timber, and an enormous vessel was con-

structed, 210 lectin length, and 36 in breadth, called

the Great Michael. The art of printing was also about
this period introduced into Scotland.

The death of Henry the Seventh was an inauspicious
event to Scotland, and opened a new and great series

of affairs, which produced many disastrous events.

Henry the Eighth reserved his father's political max-
ims with regard to Scotland. James, regardless of
Henry's alliance, concluded a treaty with France, en-
gaging to co-operute with that power against all her
enemies. Meanwhile, Henry passed over to France
with a powerful army; and a Scottish fleet, with 3000
troops on board, was despatched to the aid of France.
A remonstrance was at the same time sent to Henry,
denouncing war, in the event of his refusing to sus-

pend his operations, and James summoned the whole
army of his kingdom to meet him at the Burrowmuir,
near Edinburgh, with provisions for forty days, and
with a numerous army entered England.
To oppose him, the earl of Surrey collected an army

of 30,000 men, and sent a herald with a challenge of-

fering the Scots battle. James rashly accepted the

challenge, and boih armies advanced to the combat,
and at four in the afternoon the action commenced,
and after a severe contest the Scots were utterly rout-

ed. Above 5000 men fell on each side. The English
lost few persons of rank, while the Scots had to de-

plore the fate of their king and the flower of their no-
bility. Such was the fatal battle of Flodden. The
body of the king was identified on the field of battle,

and conveyed in a leaden coffin to London. James
was slain in the forty-first year of his age, and the
twenty-sixth of his reign.

James the Fifth, his successor, was only eighteen
months old; the principal nobility were slain or made
prisoners; France, being the theatre of war, could af-

ford no aid. It was doubtful whether Henry would
regard the slender tie of consanguinity, or might be
tempted rather to wrest the kingdom from his nephew.
Though he forbore to follow the example of Edward,
he pursued a policy more refined and effective, deter-

mining to divide and thwart the Scottish government,
and virtually direct its operations to his own advan-
tage.

Since the interference of Edward the First, the Scots
had attached their interests to those of France; but
the establishment of an English party in Scotland,

rendered that kingdom a scene of domestic discord
and intrigue until its union with England. A national

council, consisting chiefly of the dignified clergy, met
at Perth soon after the arrival of the fatal news from
England; and the queen, as Regent, assumed the reins

of government. After the battle of Flodden, the war
continued between the English and the Scottish bor-
derers. An embassy was sent by the Scots to Den-
mark, to solicit a supply of troops and ammunition.
Little attention was given to their representations, and
intestine strife continued to agitate and perplex the
government. The English were informed of every
material transaction, and neglected not to avail them-
selves of their advantage.

The Earl of Crawford was appointed to superintend
the administration of justice on the north side of the
Forth, and Lord Home on the south. John, Duke of
Albany, was invited to assist or supersede the queen
in the government, and a temporary regency, includ-
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ing the queen, was appointed; but her marriage with

the Earl of Angus eventually undermined her ambi-

tious scheJiics. The nobility became disaffected to her

authority, and the office of chancellor was conferred

upon her personal enemy, James Beaton, archbishop

of Glasgow.
Scotland was at this time in a state of anarchy, and

to such a degree had the public disorder increased,

that it became unsafe to travel without armed attend-

ants. Albany's arrival was daily expected, and it was
hoped that his authority would control the public dis-

order. He arrived at Dumbarton with a fleet laden

with ammunition and warlike stores

A parliament was assembled at Edinburgh, which

restored the forfeited estates and honours of his family,

and his regency was to continue until the king should

attain his eighteenth year. The influence of England

was successively exerted in disturbing the regent's

authority, and inflaming the mutual jealousies of the

disaffected peers. A mandate from Albany directed

the local authorities to revive the laws of James the

Fourth, and to govern by themj but in this salutary

policy he was opposed. Four lords were appointed by

the parliament to have the charge of the royal infants,

and to be wholly independent of the queen. The peers

accordingly repaired to the castle of Edinburgh,

whither she had retired. Upon their approach the

gates were thrown open, and the queen commanded
them to explain the purport of their visit, which they

had no sooner done, than she exclaimed, " Drop the

portcullis." The queen meanwhile escaped with her in-

fant sons to the castle of Stirling, whither she was pur-

sued by Albany with 7000 men. By the command of

his mother, the infant king delivered to the regent the

keys of the fortress. The princes were then consigned

to the charge of the Earl Marischal, and the Lords

Borthwick and Fleming. Angus and Home fled to

their estates in the south. The queen soon follow-

ed them; and Albany summoned the loyal barons to

meet him near Edinburgh, to pursue the fugitives, and

to repel their meditated incursions into the kingdom;

while the fugitive lords entered into a solemn engage-

ment with Angus to deliver the princes from the re-

gent's power, and to assist each other in overturning

his authority.

The death of the royal infant, the Duke of Ross,

which happened at this time under very suspicious

circumstances, excited much odium against Albany,

who was indirectly accused as the cause of his death.

Angus and Home, despairing of subverting the go-

vernment of Albany by force, returned into Scotland,

and retired quietly to their estates; and the queen re-

paired to London, where she was kindly received by

her brother. Although Henry concluded a truce with

Scotland, he was so dissatisfied with Albany, that he

despatched a letter to the Scottish parliament, de-

manding his dismission from the office of regent. A
spirited reply was returned; and the Earl of Home
being suspected of abetting the existing disorders was

seized; the regent now requested permission to visit

France, for the ostensible purpose of seeing his fa-

mily, which was granted. But he appointed d'Arcy,

a Frenchman, to succeed Home in the wardenship of

the marches, and Lord Fleming to the office of cham-

berlain.

Albany's removal was the effect of Henry's resent-

ment, and preparations were nov/ made for the recep-

tion of Margaret. Upon her arrival a council of re-

gency was formed; but the discord between the queen
and her husband, the Earl of Angus, inflamed the ani-

mosities of their respective friends. The Earl of Ar-
ran retired to Glasgow, and Angus, with the partisans

of England, continued at Edinburgh. The country-

was thus divided into two factions.

A parliament met at Edinburgh, to compose the

national disorders; but a scene of tumult and out-

rage ensued. The partisans of Arran and Angus
had a fierce encounter in the High-street, seventy-

were slain, and Arran, with his defeated followers,

fled to Stirling.

Though Albany was reluctantly detained in France,'

he was not inattentive to the interests of Scotland. He
concluded a treaty of perpetual alliance between the

kingdoms, which was the basis of the subsequent con-

nexions between them, and to the latter so fatal. And,
to strengthen the interests of his party, the king of

France sent a splendid embassy into Scotland. Au
envoy from Albany succeeded in effecting a reconci-

liation between the queen and the regent. He also

left that country for Scotland, and, upon his arrival,

was joined by the queen, receiving the keys of the

castle, and the charge of the young king's person.

Angus and his adherents fled to the borders, and
had recourse to the expedients of circulating a report

of an intended marriage between Albany and the

queen, and of a design upon the young king's life,

with the view of aspiring to the crown. These accu-

sations were listened to by the English court; and
Henry, affecting to consider the regent as the vassal

of France, prepared for war. The fugitive Angus
hovered about the frontiers in suspense. Albany con-

sented to pardon him, on condition that he should

exile himself to France. He accordingly passed over

to France; but returned in two years after to Scot-

land, and successfully combated all the efforts of the

queen and the regent.

The war which was about to open with England,

hastened the downfall of the regent's authority. Hen-

ry had expressed his determination to drive him from

the government; and addressed a remonstrance to the

Scottish parliament, accompanied with a declaration

of war if his desire was not complied with. A squa-

dron of seven English ships was sent to the Frith of

Forth; a few maritime towns and villages were de-

stroyed; and the English retired, after encountering

some opposition from the Scots.

Disappointed in her ambitious views, the queen

began to waver in her attachment to Albany, and cor-

responded with Lord Dacre. The English cabinet

issued a proclamation for a general arming through

the northern counties, of which the Earl of Shrews-

bury was constituted lieutenant-general. An ineffec-

tual attempt was made to negotiate a truce, and one

of the most effective and best appointed armies that

the Scots had ever mustered, took the field, and ad-

vanced to the frontiers.

Fortunately for England the Scottish army, though

reported to be eighty thousand strong, wanted a leader;

for Albany was not a soldier. The Scots hud not for-

gotten the disasters at Flodden. After an interview

with Lord Dacre, the regent consented to disband his

army. But as the pacification might be offensive to

the French monarch, Albany resolved to sail to France
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to apologize, and to solicit a supply of troops, money,

and stores.

The government was intrusted to Beaton the chan-

cellor, Huntly, Argyll, and Arran. Being apprised

of his departure, the English despatched an envoy

into Scotland to examine and report the state of par-

ties, and to complain of Albany; but the lords of the

regency returned an evasive answer, and Henry in-

structed the Earl of Surrey to invade Scotland, v/ho,

at the head of ten thousand men, ravaged Mcrse, Te-

viotdalc, and the adjacent country. Meantime the

queen and Surrey were engaged in private negotia-

tion. Margaret was detached from the French party,

and engaged in the English interest. But the regent's

sudden arrival disconcerted these projects. He ar-

rived in the Clyde with an armament of four thousand

French infantry, and, in order to atone for the dis-

grace of his former campaign, he instigated the no-

bles to revenge the misfortunes of Flodden. An
army of sixty thousand was speedily assembled, with

which he marched to chastise the enemy; but upon

Surrey's approach, Albany ordered a retreat, and his

army, infected with his pusillanimity, fled.

This was a fatal blow to Albany's interest, and he

resolved to take his final leave of a country, in which

he had experienced only mortification and disgrace.

It was now determined to commit the supreme
power ostensibly to the king, now in his twelfth year;

but in reality to a council devoted to the interests of

England. The queen was included. With a coad-

jutor in Arran, the English interest became irresisti-

ble. The queen, accompanied by her son, left Stir-

ling castle, and arrived in Edinburgh amid acclama-

tions of joy; but by her reserved conduct towards the

nobles she lost their affection and support, and by

her connexion with Arran she excited the jealousy of

England.

After two years residence in France the Earl of

Angus suddenly left that country, and arrived in Lon-

don, and, to soften the queen's resentment, sent her a

submissive and conciliatory letter. But, impatient

of the event, he appeared before Edinburgh with the

Earl of Lennox and Scott of Buccleuch; and, hav-

ing scaled the walls, entered the city. A commo-
tion was likely to ensue, and Angus, having re-

ceived a royal mandate commanding him to retire,

withdrew.

The chancellor, perceiving the decline of the French
interest, formed an union with Angus for the purpose
of preserving his power. In consequence of a royal

proclamation, threatening them with confiscation and
death for holding illegal conferences, they issued a

counter-proclamation, summoning a parliament to

meet at Stirling. The chancellor had the address to

procure the chief authority for himself and Angus ;

while the queen was flattered with the nominal au-

thority, which she did not long retain. Her credit

with the court of England was soon after finally lost,

by the detection of a clandestine correspondence with
Albany, for the purpose of procuring a divorce from
her husband, and the disposal of the benefices in

Scotland. The project of a perpetual peace, and of

the marriage of the king of Scots with the princess

Mary of England, was ominous of the fate of the

French power in Scotland. A peace between Eng-
land and France was the consequence, and contri-

buted to establish the ascendancy of the former in

that country.

Exasperated at the decline of their influence, the

queen and Arran had recourse to the most desperate
measures. To crush this rebellion, the king took the

field, accompanied by Angus, Argyll, and Lennox.
No sooner' was the royal standard displayed, than the
malcontents fled to Hamilton. The queen arrived
only to join in the flight; while Murray, to pur-
chase his pardon, went over with his followers to

the king.

The queen was now become an object of general
abhorrence. Angus having consented to a divorce,
the queen married Henry Stewart, afterwards Lord
Methven. Arran, who had hitherto clung to her for-

tunes, abandoned her, and joined the chancellor and
Angus. Angus diligently cultivated the favour of
the young monarch by presents, attentions, and every
indulgence which could secure his inexperienced af-

fections. He had the influence to procure a parlia-

mentary ordinance, which transferred the supreme
power into his own hands, by declaring that the king,

having attained the age of fourteen, should assume
the government. The king was now become the pri-

soner of his former flatterers. The po>ver of the
house of Douglas, after being dormant nearly a cen-

tury, was revived, and threatened to overwhelm the
royal power. Symptoms of discontent and jealousy

began to appear. Angus had neglected to enforce

the usages and the laws of the borders. The English
made reprisals, which occasioned disorders that called

for the interference of the royal authority.

Irritated by the diminution of his authority and im-
portance, the chancellor prevailed upon the king to

write letters to his mother, Lennox, and other lords

of their party, complaining of the restraints which
Angus imposed upon him.
To the vassals of Lennox, were added the queen

and the chancellor's friends from the northern coun-

ties. Their united forces amounted to 10,000. With
this body, Lennox marched to Linlithgow, where an
equal number of Angus's adherents under Arran,
awaited their approach. Inspired with ardour by the

presence of their chief, they attacked and routed

the troops of Lennox, who was slain. Angus avail-

ed himself of his advantage, and advanced to Stir-

ling, to seize the queen and the chancellor, but thev

had fled.

A parliament met soon after, and passed an act of

indemnity in favour of all who had been engaged in

the late conflict against Lennox. His estates and
those of his confederates were forfeited, and divided

between Angus and Arran. The chancellor, by affect-

ed submissions and presents, made his peace with

Angus. Meantime, the authority of Douglas being

paramount to the laws, the country became a prey to

injustice and rapine. The most lucrative and ho-

nourable oflPices were monopolized by the house of

Angus. His uncle was appointed lord treasurer, his

brother master of the royal household, and he himself

assumed the chancellorship.

The borderers having resumed their predatory ha-

bits, which were loudly complained of by the English,

the vassals of Angus and Arran were marched to Edin-

burgh, to attend the king in a progress of justice

against the marauders.

The king proceeded to Jedburgh, and redressed the



664 SCOTLAND.

border grievances. The Armstrongs in particular

Tiad enriched themselves by plundering the English,

but they were compelled to give pledges for their fu-

ture peaceable conduct. James evinced great impa-

tience under the power of the Douglases. He dis-

dained to be kept a prisoner in his own palace, to be

treated with disrespect, and stripped of all his power.

Angus, aware of his danger, resolved to secure the

king's person, as he could not gain his confidence,

and therefore surrounded him with spies.

The queen resided in Stirling castle, the only fortress

in the kingdom which had escaped the power of

Douglas. James secretly acquired possession of this

place, and seizing the opportunity of Angus's absence,

disguised as a groom, escaped in the night from his

guards, and accompanied only by two servants, arriv-

ed at Stirling.

His court was soon filled with persons of the great-

est distinction, while Angus, indignant at the escape,

hastened to Stirling. A herald met him by the way,

and commanded him not to come within six miles of

the king's residence, and he judged it prudent to sub-

mit. In a parliament which assembled soon after,

Douglas and his adherents were attainted, and fled to

England, where he resided during the remainder of

this reign.

James was now in his seventeenth year, and enjoyed

not only the name but the full authority of king. The
faults of his government may be traced to the peculiar

circumstances in which he was placed. The fruga-

lity in which he had been trained, degenerated into

avarice; yet he expended his revenue in architectural

works, in the construction of a navy, and similar plans

of national utility. His political designs were sub-

servient to the humiliation of the aristocracy. But

he had learned that the spirit of the feudal nobles was

not to be restrained by laws alone ; that the aggran-

disement of a few noble families would not produce a

permanent accession of strength to the crown ; and

that the elevation of persons of mean birth was both

dangerous and dishonourable to a prince.

James, therefore, applied himself to the dignified

clergy, who depended entirely on the crown, and pos-

sessed great authority over the minds of the people.

Between the clergy and the nobles various causes of

disgust existed. The latter despised the ecclesiasti-

cal character; and they envied the wealth and influ-

ence of the church. The clergy, on the other hand,

were men of cultivated minds, and experienced in the

art of commanding popular reverence. They readily

entered into his views, and carried on his measures

with vigour, reputation, and success.

James appointed Gawin Dumbar, archbishop of

Glasgow, to be chancellor. The fortifications of Edin-

burgh and Stirling castles were repaired. A jiiry of

six ecclesiastics and five peers pronounced sentence

of forfeiture against the Douglases, and shared the

plunder of his estates. As the peace with England

was nearly expired, negotiations were opened for its

renewal. A truce for five years was concluded and

ratified by Henry and James.

The police of the kingdom was at this time in a

miserable state, and the temerity of the border marau-

ders called for chastisement. Forty-eight of the most

criminal were seized and hanged. John Armstrong,

the chief of that name, who had attained wealth and

power by robbery, was betrayed by his brother, and
suffered the punishment of a felon.

Angus and Sir George Douglas continued to annoy
the frontier counties by their incursions and outrages.

Henry encouraged these disorders, by settling an an-

nuity of £1000 on the earl for his services against his

country. To prevent an open declaration of war be-

tween the kingdoms, the French monarch interposed

his good offices. A truce for one year was first con-

cluded, which led to a treaty of peace during the

lives of the monarchs. Henry of England was about

to emancipate his kingdom from the authority of

Rome. A conference was held between the pope and
the emperor, and his holiness sent an ambassador
to James, with a consecrated sword and helmet, but
James had the prudence to avoid a quarrel with his

uncle.

Dr. Barlow was therefore despatched to Scotland, to

ascertain the views of the Scots in regard to religion.

The English monarch next proposed a meeting be-

tween himself and the king of Scots, but the clergy re-

presented the danger of his leaving the kingdom; and
Henry's request was therefore evaded or delayed.

In compliance with the wishes of the people, James
went over to France, and married Magdalene, daugh-
ter of Francis. The bride's portion was 100,000

crowns, and an annual pension of 30,000 livres. The
perpetual alliance between Scotland and France was
then renewed. But within forty days after he.r arrival

in Scotland, Magdalene died, and an embassy was
sent to France to select another partner for the king,

and Mary of Guise arrived soon after, and was married

to James.
Two treasonable plots were detected and punished

about this time. John, the eldest son of Lord Forbes,

was accused of treason, condemned, and executed.

The lady Glammis, a widow, and the sister of the earl

of Angus, was burnt to death on the Castlehill of Edin-

burgh. Her son, in endeavouring to escape, was dashed

to pieces on the rocks below the castle.

David Beaton was appointed to the see of Mirepoix,

in France, and was raised to the dignity of cardinal.

To recommend himself to the pontiff, he instigated the

Scottish clergy to persecute heretics with unrelenting

severity, and seven persons sulfered at the stake. One
of the most beneficial events of James's reign, was his

voyage to the Orkney and Western islands. For this

expedition, twelve ships were equipped, and with the

king and his court oii board sailed round Scotland.

The barbarous clans of the north, and the lawless

islanders were awed into submission. Many of their

chieftains were detained as hostages, and so effectual

was this policy, that there was hardly a conflict of the

clans, till the reign of James the Sixth. The doctrines

of the reformers were meanwhile making proselytes in

Scotland. The majority of the nobility and the people

were secretly but decidedly inclined to a reformation

in the church; even James himself seemed to admit

the necessity of such a measure.

But cardinal Beaton was not inclined to concur in

the wishes of his sovereign. Private conventicles

were forbidden; suspected heretics were declared in-

eligible to any office or privilege; and disobedience to

the pontifTs authority was death. Many Scottish gen-

tlemen fled to England, that they might enjoy the pri-

vilege of reading the scriptures.

About this time died Margaret of England, the
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queen mother, and this was followed by the death of

the king's two infant sons. The conduct of Henry in

throwing off the papal yoke, enraged the pontiff; and

cardinal Beaton procecdeil to the continent to receive

the pope's instructions for his master. Henry des-

patched Sadler into Scotland to vindicate his own cha-

racter; and to confirm the pacific relations between the

kingdoms, Henry requested an interview with his ne-

phew at York, to which James returning an ambigu-

ous answer, he was so exasperated by the disappoint-

ment, that he declared war against Scotland. Surrey,

earl of Norfolk, entered with an army of 30,000, and

burned Kelso and Roxburgh, but after an incursion of

eight days, the want of provisions compelled the Eng-
lish to retire.

The council now proposed to levy an army of

10,000, under the command of Lord Maxwell, to invade

England by the western marches. When it had ad-

vanced beyond the frontiers, Oliver Sinclair, a royal

favourite, produced the king's commission, appointing

him general; and an universal murmur ensued, which
was quickly changed into disorder.

Dacre and Musgrave, perceiving their dissensions,

charged and put them to flight. A thousand prison-

ers were taken, among whom were many nobles and
gentlemen. James had advanced to the castle of Caer-

laverock when he received the news. Impatience and
grief distracted his mind, and he became pensive and
sullen; shunned the society of mankind in the retire-

ment of Falkland; and died soon after in the thirty-

first year of his age. James left only one legitimate

child, Mary, who was born a few days before his

death.

The seeds of the Reformation were sown in Scotland
by several noblemen who had resided on the continent

during the religious disputes of the German empire.
A spirit of general inquiry and independence was
awakened, which rendered men attentive to their pri-

vileges as subjects, and jealous of the encroachments
of their rulers.

Patrick Hamilton was the first who avowed the re-

formed doctrines, but he was accused of heresy and
thrown into prison. He was soon after brought to

trial, condemned to the flames, and led to the stake on
the same day on which he had been condemned. From
1530 to 1540, ten persons suffered death for confessing

Hamilton's sentiments; and numbers fled to England
and the continent. During the same period, the earls

of Glencairn and Errol, the lords Ruthven and Kil-

maurs, Sir David Lindsay, Sir James Sandilands, and
a multitude of other persons of respectability made
open profession of the Reformed faith. They narrow-
ly escaped persecution and death; but James was
averse to a persecuting spirit.

The nobility soon began to cast a wistful eye on the
church revenues and possessions; and hoped to enrich
themselves by the plunder of the ecclesiastics. And
as the reformers inculcated subordination to the civil

power, and declaimed against the ambitious prelates,

they were further inclined to the new opinions from
political considerations. Lord Maxwell proposed in

parliament, that the people should be permitted to read
the Scriptures in the vulgar tongue. The archbishop
of Glasgow, in name of the clergy, was the only
opposer of this measure; but the bill received the ap-
probation of parliament; and the regent made it gene-
rally known by proclamation. From that time, copies
Vol. XVI. Part II.

of the Bible were imported from England in great

numbers; and books were multiplied in every quarter,

which displayed the pride, the tyranny, and the super-

stition of the Romish clergy.

In John Knox, the reformers acquired an active and
powerful auxiliary; and of his followers, the most emi-
nent was George VVishart, who had formerly been
driven into exile by Beaton for teaching the New Tes-
tament at Montrose. The revolution in England which
followed the death of Henry the Eighth, contributed
to demolish the popish church of Scotland; and the
effects of religious liberty in one country inspired the
inhabitants of the other with an equal desire of recov-
ering it. The ambition of the house of Guise, and the
bigotry of Mary, hastened the subversion of the papal
power in Scotland. Many of the persecuted protest-

ants fled to Scotland, where they found a milder go-
vernment: and they filled the whole kingdom with just

horror against thi cruelties of the catholics.

Other circumstances which contributed to overturn
the catholic church, were the writings of the poets and
satirists of the age. In these, the ignorance, the ne-

gligence, and the immorality of the clergy, were stig-

matized; and they were read with avidity, notwith-

standing prohibitory statutes and prosecutions. The
catholics, lulled to sleep by indolence and security,

were awakened only by the crash of their decayed and
falling system. In a convention held at Edinburgh, an

ineffectual motion was made for correcting the abuses
of the church; and four years after, fifty-seven canons
were enacted for reforming the corruption of the cler-

gy, and for introducing learning into the ecclesiastical

estate.

The last provincial council was held at Edinburgh
in 1558, and continued a year. To this assembly were
presented by the chiefs of the congregation, the preli-

minary articles of Reformation; and the council sepa-

rated to meet no more.
Mary, the infant daughter of James, had succeeded

to his kingdom and misfortunes. An unnecessary and
unsuccessful war with England had dispirited the na-

tion; and Henry the Eighth was stimulated with the

glory of adding Scotland to his dominions. Cardinal

Beaton produced a forged testamentary deed, in which
he was nominated regent of the kingdom, but the no-

bility and the people called in question the genuine-

ness of the deed; and Beaton was degraded and re-

placed by James Hamilton, earl of Arran.
No sooner was Henry apprized of his nephew's

death, than he projected the scheme of uniting the

sister kingdoms by the marriage of his son Edward to

the princess Mary.
A negotiation was immediately begun, and a con-

vention of the estates was called, which seemed favour-

ably inclined to the proposed marriage; but they re-

jected the conditions with scorn.

Sir Ralph Sadler, the English envoy, used all the

arts of a skilful statesman to accomplish his master's

purpose. Articles of agreement were drawn up; the

regent solemnly swore to observe them, and com-
manded the great seal of Scotland to be affixed to the

treaty.

Cardinal Beaton, having regained his liberty, assem-

bled the most considerable ecclesiastics, represented

to them the danger to which they were exposed; anr'

obtained from them a large sum of money for overturn-

ing the schemes of their enemies. A rash measure of

4 P
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the English monarch contributed to disaffectthe Scots
to an alliance with England. Henry ordered some
Scottish vessels to be seized, and condemned as lawful

prizes, pretending that tliey carried provisions for his

enemies. The Scots expressed their resentment. The
authority of the i-egcnt rapidly declined; Argyll, Hunt-
ly, Bothwell, and Murray, openly assisted the cardinal

to collect troops, by whose means he seized the queen
dowager and the infuiu pi'incess. The earl of Lennox,
the enemy of Arran, returned at the same time from
France, and the regent became jealous of his grow-
ing influence.

That suspicion was artfully heightened by the abbot
of Paisley. Devoted to Beaton and the catholic church,
he speedily eflected a change in the regent's intentions

towards England; and in ten days after he had sworn
to observe the treaty, he declared for the interest of

France, and also publicly renounced the doctrine of

the reformers. Beaton thus assumed the supreme
power, and exercised all the authority of the regent.

When the day for the delivery of hostages arrived,

agreeably to the late treaty, the English envoy was
informed that the wishes of the nation were changed.
The nobles who had returned from London were then
summoned to return; but none of them complied except
the earl of Cassillis. The earl of Lennox had been
treated by Beaton with coldness and neglect. He
therefore withdrew, and declared for the English fac-

tion. The regent was now at the head of the catholics,

and Lennox was the leader of the reformers and the

partisans of England. By a sudden march to Edin-
burgh, he surprised the leaders of the opposite party,

but suffered himself to be amused by the cardinal until

many of his followers dispersed; the remnant having
been attacked and routed.

Henry now equipped a fleet with ten thousand men
to invade Scotland, and they were disembarked near
Leith, plundering that town, burning the metropolis,
Haddington and Dunbar.

Unable to resist the regent, the cardinal retired to

Stirling Castle, and Lennox fled to England. During
the two succeeding years the war was conducted with-
out any decisive effect, and a peace was then conclud-
ed. Cardinal Beaton was shortly after murdered at

St. Andrews; revenge for the death of George Wishart
being the ostensible, though not the real cause.

The castle of St. Andrews was retained by the

friends of Leslie, who prepared to defend themselves.
They despatched messengers to London, and Henry
promised to take them under his protection notwith-
standing he had recently concluded a peace with Scot-

land. The regent Arran threatened Leslie and his asso-

ciates with severe punishment, which he was unable to

inflict, and this fortress resisted all his power for five

months. John Knox, with Sir David Lindsay, and
John Rough, a protestant preacher, retired to the
castle in the following year, and began to preach
against the errors of popery, defending his tenets

with learning and address. But a French fleet attack-

ed the castle of St. Andrews by sea, while-a body of
troops assailed it by land, and the besieged were
forced to surrender. But the capitulation was violat-

ed, and Knox was chained as a felon on board a

French galley. After a captivity of nineteen months,
he was liberated, and repaired to England, where
Cranmer was advancing the cause of the Reformation.

Knox was appointed one of Edward's chaplains, and
assisted in compiling the book of Common Prayer.
Agreeably to the recommendation of Henry, the

protector of England levied an army, entered Scotland,
and advanced towards Edinburgh. The Scottish army
was nearly double that of the enemy, and was posted
on a rising ground above Musselburgh. The English
general would willingly have extricated himself by ne-
gotiation; but the Scots became impatient for action,
left their camp, and descended into the plain. Thus
they forfeited the advantages in their possession, and
in a very short time the rout became universal and ir-

retrievable. Above ten thousand men fell on this day,
while the English lost only two hundred. Such was
the battle of Pinkey.
The regent and queen dowager fled to Stirling; but

Somerset, impatient to return home, received the sub-
mission of some counties and retired to England.
The queen dowager, conceiving the design of ob-

taining the regency, resolved to form new engage-
ments with that country. The ambassadors were in-

structed to insinuate a marriage between the dauphin
and their young queen, provided Henry would send
them a military force to enable them to defend their

country from the English. Henry immediately sent

6000 men, who besieged Haddington and some other
fortresses, which were evacuated by the English. The
queen dowager called a parliament, that the articles

of the marriage treaty might be settled. The young
queen was conveyed to France, and betrothed to the

dauphin. Somerset proposed a truce, which was re-

jected, and Lord Seymour made a descent in Fife;

but a truce being concluded between France, England,
and Scotland, the PVench troops returned to their own
country.

In the parliament which met on the 10th of April,

the earl of Arron executed his resignation; and Mary
of Guise was raised to that dignity which had been
the object of her wishes. As the French monarch was
desirous to celebrate the marriage of the dauphin and
the young queen, the parliament appointed a deputa-

tion to settle the terms, and to assist at the ceremony.
It had been agreed that the dauphin should assume
the title of king of Scotland; but the French insisted

that his title should be recognized publicly; that the

crown matrimonial should be conferred upon him, and
that all the rights pertaining to the husband of a queen
should be vested in his person; and notwithstanding

the zealous opposition of the house of Hamilton, the

queen regent procured an act to that effect.

In negotiating the marriage-treaty, the duke of

Guise engaged the young queen to subscribe three

deeds, by which, in failure of heirs, she conferred the

kingdom of Scotland upon the crown of France; and

no sooner were the Guises informed of the death of

Queen Mary, than they formed a project to acquire

for France the kingdom of England. They solicited

and obtained at Rome a bull declaring Queen Eliza-

beth illegitimate; and as the queen of Scots was next

heir, persuaded her and her husband to assume the

title and arms of England.
Elizabeth complained, but could obtain only an eva-

sive reply. No sooner were the princes of Lorrain

in full possession of the administration under Francis,

than they determined to support the claim of the queen

of Scots, and sent orders to their sister the regent, to

take measures for humbling the partisans of England,
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and suppressing the protestant opinions in Scotland.

The reformation was rapidly advancing in that king-

dom, and the queen regent connived at doctrines which

she had not the power to suppress. Argyll, Morton,
Glencairn, Lord Lome, Erskine of Dun, with other

protestant gentlemen, subscribed a bond for their

mutual protection, and called themselves the Congre-

gation of the Lord.
Before the league was known, the clergy attempted

to recover their lost authority, the primate seized

Walter Mills, and having tried him at St. Andrews,
condemned him to the flames. This was the last act

of barbarity that the catholics had the power of exe-

cuting under the sanction of the laws.

The congregation now openly solicited subscriptions

to the league, presented a petition to the regent, crav-

ing a reformation of the church, and to the convoca-

tion then sitting, a petition, which they called the pre-

liminary articles of the Reformation, desiring " that

public prayers be conceived, and the sacrament ad-

ministered in the vulgar tongue; that bishops be ad-

mitted with the assent of the barons of the diocese,

and parish priests with the assent of the parishioners;

that they who are unfit for the pastoral charge, be re-

moved from their benefices, and such others placed in

their room as are able and willing to instruct the peo-

ple by constant preaching; that in future, immoral
and ignorant persons be excluded from the adminis-
tration of the sacraments, and the other ecclesiastical

functions."

The convocation evaded or rejected their demands,
and the queen regent publicly expressed her approba-
tion of the decrees by which their principles were
condemned, and summoned the most eminent protest-

ant preachers to appear before her council at Stir-

ling.

The members of the congregation assembled in

great numbers to attend their pastors to the place of
trial. Dreading so formidable a party, the regent de-

puted Erskine to assure ihcm that she would put a
stop to the present proceedings, if they would advance
no further. But she forfeited her word, and sentence
of outlawry was passed against them for not appear-
ing. At that crisis John Knox arrived, and lost no
time in confirming the resolution of the wavering, and
stimulating their indignation against popery. He de-

claimed with great vehemence against the idolatry of

the mass and image worship. The congregation
then quietly dismissed; but a petty affray having oc-

curred, in the course of a few minutes, the images,
the altar, and the ornannents of the church, were de-

molished, and trampled under foot. The assailants

then proceeded to the monasteries of the Grey and the

Black Friars, which they pillaged and laid in ruins.

With that, the queen regent assembled an army, and
advanced towards Perth to chastise the insurgents.

The latter prepared to defend themselves, being join-

ed by the earl of Glencariti; and a treaty was conclud-
ed, in which it was stipulated that an indemnity should
be granted, and that the parliament should be con-
voked to compose religious differences. These stipu-

lations were violated by the regent, and she left a gar-
rison order to allow the exercise of any religion ex-

cept the Roman catholic.

The reformers now renewed the league, and collect-

ed their followers for defensive operations. The queen
took shelter in Dunbar, which she fortified, and the

dispute between the regent and the congregation no\r
assumed a more complex character. Being joined by
Argyll and the prior of St. Andrews, the reformers
aimed at the redress of civil as well as religious griev-
ances; and required as a preliminary towards settling
the peace of the kingdom, the immediate dismissal of
the French forces from Scotland. The queen amused
them with promises, which were finally terminated by
the arrival of 1000 men from France, and she imme-
diately broke off all negotiations with her opponents.
On this the associated lords assembled all the peers,
barons, and representatives of barons that adhered to
them, and unanimously gave tlieir suffrages for de-
priving Mary of Guise of the office and authority of
regent.

The queen had retired into Leith, which was imme-
diately invested by the forces of the Congregation, but
the French refused to surrender, and their besiegers
were not possessed of the artillery and magazines ne-
cessary for the purpose of a siege. Accustomed also
to decide every quarrel by immediate action, the as-
sailants became impatient of severe and constant duty.
The garrison, apprised of their discontent, made a
sally, which so dispirited the remainder, that they
abandoned the siege, and retreated to Stirling.
Having received from France a reinforcement, the

queen regent detached a party to lay waste the adja-
cent country. In this pressing extremity, the lords of
the congregation turned their eyes towards England,
and Maitland and Melville were despatched to solicit
succours from the queen of England. Elizabeth's mi-
nisters did not hesitate to grant a request so conso-
nant to the wishes and interests of their mistress,
and they instantly despatched a squadron to cruise in
the Frith of Forth. After the flight of the congrega-
tion to Stirling, the queen dowager took possession of
'Edinburgh; but her scheme was rendered abortive by
the alliance of her enemies with the English queen.
Early in the spring, Elizabeth sent 6000 foot and 2000
horse into Scotland, under Lord Grey of Wilton. To
meet their allies, the forces of the reformers assem-
bled from all parts of the kingdom, and the combined
army, amounting to 13,000 men, besieged Leith. The
French garrison was speedily reduced to great diffi-

culties, and the queen dowager retired to the castle of
Edinburgh, where she died soon after.

The French court now abandoned their schemes of
distant conquest. It became necessary to withdraw
the few veteran troops in Scotland, instead of sending
new reinforcements to that country. A negotiation
was therefore opened, through the mediation of Eliza-
beth. Two separate treaties were concluded at Edin-
burgh, and it was stipulated that the French troops
should immediately evacuate Scotland; that Francis
and Mary should thenceforth abstain from bearing the
arms of England; that an amnesty should be publish-
ed for all past offences; that none but native Scots-
men should be eligible to fill any office of state, or
hold either civil or military authority; that the par-
liament should nominate twenty-four persons, of whom
the queen might select seven, and the estates five, for
conducting the government during their sovereign's
absence; and that Mary should make neither peace
nor war without the consent of parliament.

Being masters of the kingdom, the leaders of the
congregation speedily completed the work of reforma-
tion. A parliament was convened, to settle the inter-
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nal tranquillity of the coiuitr)-, and ihe proiesiain

members greativ outnumbered their adversaries. Af-

ter ratifying the late treaties, the Parliament approv-

ed of a Confession of Faith which had been composed

by John Knox and other protestant leaders. Several

acts were passed against the catholicsj and the pres-

byterian form of church government was established

nearly as it exists at present. Thus the Reformers,

who had just escaped ecclesiastical tyranny, proceed-

ed to imitate those examples of severity.

Sir James Sandilaiids was sent to France, to obtain

the Queen's ratification of these acts. But Mary re-

fused to ratify them. The reformers, nevertheless,

immediately put them in execution. They abolished

the mass, settled their ministers, and committed de-

vastations on the catholic edifices. Abbeys, churches,

and even mausoleums, perished in one common ruin.

The protestant nobility also despatched ambassadors

to Elizabeth, to solicit a continuance of her support.

Francis and Mary continued to assume the title and

arms of England, and refused to ratify the treaty of

Edinburgh. By the death of Francis the Second,

Elizabeth was delivered from the perils attending

the union of Scotland with France, and the Scottish

protestants were freed from the terror of the French
power. Mary retired to Rheims, but still declined

to ratify the treaty of Edinburgh, and to make a

solemn renunciation of her pretensions to the English

crown.
On learning the reverses of their queen, the Scots

sent a deputation to France, inviting her to return to

her native country, and assume the reins of govern-

ment.
No sooner did the French galleys appear off Leiih,

than the people of all ranks hastened towards the

shore, to behold and welcome their young sovereign.

She had attained her nineteenth year, was skilled in

various languages, and had studied music, poetry, and
rhetoric. Accustomed from her infancy to magni-
iicence and splendour, she was deeply affected with

the change, and was conducted to Holyrood house.

During these transactions, the protestant preachers

had received a considerable accession of numbers,

from a concatenation of events which had contributed

to the rise and progress of the reformed doctrines.

The first measure of Mary's government confirmed

the affections and confidence of her subjects. She be-

stowed her favours entirely through the protestant

leaders, invested her brother lord James with the au-

thority of her lieutenant, and appointed Maitland as

his deputy. But on the Sabbath-day after her arrival,

the queen commanded that mass should be celebrated

in the chapel of her palace, when her catholic servants

were insulted, and her conversion from popery was
publicly prayed for; while Lindsay and the protestant

gentlemen of Fife exclaimed, " the idolater shall die

the death!" But the prior of St. Andrews, and the

other leaders of the protestants, restrained their zeal,

and obtained for the queen and her domestics the in-

dulgence of the free exercise of their religion. Mary
consequently issued two proclamations, declaring,

that " any attempt to alter or subvert the protestant

religion without the sanction of the legislature, should

be considered a capital crime."
She was now surrounded by a turbulent nobility,

and her religion was a popular theme of declamation
from the pulpits. She therefore despatched Mait-

land to London, to signify her willingness to renounce

all present right to the English crown, provided she

should be declared by act of parliament, next heir to

the succession, in case of Elizabeth's decease without

issue.

Maitland was likewise instructed to express his

mistress's earnest desire to cultivate an amicable cor-

respondence with the queen of England. But Eliza-

beth would not condescend to name a successor; and

sensible that Mary's proposal would seem reasonable,

ceased to demand the ratification of the treaty of

Edinburgh.
A convention of estates was summoned, chiefly on

account of ecclesiastical affairs. The general assembly

presented a petition to the states, requiring the sup-

pression of popery, and praying for a legal mainte-

nance to the protestant clergy: but the nobles were

now deaf to their entreaties. The whole revenue of

the protestant clergy was settled at only twenty-four

thousand pounds Scots.

Although the protestants filled the cabinet, they

did not possess the queen's confidence. The prior

of St. Andrews had been created earl of Murray; and

the earl of Hunlly raised the standard of insurrection,

with the avowed design of being revenged on Murray,
but in reality to rescue the queen from the hands of

the protestants. At the same time the archbishop

of St. Andrews endeavoured to unite and rout the

papists in the south, but Murray suddenly marched
from Aberdeen, and with a few chosen troops, attack-

ed and defeated Huntly.

In the same year, Mary despatched Maitland to

London to desire a personal interview with Elizabeth

near the borders, but the conference was declined.

About two years had elapsed since Mary became a

widow. Her subjects were desirous that she should

marry, in order that the crown might descend in a

direct line from her ancestors.

The murder of the duke of Guise disinclined the

queen of Scots to wed a native of France. Sli,e chose

for her consort Henry Stewart, lord Darnley, eldest

son of the earl of Lennox. Darnley was her cousin-

german, and was, after herself, next heir to the Eng-
lish throne. On that account, Mary expected the

consent of Elizabeth, who had declared that nothing
would so effectually promote a permanent union be-

tween the sister kingdoms, as Mary's espousing an
English nobleman. Yet no sooner was Elizabeth in-

formed that the preliminaries of the marriage were
settled, than she exclaimed against it, commanded
Darnley to return to England, seized his English

estates, and threw his mother and one of his brothers

into prison. She thus hoped to alarm her jjartisans

in Scotland, and to raise commotions that might afford

her an opportunity to become umpire between Mary
and her contending subjects.

The earl of Murray entered into a bond with several

protestant lords, and they formed the design, with
Elizabeth's concurrence, of carrying Darnley to Eng-
land, should they fail of frustrating the marriage. But
the project failed, and the queen's nuptials were cele-

brated with general approbation.

The associated lords assembled their vassals, and
prepared for defence; but Mary collected troops, and
put herself at their head. The malcontents fled to

England, where Elizabeth publicly disavowed ail con~
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nexion with them, and banished them from her pre-

sence.

The courts of France and Spain had entered into

the holy Icag-uc, to exterminate the protestanis in

France and the Low Countries, and to extinguish the

reformed doctrines. Mary joined this confederacy,

summoned a parliament for attainting the exiled

lords, and for the establishment of the Roman catho-

lic worship in Scotland : but an unexpected incident

saved both, and proved the ruin of Mary herself.

Her marriage with Darnley had been precipitated;

and, having leisure to remark his weaknesses and
vices, she resolved to proceed with more reserve.

Enraged by her neglect, Darnley pointed his resent-

ment against every one whom he deemed the cause
of this change. The chief object of his vengeance
was David Rizzio, a person of mean birth, who had
gained admission into the queen's family by his skill

iu music, and was regarded as her chief confidant and
minister. He communicated his resolution to the

Earl of Morton, and implored his assistance; but the

conspirators engaged him to sign a paper, promising
them protection from every dangerous consequence.
A messenger was despatched to the exiled lords,

with an invitation from the king to return home.
iMorton seized the gales of the palace, while Mary
was at supper with the Countess of Argyll, Rizzio,

and other servants. The king entered the room by a

private door, and the conspirators rushed in after

him. Douglas seized Henry's dagger, and stabbed
Rizzio, who was dragged to the antichamber and mur-
dered. Apprehensive of her resentment, the assail-

ants confined her a prisoner in the palace. The
Earl of Murray, with his exiled associates, appeared
two days after. A reconciliation with the queen was
obtained. They obtained an acquittal from parlia-

ment, and were reinstated in their honours and for-

tunes.

Rizzlo's murderers applied for pardon ; but ISIary

avoided compliance, escaped to Dunbar, collected an

army, and marched to Edinburgh. The assassins fled

to England; but the Earl of Bothwell interceded in

their behalf, and procured their pardon.

James the Sixth was born in the castle of Edin-
burgh, in June 1556. Melville was despatched to an-

nounce the happy tidings to Elizabeth, who professed
the greatest regard for the queen his mistress. The
birth of a son to Mary gave additional courage to her
partisans in England, and the opposite parties began
to demand a settlement of the succession. Elizabeth
determined to oppose the discussion, and Mary's in-

discretion threw her from the summit of prosperity,

and finally plunged her into ruin.

James, Earl of Bothwell, had distinguished himself
by his attachment to the queen, and his opposition to

the Earl of Murray; whence she, in return, gratified

him with marks of confidence, and elevated him to

offices of power and trust. Surmises were, however,
circulated, disadvantageous to her character; and so
strong was her aversion to her husband, that he re-

tired to Glasgow. A disorder which seized him soon
after was ascribed to a dose of poison; but Henry had
no suspicion of personal danger, and accompanied
the queen to Edinburgh. He was lodged in a solitary
house, called Kirk of Field, not far from the palace
of Holyroodhouse. Mary attended him assiduously;
but on the 9th of February she suddenly left him, to

be present at the marriage of one of her servants.
About two o'clock next morning, the city was alarm-
ed by a tremendous explosion. The king's residence
was blown up by gunpowder, and his dead body was
found in a neighbouring enclosure. The Earl of Both-
well was generally considered as the author of this

horrid murdei-; and suspicions were propagated that
the queen herself was privy to the crime.
Her conduct evinced unaccountable apathy. Seve-

ral days elapsed before any steps were taken to disco-
ver the murderers. She delayed to bring Bothwell
to a trial, permitted him to enjoy all the dignity and
familiarity of a favourite, committed to him the go-
vernment of Edinburgh castle, and thus gave him the
command of the south of Scotland. She was carried
off by him, and lived with him, and, as soon as he had
procured a sentence of divorce from his wife, the
queen publicly married him.
The news of these transactions threw an odium on

the nation, and, with Bothwell's attempt to seize the
young prince's person, roused the Scottish nobles. A
considerable body of them, headed by the Earl of
Athol, assembled at Stirling, while, to shelter Both-
well and herself from the impending storm, the queen
issued a proclamation, requiring her subjects to as-

semble round her standard, for the defence of her
husband. She likewise circulated a manifesto, vindi-
cating her government, and expressing an anxious
concern for tne safety and happiness of the jirince.
But the associated lords had assembled an army be-
fore the queen and Bothwell were prepared. Lord
Hume suddenly surrounded the castle of Borthwick,
where the queen was; but she escaped to Dunbat,
and speedily collected such a force as to offer her ene-
mies battle. The two armies met at Carberry ; but
Mary soon became sensible that her troops were dis-

afi'ected, and, after some bravadoes of Bothwell, she
surrendered herself into the hands of the confederates,
who conducted her to Edinburgh amidst the insults
of the populace.

Bothwell sailed for the Orkney islands, where he
was pursued by Kirkaldy of Grange, and having
escaped in a boat, proceeded to Denmark, where he
was thrown into prison and died.

The queen experienced the most severe treatment,
and was sent under a guard to Lochleven castle, v.iil-

a warrant to William Douglas to detain her as his
prisoner. The mistress of the house was the Earl of
Murray's mother, who pretended to have been law-
fully married to the queen's father: she therefore
hated her captive, and treated her with sevcritv
When the news of these events reached England, Eliza-
beth despatched an ambassador to negotiate with the
queen and her enemies; but the ambassador was de-
nied all access to her, and the confederates eluded
every proposal on her behalf, while the protestant
preachers inflamed the minds of the people against
their sovereign.

Under these circumstances, it was deemed eligible
to establish a legency; and the greatest number of the
associated lords gave their suffrages to elevate the
Earl of Murray to that dignity. Lord Lindsay was
appointed to acquaint the queen with the general de-
termination. She signed three instruments, resign-
ing the crown to her son, appointing Murray regent,
and nominating a council to administer the laws til?

his arrival in Scotland. In consequence of her re-
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signation, the young prince was proclaimed by the

title of James the Sixth, and was crowned at Stirling.

The Earl of Murray arrived in Scotland soon after,

and was invested with the regency. He summoned
a parliament, which ratified the queen's resignation,

and confirmed his appointment to the regency. Sir

James Balfour was bribed to surrender the castle of

Edinburgh, and the garrison of the castle of Dumbar-
ton was compelled to capitulate.

Notwithstanding the apparent unanimity, there were

many secret murmurs and cabals. The rigour of the

queen's sufferings moved many who blamed her im-

prudence; and a party of the nobility met at Hamil-
ton, and concerted measures for supporting her in-

terests. Meanwhile the queen was devising means
for her escape, and succeeded in regaining her liberty

by the aid of her keeper's brother, George Douglas,

who conducted her in disguise into a small boat, and

accompanied her to Hamilton, where she was speedi-

ly attended by a train of nobles, and an army of six

thousand. A bond of association was signed for her

defence, and it was declared that the queen's resigna-

tion was illegal and void.

Elizabeth, informed of Mary's escape, despatched

Maitland with congratulations and promises of sup-

port; but the queen's fate was decided before succours

could arrive. The regent was at Glasgow when he

received information of the queen's escape, and,

notwithstanding his inferiority, look the field, and

awaited the approach of the enemy. A battle was

fought at Langside, which was decisively in favour of

the regent, and the queen's army was dispersed. The
queen had beheld the engagement from a neighbour-

ing hill, and when she saw her army broken and routed,

she fled southwards to the abbey of Dundrennan, a

distance of sixty Scots miles from the field of battle.

She there deliberated upon the most eligible steps.

If she remained in Scotland, she anticipated a prison

or death. She was unprovided with the means of es-

caping to France; and as the late behaviour of Eliza-

beth afforded some hope^of protection and assistance,

she overlooked all other considerations, and resolved

to take shelter in England.

Notwithstanding the entreaties and remonstrances

of Lord Herries and the archbishop of St. Andrews,

she embarked on board a fishing-boat, and landed the

same day at Workington, about thirty miles from Car-

lisle; despatched a messenger to London, announcing

her arrival, and desiring leave to visit Elizabeth, and

soliciting her protection. Elizabeth had now in her

hands a hated rival, yet policy required some show
of friendship and humanity to Mary; but observed,

that while the queen of Scots lay under the imputa-

tion of a crime so horrid as the murder of her hus-

band, she could not admit her to an audience. She,

therefore, required that Mary should clear herself of

the crimes alleged against her, when she might de-

pend upon a reception suitable to her dignity, and

support proportioned to her necessities.

Mary was overwhelmed with surprise and grief, but

she had no choice, and therefore agreed to- 'submit

her cause, in the confidence of justifying herself. Eli-

zabeth now began to act as umpire between the queen

of Scots and her rebellious subjects, and immediately

sent to the earl of Murray, requiring him to desistfrom
the prosecution of the queen's party, and to delegate

some persons to justify his conduct against his sove-

reign. The regent replied, that he would himself
take a journey to London, attended by other commis-
sioners, and would willingly submit the determination
of his cause to Elizabeth. Mary now perceived the
snare laid for her. She, therefore, retracted her offer,

and declined making any reply to the accusations of
her subjects; though she was ready, out of friendship

to Elizabeth, to satisfy her scruples, and Lord Her-
ries, in her name, requested present aid from Eng-
land, or liberty for his queen to pass over to France.

Elizabeth submitted the affair to the privy council,

who agreed that she could not permit her to leave the

kingdom, and it was also deemed necessary to remove
the royal captive to Bolton castle. Mary had already
experienced the miseries of imprisonment, and Eliza-
beth availed herself of this to extort her consent to

the intended trial. Allured by plausible professions,

Mary agreed to vindicate herself by commissioners.
While the English court was employed in these delibe-

rations, the regent Murray resolved to proceed against
his prisoners and the queen's partisans, with the
greatest rigour. He marched with 5000 troops into

the west of Scotland, with the intention of reducing
the Hamiltons, and laying waste their estates; but
disbanded his forces in compliance with the wishes of
Elizabeth.

He afterwards called a parliament, to obtain a legal

sanction for attainting those nobles who refused to

acknowledge the king's authority. Argyll and Hunt-
ly assembled their forces to prevent the meeting, but
Mary commanded them to lay down their arms. A
few of the queen's partisans were punished ; the rest

were allowed still to hope for favour; but before Mary's
commissioners gave in their complaints, they entered

a protest, stating that their appearance in this cause

should not be understood as compromising the dignity

of her crown, or as an admission of subordination to

England.
During the conference, the queen's commissioners

seemed to triumph, as the regent had cautiously de-

clined accusing her of any participation in the guilt

of her husband's murder. He therefore demanded of
the English commissioners, whether they were invest-

ed with authority to pronounce sentence against the

queen, in case her guilt should be proved ; whether
they would deliver an actual sentence without delay;

whether she would be delivered into the hands of the

regent, or be so effectually restrained as to be unable

to disturb the government now established in Scot-

land; and whether Elizabeth would acknowledge the

young king, and protect the regent. Instead of re-

solving them, Elizabeth removed the conference to

Westminster, and appointed nevt' commissioners. She
likewise admitted the regent to an audience; who,
encouraged by the assurances of Elizabeth's protec-

tion, laid aside his reserve, and charged the queen of

Scots with being accessary to the contrivance and exe-

cution of her husband's murder. The earl of Len-
nox, supporting this accusation, craved vengeance
for the blood of his son.

But Elizabeth wished to obtain evidence, and Mur-
ray produced some love-letters and sonnets from Mary
to Bothwell, containing proofs of her guilt. Mary's
commissioners endeavoured to change the inquiry into

a negotiation; but finding it impracticable, they broke

off the conference without making any reply. Having
obtained these evidences, Elizabeth issued orders for
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her removal to Tutbury. She wrote to her as if the

presumptions of her guilt had amounted to proof; in

hopes, but in vain, of constraining her to confirm her

resignation of the crown.

The proceedings were now ended, and Elizabeth re-

solved to detain Mary a prisoner in England, hoping

that the proofs of her guilt would apologize for the se-

verity of her treatment. The regent, before his de-

parture, had an audience of Elizabeth, who assured

him of her favour and support, but declined acknow-

ledging the young king of Scots, or treating with

Murray as regent of Scotland. Mary recriminated

upon the regent, by accusing him of having devised

and excited the murder of the late king, and endea-

voured to raise her adherents in Scotland. She caused

a report to be circulated, that Murray had agreed to

convey the young prince into England, to surrender

the fortresses in Scotland, and to acknowledge the su-

periority of England. To counteract these reports,

Elizabeth published a counter-proclamation.

With the view of strengthening the queen's party,

the court of France sent over the duke of Chatelherault

to Scotland, and Mary invested him with the authori-

ty of her lieutenant-general in Scotland, together with

the title of her adopted father.. An accommodation
was effected between the hostile factions, although

Argyll and Huntly refused to be included in the treaty.

The regent commanded his guards to seize the duke

of Chatelherault and Lord Herries, and imprisoned

them in the castle of Edinburgh. A blow so decisive,

produced immediate tranquillity.

The duke of Norfolk now openly avowed his design

of marrying the queen of Scots; but he was committed
to the tower, and Mary was removed to Coventry,

•where her imprisonment was rendered more painful.

These transactions were succeeded by an attempt to

restore the queen of Scots by force of arms. The earls

of Northumberland and Westmoreland had warmly
espoused her interest, and were encouraged by a

promise of money and troops from the king of Spain.

But Elizabeth concerted her measures with so much
vigour, that the chiefs of the conspiracy fled to Scot-

land, and the common people dispersed. Elizabeth

now opened a negotiation with the regent, for deliver-

ing Mary into his hands; but the French and Spanish
ambassadors remonstrated, and the project was aban-

doned by the sudden death of the regent, who was
assassinated at Linlithgow by Hamilton of Bothwell-

haugh.
On the death of the earl of Murray, the queen's

party seemed for a while to triumph. At length, by

the recommendation of Elizabeth, the earl of Lennox
was chosen regent. After being tantalized with the

hopes of liberty, Mary found herself under stricter cus-

tody than ever. Conceiving herself abandoned by the

court of France, she corresponded with Philip of

Spain, who supjjlied herself and her friends in Scotland
with money.
A scheme for rescuing Mary, and overturning the

English government was concerted by the bishop of

Ross, the Spanish ambassador, and Ridolphi, an agent
of the pope. It was proposed, that the duke of Alva
should land 10,000 men in England: that the duke of
Norfolk, who had renewed his engagements with
Mary, should join his friends, together with the Eng-
lish catholics; and that the combined forces should
march to London, and oblige Elizabeth to submit to

whatever conditions they might impose. But the

English nation was delivered from the threatened dan-

ger by the discovery of the plot to Lord Burleigh.

The unfortunate queen of Scots, who had been the

remote cause of these commotions, was treated with
greater severity; and no person was permitted to see

her but in the presence of her keepers. The English
commons voted an address to Elizabeth, praying that

Mary might be tried and capitally punished. The state

of her affairs in Scotland was very unpromising. Dum-
barton castle, the only fortress in the kingdom that

owned her authority, was surprised and taken by Cap-
tain Crawford of Jordanhill.

Crawford seized in it the archbishop of St. Andrews.
He was carried to Stirling, and, as he had been for-

merly attainted, was, without any formal trial, execut-

ed. This enraged the queen's party, and Kirkaldy, the

governor of Edinburgh castle, seized the metropolis,

and issued a proclamation denouncing the authority

of the regent as usurped and unlawful. Huntly, Home,
and Herries, assembled with their followers at Edin-
burgh, which they garrisoned. The factions which
divided the kingdom were both influenced by religious

considerations. The prince's adherents defended his

authority as the best support of the protestant reli-

gion; the queen's partisans hoped, by her restoration,

to re-establish popery; and the nobles, who respective-

ly adhered to them, assembled in diftercnt parlia-

ments. Only three peers and two bishops assembled
in the queen's parliament; and they passed an act, at-

tainting two hundred of the prince's friends, who were
assembled at Stirling, where Lennox and his partisans

were surprised in the heart of the town. The earl of

Mar, with only thirty soldiers, sallied out and fired

upon the enemy. The townsmen armed themselves,

and joined, when the assailants, in their turn, surren-

dered themselves, and the regent fell a sacrifice. Mar
was elected to the regency, and concluded a truce with
the queen's party, by means of the French and Eng-
lish ambassadors: but he shortly died, and was suc-

ceeded by the earl of Morton, who acted in concert

with Elizabeth.

The captive queen's influence rapidly declined in

both kingdoms. Her partisans in Scotland were glad

to submit to the king's authority, and accept of an in-

demnity for all past offences. Still the nobles were
divided into factions; and finding his situation untena-

ble, Morton resigned his authority into the hands of

the young king, who, though but eleven years of age,

assumed the administration.

The count d'Aiibigney was despatched to Scotland

by the duke of Guise, in order to detach James from
the English faction. He gained the affection of the

young monarch, and, notwithstanding his remon-
strances, Morton was arrested, accused as an accom-
plice in the late king's murder, and condemned to suf-

fer as a traitor. He admitted that Bothwell had com-
municated to him the atrocious design; but pleaded
that the queen had acquiesced and desired his concur-

rence, and denied that he had ever expressed any ap-

probation of the murder. Apprized of Morton's con-

demnation, Elizabeth interceded in his behalf, and or-

dered a military force to the borders. But those mea-
sures served only to hasten his execution.

The influence of the royal favourites over the young;

king was such, that a conspiracy was formed for seiz-

ing James's person. A convention of estates, and an
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assembly of the church, were convoked to ratify the

security of the conspirators. A protracted and fruit-

less negotiation for Mary's release and restoration to

a limited authority, was opened between the French
and English ambassadors; but the privy council reject-

ed all treaty of accommodation. James made his

escape to St. Andrews, where he summoned his friends

to attend him. Argyll, Montrose, and Rothes, hasten-

ed to pay their duly to their sovereign; while the con-
spirators, Angus, Hamilton, Mar, and Glammis, fled

to England, and were protected by Elizabeth. The
carl of Gowrie was kept in prison, and on some new
accusation, was condemned and executed. Arran and
his violent conduct soon rendered the party of the

exiled lords popular. Being assisted by Elizabeth,

they made two successive attempts on Stirling castle,

whither the king had fled for refuge, and prevailed.

They obtained pardon soon after, and were re-instated

in their honours ai\d fortunes, while the royal minions
were dismissed. Arran was degraded; and Elizabeth,

pleased with this change, maintained a correspondence
with the new ministry of James. The more effectually

to accomplish her purpose, she prevailed upon him to

accept of a pension, and a treaty of mutual defence was
also concluded.
The rigorous restraints imposed upon the captive

queen of Scots, pushed her into enterprises which
threatened the repose of Elizabeth. The English se-

minary at Rheims had wrought themselves to a high
pitch of rage against Elizabeth, and regarded her as-

sassination as the most meritorious of enterprises. For
this purpose John Savage was sent over to England,
and John Ballard, a priest of Rheims, formed the pro-

ject of dethroning her, and restoring the catholic reli-

gion in England. Anthony Babington, to whom Bal-

lard disclosed his intentions, had been persuaded to

interest himself in Mary's deliverance; and he was re-

commended to the captive queen as a person worth
engaging in her service. Encouraged by his ready
acquiescence, Ballard discovered to him the design of

Savage, and proposed to join five others with him iu

the desperate undertaking. Babington successfully

employed himself in increasing the number of his as-

sociates, and drew into the conspiracy many discon-

tented catholic gentlemen. On the same day that

Elizabeth was to be assassinated, Babington proposed
to rescue Mary from her guards.

These designs were detected by Walshingham; but

the extent of the ramifications was not fully discovered
till Gifford, a priest, came over to make him a tender

of his services. Babington and his associates engaged
this priest to communicate their designs to the captive

queen, and Mary expressed her approbation of the ex-

ertions of her friends, assuringthem of reward. These
letters were carried by Gifford to the secretary, and
were deciphered.

Ballard was apprehended; the other conspirators

were speedily discovered and thrown into prison. The
leaders made a full confession, and fourteen were con-

demned and executed. Elizabeth now determined to

bring Mary to a public trial, as being accessary to the

conspiracy. Tier p.-ipers were accordingly seized, her
principal domestics arrested, and her two secretaries

sent prisoners to London. Forty commissioners, with
five other judges, were sent by the English court to

Fotheringay castle, to hear and decide this cause.

Mary protested against the authority of the commis-

sioners, but was persuaded to appear to hear and to
give answer to the accusations that should be prefer-
red against her; but she still refused to acknowledge
the jurisdiction of the court. The chancellor vindi-
cated his authority, by pleading the supreme jurisdic-
tion of the English laws over every one who resided
in England.
The crown lawyers proved Chat she had allowed her-

self to be addressed as queen of England; that she had
corresponded with some noblemen, in the view of en-
gaging the Spaniards to invade the kiugdom; that she
had proposed to transfer her right to the crown oi

England to Philip of Spain, should her son refuse to
become a catholic; and that she had concurred in the
design of assassinating Elizabeth.

The chief evidence against the queen arose from the
declarations of her servants. She demanded that they
should be confronted with her; and concluded with
the most solemn denial of having ever entertained or
concurred in the illegal design against Elizabeth's life.

Her objections were over-ruled, and her requests
evaded.
Having finished the trial, the commissioners ad-

journed to the star chamber, where they delivered
their verdict of guilty against Mary. Sentence of
death was then pronounced against the captive queen;
but a declaration was published on the same day by
the judges, that "this sentence did nowise affect or
derogate from the title and honour of James, king of
Scotland, and that he was in the same place, degree,
and right, as if the sentence had never been pro-
nounced."

Notwithstanding Elizabeth had now brought affairs

with Mary to that crisis which she had long ardently
desired, she felt a reluctance to execute the sentence,
resisted the solicitations of her ministers, and affirmed
that her people's safety only induced her to hesitate a
moment in pardoning all the injuries she had received
from the queen of Scots.

That the execution of the sentence might appear to

be the general wish of the nation, Elizabeth summoned
a new parliament, which unanimously voted an ad-

dress, praying that the sentence might be executed
without delay; and this resolution was published by
proclamation. No sooner was Mary's sentence gene-
rally known, than great efforts were made by foreign

princes to prevent its execution. The young king of

Scots wrote a letter to Elizabeth, remonstrating
against the injustice of the whole procedure. The
Master of Gray and Sir Robert Melville were des-

patched to enforce the remonstrance, and to accompa-
ny their arguments with menaces.

In order to alarm the English, rumours were circu-

lated that the Spanish fleet was arrived at Milford^ha-

ven,—that Mary had escaped from prison,—that a

conspiracy was formed to assassinate Elizabeth and

burn London. Elizabeth ordered her secretary to

draw out privately the warrant for Mary's execution.

She signed it, and then commanded him to carry it

to the chancellor, in order to have the great seal ap-

pended to it. Next day she countermanded that or-

der; and when informed that the warrant had already

passed the great seal, she appeared to be moved, and

blamed her secretary's precipitation. The privy coun-

cil, being informed of the whole transaction, persuaded

Davidson to send the v/arrant to the earls of Shrews-
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bury and Kent, who were commanded to see it exe-

cuted.

The earls went to Fotheringay castle, informed

Mary of their commission, and desired her to prepare

for death by eight o'clock next morning. She replied,

that she did not expect that the queen her sister would

have consented to her death, or have executed the

sentence against a person not subject to the laws and

jurisdiction of England. " But as such is her will,"

said she, " death which puts an end to all my mise-

ries, shall be to me most welcome; nor can I esteem

that soul worthy the felicities of heaven, which cannot

support the body under the terrors of the last passage

to the blissful mansions."
Mary was executed on the 8th of February 1587,

in the forty-fifth year of her age, and the nineteenth

of her captivity in England.
When queen Elizabeth was informed of Mary's ex-

ecution, she affected the greatest surprise and con-

cern. She asserted that Mary had been put to death

without her knowledge, and against her inclination.

Under the pretence that he had exceeded his commis-
sion, Davidson, her secretary, was fined ten thousand
pounds and imprisoned.
These appearances were assumed to appease the

young king of Scotland, who publicly avowed his de-

termination to employ the whole force of his kingdom
in order to avenge his mother's death. He recalled

his ambassador, and refused an audience to an envoy
who had been sent with a letter of condolence and
apology from Elizabeth. Many of his nobles advised
him to take up arms without delay; and the catholics

recommended an union with Spain. After allowing
James to vent his grief and anger, Elizabeth employed
emissaries to induce him to forliear hostilities; and
he fell into a good understanding with the court of

England. Such was James; such was the Scottish

nation. Which was most spiritless and most base,

posterity may attempt to settle.

The safety of Britain, and the preservation of the

reformed religion, required the steady co-operation of

the Scots and English. Philip of Spain projected, not

only the invasion, but the conquest of England. Both
Elizabeth and Philip endeavoured to secure the alli-

ance of the king of Scots; and, in a convention of the

nobles, he avowed his resolution of acting in concert
with Elizabeth against the common enemy, and offer-

ed to send an army to her assistance.

James's zeal was nobly seconded by the devotion of

his subjects; and a bond was framed and subscribed
by the nobles, the clergy, and the people. The Span-
ish armada at last sailed, but continual disasters at-

tended its course. Tremendous storms and successive
battles combined to frustrate its object; and not one
half of the fleet returned to Spain.

Disappointed in his expectations of conquering
England by a naval armament, Philip proposed to

transport a body of troops to Scotland, whence he
hoped to make a successful attack upon England. In
order to accelerate his design, he remitted a sum of
money to be distributed among the Scottish nobles
most zealous for popery. ' In consequence, the earls

of Huntly, Crawford, Errol, and Bothwell, offered six

thousand men to make him master of the kingdom.
These treasonable designs were detected by Elizabeth's
ministers. James was inclined to soothe rather than
to irritate tly catholics; and a short imprisonment
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was the only punishment inflicted upon Bothwell and
his associates.

The royal clemency was ungratefully requited by
the delinquents, who soon after attempted to seize the
king's person. But Maitland disconcerted their ma-
chinations, and they retired to the northern parts of
the kingdom; where, being closely pursued by a force
under the king in person, they surrendered, and threw
themselves on his mercy. They were tried and con-
victed of treason; but James, agreeably to his usual
policy, confined them a few months and then set them
at liberty.

The king's marriage was an event which the Scots
desired, and he had made overtures for that purpose
to the eldest daughter of the king of Denmark. But
Elizabeth, desirous to prevent every incident that
might render the accession of the king of Scots more
acceptable to the English nation, artfully corrupted
his ministers, and the Danish monarch wedded his
daughter to the duke of Brunswick. James then paid
his addresses to her younger sister, the princess Ann;
and an embassy was immediately sent by the Scottish
court to Denmark. The articles of marriage were
settled; the ceremony was performed by proxy; and
the princess embarked for Scotland. But her fleet

was driven by a storm on the coast of Norway. James
encountered the perils of a voyage across the North
Sea, in order to conduct his bride home; and, after

spending the winter in Copenhagen, he returned home
and was joyfully received by his subjects.

The policy of the kingdom was at that time in a
miserable condition. The fierce and untractable spirit

of the nobles occasioned numerous and mortal quar-
rels. Assassination and murder were perpetrated
with impunity. The ignorance of the times is ex-
hibited in the general belief in sorcery and witchcraft.
Many ignorant persons accused of using incantations,

were punished without mercy. Bothwell was com-
mitted to prison, but he soon made his escape. Impu-
ting the king's severity to the personal enmity of the
chancellor, he assembled his followers, to be revenged.
He had nearly accomplished his purpose, when an
alarm was given to the citizens of Edinburgh. Both-
well fled. A royal commission was issued, empow-
ering the earl of Huntly to pursue and punish the fu-

gitive; but Huntly intent on gratifying his private re-

venge, slew the earl of Murray, aud burned his house
to the ground. The murder of the regent Murray's
son, excited general indignation. The citizens of
Edinburgh rose in a tumultuous manner; and, to es-

cape the popular fury, James retired with his court to

Glasgow, where Huntly surrendered himself, but es-

caped with impunity. Such a dereliction of public

duty rendered the king's administration very unpopu-
lar. To conciliate the favour of the people, James
lent an ear to the complaints of the presbyterian clergy,

and courted their favour. Thus was the presbyterian

church, with its discipline and judicatories, for the

first time established by law.

The tranquillity was soon interrupted. Bothwell
suddenly appeared at Falkland, and unsuccessfully at-

tempted to seize the king's person. A more danger-

ous conspiracy was discovered soon after. The earls

of Angus, Errol, and Huntly, had entered into aa
agreement with the king of Spain, for the re-establish-

ment of the Catholic worship in Scotland, and for ef-

fecting the same purpose subsequently in England,
4Q
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George Ker was iniimldated by the torture to make a

full disclosure of the conspiracy. Graham of Fiiitry,

and Barclay of Ladyland, whom he accused as accom-
plices, were taken into custody, and corroborated his

evidence. All ranks now stood forth for the liberty

and independence of their country. Angus was com-
mitted to the castle, Graham was tried and beheaded.
Errol and Huntly were summoned; but they fled to

the mountains. James marched into the north, placed

garrisons in the castles of the contumacious barons,

and appointed the earls of Athol and Marischal to

maintain the public peace.

The poverty of his finances was a subordinate cause

of the impotence of James's government. The court

was divided into two factions, under the queen and the

chancellor. To attain the ascendency the queen's

party recalled Bothwell. He received a pardon; but

parliament refused its sanction. He now fled to Eng-
land, where he was secretly protected by Elizabeth.

Though the prosecution of the Catholic earls was
suspended, the parliament at length passed an act of

attainder against them, and they agreed, upon certain

conditions, to leave the kingdom. Bothwell being de-

tected as an accomplice, forfeited the protection of

Elizabeth, and took shelter first in France, and then

in Italy, where he died.

Discord now broke forth between the king and the

presbyterian clergy. The general assembly appointed a

day for public fasting, and settled a deputation, which
importuned the king to confiscate the forfeited estates

of the exiled lords. But Jatnes dreaded the conse-

quence of exasperating a faction so powerful, and was
therefore inclined to mitigate their punishment, and
permit them to return home, to which the con-
vention consented. On this the assembly's committee
remonstrated, and their representation being disre-

garded, they wrote circular letters to all the presby-

teries in Scotland, enjoining every clergyman to pub-
lish the anathema of the church against the popish
lords, and encouraging them to stir up the nation in

defence of their religion.

A convention met at Edinburgh, under the name of

the standing council of the church; and the king
could not conceal his indignation at conduct which he
considered an invasion of his prerogative, and an ap-

proximation to rebellion.

The intemperate zeal of a clergyman hastened the

crisis. Black, a minister, inveighed from the pulpit

against the recent measures of the government. The
English ambassador complained, and Black was sum-
moned to answer before the privy council. He re-

fused to obey; appealed to the judicatories of the
church: and, enraged at his contumacy, the king sen-

tenced him to be banished beyond the river Spey, and
avowed his determination to compel the clergy to

submit to the jurisdiction of the civil courts for all

offences against the laws of the realm.
The opposition which the king made to the pro-

ceedings of his opponents, was represented as an evi-

dence of his apostacy. The king was led to believe
that the citizens of Edinburgh assembled clandestine-
ly for military training. The ministers were alarmed
by a report that the king was under the secret influ-

ence of the catholic lords. Disorder and tumult suc-
ceeded. The multitude voted a petition to the king,
praying for a redress of ecclesiastical grievances, and
lor the removal of obnoxious counsellors. A deputa-

tion of noblemen, ministers, and burgesses, presented
it in the presence of the Court of Session. But the
king declined receiving the petition, and retired. The
multitude gave way to rage, called for arms, threat-
ened the king and his courtiers with instant death;
but the magistrates succeeded in quelling the tumult.
James withdrew to Linlithgow. The courts of law
were ordered to follow, and the nobility and gentry
were ordered to return home. The clergy used all

their address to counteract the royal mandate, inflam-

ed the minds of the people by violent invectives

against the government, and represented the necessity

of an immediate association for mutual defence. Lord
Hamilton was solicited to become the leader; but he
apprised the king of the hostile design. A perempto-
ry order was sent to Edinburgh to seize and imprison
the ministers; and the clergy absconded.
The affair was laid before a convention of the es-

tates, by whom the ministers and their coadjutors
were pronounced guilty of treason; and it was enacted,
that every clergyman should be obliged to subscribe
a declaration, acknowledging the royal authority as

alone competent to prosecute and punish all offences

civil and criminal. Magistrates were commanded
to apprehend those ecclesiastics who should utter in

their sermons indecent reflections upon the king's

conduct. Edinburgh was declared to be disfranchis-

ed; but, through the intercession of Elizabeth, he be-

came reconciled to the delinquents, and absolved them
from the penalties of law. Though the king had
gained an undisputed ascendency, he pursued his ad-

vantage with moderation, but address. The greater

part of the reformed clergy were indigent, and, as

their poverty generated discontent and envy, he con-
ceived the design of exciting the jealousy of the un-
provided clergy against their beneficed and more dig-

nified brethren.

The proceedings of the General Assemblies con-
vened at Perth and Dundee, evince how effectually

they were brought under the king's control. Many
points of discipline were voluntarily abandoned, the

license of declaiming on the measures of the govern-
ment from the pulpit was censured, and the patronage
of the most populous districts was vested in the

crown. The exiled lords were restored to the church,
and were reinstated in their honours and fortunes.

James secretly pursued the commission of the Assem-
bly to petition parliament, that the presbyterian cler-

gy might be there represented, as in the time of the

popish hierarchy, to watch over the interests of the

church.
This excited violent debates between the Assembly

and the subordinate ecclesiastical courts; but it was
finally decided, and fifty-one ministers were nominat-
ed by the king to the vacant benefices, which entitled

the incumbents to a seat in parliament, from lists pre-

sented by the Assembly.
The discontent occasioned by this innovation, was

aggravated by the appearance in Edinburgh of a com-
pany of players; and James, who had been formerly

suspected of popery, was now indirectly charged with

infidelity. An act was passed by the kirk-session of

Edinburgh, declaring it to be scandalous to resort to

the theatre; but as the king resented this interfer-

ence, the ministers judged it prudent to yield to his

authority, and the obnoxious statute was repealed.

A season of domestic tranquillity seemed to dawn
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on the nation. But the poliiical horizon was sudden-

ly overcast by a tempest Tvhich destroyed the house

and fortunes of the noble family of Gowrie. As the

king was preparing himself for the chase at Falkland,

Alexander Uuthven, second brother to the earl of

Gowrie arrived and informed the king that he had
apprehended a stranger of very suspicious appear-

ance, possessed of a groat quantity of foreign gold.

James proposed to send a warrant to the magistrates

of Perth to detain and examine the suspected stranger,

and to report the result} hut Ruthven earnestly en-

treated his majesty to accompany him in person and

investigate the affair. About noon, the king hastily

left Falkland in company with Ruthven. They were
overtaken on the way by Lennox, Mar, and others, to

the number of twenty persons.

Two messengers were successively despatched by
Ruthven to his brother to announce his majesty's ap-
proach. The earl of Gowrie in consequence rode to

meet the royal party, and conduct them to his castle.

While his attendants were dining in an adjoining
apartment, Ruthven requested the liing to accompany
him whither Ibe prisoner was secured. After follow-

ing his guide through several apartments, the doors
of which were successively locked as they passed,

Ruthven opened the door of his small study, and the

king was surprised and alarmed at the sight of a man
armed with a sword and a dagger. Ruthven snatched
the weapons and held the point of the dagger to the

king's breast, reminding him "of his injustice and
cruelly to his father, and threatening him with in-

stant death should he make any noise or offer re-

sistance.

James expostulated, flattered, and threatened. Ruth-
ven protested that his majesty should receive no in-

jury if he v/ould swear not to escape or raise an alarm,

and was then given in charge to the armed man.
Ruthven retired, and James prevailed on his keeper
to open a window tliat looked to the street. Mean-
time, Lennox and Mar, impatiently inquired whither
he had retired, and Gowrie replied that he had set off

for Falkland. Rutlivcn had relumed to the king, and
offered to bind his hands. James replied, that he was
born a free king, and should die a fiec king. Ruth-
ven seized him by the throat, and a violent grapple
ensued. The king dragged his opponent to the win-

dow, and shrieked for help. At that moment the

lords were passing by, and, rushing into the castle,

began to demolish every obstacle which prevented ac-

cess to the king.

Sir Johti Ramsay stabbed Ruthven, and Sir Thomas
Erskine and Sir Hugh Hcrries immediately killed

liini. notwithstanding his protestations of innocence.

Erskine and Merries had no sooner joined the king,

than Gowrie entered with two drawn swords and
several attendants. The king's friends had presence
of mind to thrust him into the study. Gowrie was
pierced through the heart, and his attendants fled.

No sooner had the incidents transpired, than the

burgesses of Perth, of which Gowrie was provost,

surrounded the castle, and threatened the king and
his followers with vengeance. James conciliated the

multitude by detailing to them the particulars of his

escape, and left Perth for Falkland. Of the different

hypotheses that have been advanced to account for

this mysterious and tragical event, none appears ra-

tional or satisfactory. The most probable solution

is, that Gowrie had formed a design to seize the
king's person, and by that means acquire the absolute
direction of the state.

The news reached Edinburgh on the following day.
The privy council issued an order to the ministers to

offer public thanksgiving for his majesty's happy de-
liverance ; but they declined giving publicity to a
story which seemed to them problematical and du-
bious. Tlieir incredulity was at last overcome by
the terror of the king's resentment. Robert Bruce,
less obsequious, was punished for his scepticism with
the forfeiture of his benefice and banishment.
The parliament proceeded with great severity

against the house of CJowrie. An indictment for

high treason was preferred against the dead bodies
of the murdered brothers, who were capitally con-
victed, their honours and estates forfeited, and the
sirname of Ruthven abolished. Three of Gowrie's
servants were executed at Perth. James was now
encouraged to prosecute the salutary undertaking of
reforming the Highlands. It was his aim to render
the turbulent mountaineers peaceful, and to lessen

their attachment to military pursuits. Tlie feudal
chiefs were made responsible for the peaceful conduct
of their vassals; and the laws for repressing idleness
and restraining the predatory habits of the peasantry
were commanded to be rigorously enforced.
Three towns were ordered to be built, in Lochaber,

Cantyre, and Lewis. But a colony that had been
transferred from Fife to Lewis, was surprised and mur-
dered, and obliged to abandon the settlement. For
several years previous to Elizabeth's death James
made many efforts to secure his accession to the Eng-
lish crown. Being allied by marriage to many Ger-
man princes, he obtained from them an acknowledg-
ment of the justice of his claim, and corresponded
with the pope, who declared in his favour.

Elizabeth, apprised of this transaction, was induced
to scrutinize his conduct towards the catholics, and
this increased her indecision to nominate him as her
successor. But these appearances were counterbal-
anced by an explicit assurance of support from the
English Catholics, from many of the nobles, and from
the queen's own ministers. The court of France at-

tempted to throw obstacles in the way of this union;
and though anonymous pamphlets were circulated

unfavourable to the king's right, they were disre-

garded, and every religious and political party coa-
lesced in promoting his accession. The time at

length arrived, and after a reign of forty-five years,

Queen Elizabeth expired in the seventieth year of her
age.

In compliance with the wishes of her ministers,

Elizabeth on her death-bed named the king of Scots
as her successor. The news was communicated to

James by the privy council at London. He caused
his titles to be immediately proclaimed, and prepared
to take possession of the English throne. On the
Sabbath day before his departure, he went to the

church of St. Giles, and addressed a long discourse

to the audience, in which he enumerated the many
proofs he had given his countrymen of affection and
zeal, promising to revisit his native country every
third year. He committed the civil administration

of the kingdom to the priry council and the officers

of state, and intrusted the guardianship of his chil-

dren Henry, Charles, and the Princess Elizabeth to

4Q 2
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different noblemen. He commenced his journey for

London on Tuesday the 5th of April, with a splendid

but select train of the principal nobility, and entered

it on the 17th of May.
A concurrence of favourable circumstances attend-

ed the elevation of the king of Scots to the English

throne. Civilization and commerce had advanced
with unexampled rapidity during Elizabeth's reign,

and though James was born and educated among a

rude people, the English nation submitted cheerfully

to his authority. His natural facility soon displayed

his character in a disadvantageous light. Elizabeth

had bestowed her favours with great discretion

;

James created 237 knights within six weeks after his

arrival in England. A pasquinade was stuck up at

St. Paul's intimating an art to be taught to assist the

memory in recollecting the names of the new nobility.

Two conspiracies were soon formed to subvert the

government. Sir Walter Raleigh, some noblemen,

and two catholic priests, are said to have been the

chief persons implicated in the first. The second,

well known by the name of the Gunpowder Plot, seems
to have been devised by the English catholics in re-

venge for the disappointment they suffered from a

monarch who, they flattered themselves, must have

a predilection for a church to which his ancestors had

been inviolably attached. The miserable condition

of Scotland had been often ineffectually lamented by

the king, for almost all his subjects were tyrants or

slaves. The state of agriculture was stationary and

languid. The trade was limited to a few towns, and

offered few inducements to a people naturally attach-

ed to military pursuits. As a preliminary to any na-

tional improvement, James proposed to unite the

kingdoms, and for that purpose he prevailed on the

parliaments of both kingdoms to nominate commis-
saries to settle the basis of a treaty. The English

commissioners proposed an uniformity of laws as the

basis of a treaty; and declined to communicate the

privileges of an Englishman to aliens so recently their

enemies upon any other terms. This frustrated the

whole project of the union. Of the various articles

prepared by the commissioners, only the abolition of

hostile laws was adopted.

James attempted with better success to introduce

episcopacy into Scotland, under the pretext of a laud-

able conformity ; but that event proved unpropitious

to the Scottish church, which was assailed and shaken

to its foundations. As a preliminary, the indepen-

dence of the General Assembly was first attacked.

A few ministers, delegated from nine presbyteries,

met at Aberdeen, and proceeded to assert their rights,

notwithstanding a prohibition from the privy council.

By their own authority alone, they summoned another

assembly, to be held the same year, after which they

immediately separated. This assembly was by pro-

clamation declared unlawful, and Welsh and Drury,

two popular preachers, were tried for treason and

convicted. The act annexing the church lands to the

crown was repealed; the bishops were restored to their

estates and dignity ; thirteen dilapidated bishoprics

were re-established, and seventeen inferior benefices

were converted into temporal lordships. An ecclesi-

astical assembly was held soon after at Linlithgow,

the members of which were nominated by the bishops,

as favourable to their interests, and summoned by the

king from their respective presbyteries. In order to

reconcile the clergy to these proceedings, 50,000
merks were privately distributed by the earl of Dun-
bar among the most clamorous or necessitous.

Andrew Melville, the successor of Knox, James
Melville, his nephew, with six others, were invited to

hold a conference at London respecting the disputed
points, but it terminated in acrimonious altercation,

and their conscientious adherence to their principles

was punished with imprisonment and exile.

The archbishop of Glasgow was created an extraor-

dinary lord of session, to restore a spiritual intermix-

ture on the bench, which had been discontinued since

the Reformation, Two courts of high commission were
erected at St. Andrews and Glasgow. An assembly
of the church convened at Glasgow, recognised the su-

premacy of the prelates; the parliament confirmed and
enlarged their powers, and, to consummate their ordi-

nation, three of their number were summoned to Lon-
don to receive consecration from the English bishops.

The king now prepared, afterfourteen years absence,

to visit the scenes of his youth. A splendid retinue of

the English nobility accompanied him to Edinburgh,
and his arrival was welcomed by the Scottish muse in

classical and panegyrical orations. The chief object

of his journey was to assimilate the forms and cere-

monies of the Scottish church to the episcopal ritual.

But many of the Scottish nobles became alarmed for

the preservation of the rich domains, of which they
had despoiled the catholic clergy at the Reformation;
the numbers nominated by the king were rejected by
the nobles ; while so violent was the opposition, that

the king threatened to dissolve the parliament.

A reconciliation being effected, James proceeded in

his design, and announced his resolution of introducing
certain practices into the Scottish church. These in-

novations the clergy durst not openly oppose, and they
were more desirous to conciliate the king than submit
implicitly to his authority. An assembly was held at

St. Andrews ; but its resolutions were inconclusive,

and therefore disagreeable to the king. Another and
more compliant assembly was held at Perth, and to

each of its members was proposed the perplexing
question, " Will you assent to these articles, or dis-

oblige the king?" About forty ministers declared

their dissent; but the articles were adopted.

A proclamation was issued, enjoining the clergy and
the people to conform to the new ceremonies; but the

more vehement the king was in demanding obedience,

the people were the more obstinate in their opposition.

During the last year of James's reign, a series of ty-

rannical measures was pursued with inflexible resolu-

tion. The recusant ministers were suspended from
their functions, deprived of their benefices, persecuted,

and imprisoned. But these coercive measures pro-

duced effects entirely the reverse of what the king ex-

pected. The deposed clergy persisted in public and
private teaching; conventicles were established, and
numerously attended, while the episcopal churches
were deserted. James died at the age of fifty-nine

years, having reigned fifty-seven in Scotland, and twen-

ty-two in England. He was only once married, to

Anne of Denmark, who died in 1619, in the forty-fifth

year of her age.

Beyond this point we need not pursue this abstract

of Scottish history, as it now becomes identified with
that of the sister kingdom, and will be found under
our article Britain.
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PART II. STATISTICS OF SCOTLAND.

CHAP. I. Geography, Physical and Political.

Boundaries.

Scotland occupies the northern portion of the island

which constitutes Great Britain, and is divided from

England by a line which is partly physical and fixed,

partly political and conventional. To the west this

physical division is the water of the Solway Firth, se-

parating the ancient kingdom of Galloway from Cum-
berland. Where this terminates, it pursues the course

of the Esk to Longtown, and thence towards the junc-

tion of the Liddel, which it then follows as far as

Kershopefoot. Here it diverges southward to follow

the Kershope water j and very shortly the physical

boundary disappears, as the political line then becomes

for a space indefinite, or nearly undefinable by other

natural marks than the courses of a few small streams

which descend from the hill country to hold their

courses towards England.

A fresh physical line is now taken up along the

southern declivity of the hills, commencing with Peel

Fell and ranging along the Carter Fell, Blackball hill,

and the Cheviot to Shorthope. Here the boundary
once more becomes difficult of definition, as it crosses

the courses of the streams, and equally despises the

forms of the land. Thus it is scarcely to be defined

in words but by the positions of a few farms or vil-

lages, consisting of East Hamilton, Cowsnout, Kirk-

mains, and Haggles hall, meeting the Tweed near

Hadden on the one side of that river, and Birgham
on the other. The Tweed itself then becomes the

boundary to the sea, with reservation of the shadowy
political distinctions of Berwick.

General Position and Extent.

Excluding the islands, Scotland lies between the

latitudes of 54° 37' and 58° 42', and longitudes 1° 47'

and 6° 7' west. Its greatest length on any one meri-

dian is from the Mull of Galloway to Farout Head,
amounting to 275 miles; but the longest interval be-

tween any two of its parallels of latitude, is between the

former point and Dunnet Head, reaching to 284 miles.

The greatest breadth is from Buchaness to Apple-

cross and is 147 miles; and the least is from the Firth

of Dornoch to Loch Broom, where the interval is only

35 miles. In other places the breadth varies exceed-

ingly, as, in the north, it is only 71 miles, between
Assynt and Nosshead, and in the south between St.

Abb's Head and the point of Knap 134.

The territorial surface of the main land is about

26,286 English square miles, of which about 290 are

fresh water lakes.

The islands form an important part, however, of

the territorial surface of the kingdom, as they are nu-

merous and extensive. They are easily divided, ac-

cording to the ancient Norwegian division, into north

and south islands, or Nordereys and Sudereys ; the

former comprising the Shetland and Orkney isles, the

latter the western isles or CEbuda:, corruptly called

Hebrides. Including these, the extreme latitude

reaches to 61° 13', and the extreme longitude west to

8° IB'. The total area of the islands is computed at

3212 square miles, causing the whole land of Scotland
to reach to 29,498 square miles exclusive of the water.

Counties.

In enumerating the counties it will be convenient
to exhibit them in the form of a list, together with the
contents of each.

General Table of the Extent of the several Counties of
Scotland.

Names of Counties.

Aberdeen,

Argyle, . <

Ayr,
Banff,

Berwick,
Bute,

Caithness,

Clackmannan,

Cromarty,

Dumfries,

Dunbarton,

Edinburgh,
Kl^n,
Fife,

Forfar,

Haddington,

Inverness,

Kincardine,

Kinross,

Ivirkcudbright,

Lanark,
Linlithgow,

Nairn,

Orkney Islands,

Shetland Islands,

Peebles,

Perth,

Renfrew,

Ross,

Roxburgh,
Selkirk,

Stirling,

Sutherland,

Wigton,

Total

'Mainland
', Islands
' Water

C Land
1 Water

(Land
I Water

C Land
t Water

'Mainland
. Islands

_ Water

C Land
I Water .

C Land
I Water

(Land .

I Water .

' Mainland

I
Islands

' Water

' Water

C Land
(_ Water

English

Square
miles.

1934.50
2212.34
785.65
32.11

1042.01
632.60
478.52
153.98

737.79
6.45

.52.55

253.83
8.57

1271.40
246.17
32.54

387.49
472.02
521.44
977.97
290.96
2726.65
1035.00

83.79
400.91

77.07
6.76

814.51
993.61
134.27
196.65
313.75

9.15

516.62
347.10
2830.30

33.58
232.49

2033.98
561.17
39.42

725.81
265.91

532.33
1865.53

37.86
442.78

29497.66
290. ?3

English
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That we may condense a few of the important mat-

ters which may be considered as appertaining to, or

connected in some way with the political geography

of Scotland, we shall here throw them into the brief

and convenient form of tables.

With respect to the principal towns, Edinburgh,

Perth, Glasgow, &c. we may refer to our articles on

those particular subjects, as we may to several of

county and other articles for information so fully

given that we need not repeat even a sketch here.

Thus also on the subject of our coal mines, apper-

taining to the department of commerce and manu-
factures, we may refer to our article Mines, as we
may also for our canals to our article on inland Na-

vigation.

In conformity with the system adopted regarding

the representation of the Scottish peerage, the 15

peers are elected for every new parliament, by the

whole body of the peerage duly qualified to vote at

the period when the election takes place, and are not,

when once elected, continued for life, as is the case

in regard to Irish peers by the recent union with

Ireland.

The following table represents the diminution that

has taken place in the numbers of the Scottish peer-

age since the union, and their amount at present.

Table of the Scottish Peerage.

1. Number of Scottish peers at the union,

2. The duke of Rothesay when entitled to

vote, ......
3. Added by subsequent orders of the

House of Lords, ....

Of whom,

1. Extinct or dormant, including the title

of Solway,

2. Merged in, or united to other titles,

3. Forfeited, . . . . .

154

But four lately restored,

Remain,

159

41

10

26

4

82

86

knights of the shire. The following table contains

the amount of the valued rent in Scottish money, as

it stood in 1674, and the number of freeholders or

voters in each county. The number of freeholders

must alter from year to year, according to the state

of property, and various other incidental circum-

stances, as deaths, minorities, &c. The list here

given is the latest, viz. the one drawn up for the year

1825. In 1811, the number was 2429, giving an in-

crease of 637 in fourteen years.

Of these 23 (including the duke of Rothesay) are

British peers, but who still retain the privilege of

voting at elections, and even continue eligible.

At the election on the 13th November 1812, there

were three minors, three peeresses, and two Roman
Catholics, consequently eight disqualified from voting.

The peers who actually voted were 52, and 22 were

out of the kingdom or did not vote.

9. Parliamentary Representation of the Counties or

Landed Properly.

Scotland is divided into 33 counties, which are re-

presented in parliament by 30 commissioners, or

Counties represented. Valued Rent in Scotch

Money.

'^pe

1. Aberdeen
2. Argyll
3. Ayr . . . •

4. ISanff

5. Uprwick

7- Caithness 5
8. Clackmannan and? •

9. Kinross 5
10. Cromarty and^
11. Nairn
12. Dumfries
13. Uunbarton
14. Edinburgh .

15. IClgln and Morav
16. rife

17. Forfar

18. Haddington
19. Inverness

20. Kincardine
21. Kirkcudbright
22. Lanark
23. Linlithgow
24. Orkney and Shetland
25. Teebles
26. Perth
27. Renfrew
28. Ross
29. Roxburgh .

0. Selkirk .

1. Stirling

2. Sutherland
3. Wigton

No. of

Free-
holders

nl825.

Total

je235,665
149,595
191,005
79,200
178,366
15,042
37,256
26,482
20,250
12,897
15,162
158,502
53,o27

191,0.54

65,603
363,129
171,239
168,873
73,188
74,921

114,597
162,131
75,018
57,786
51,93"

339,892
69,172
75,043

314,663
80,307
108,509
26,093
67,641

T2

8 U
10

7

13 10

2 10

10 10^
4 3j

10 Hi
10
19
3 9

5
3 7-?.

16
10 8

9

1 4
2 3
14 6^5^'* °581
10 6

13 10
6 9

1

10 3

6 4
15 6
o o 1
o .'-,3

9 9

17

3804,157 19 2/^

180
74
187
36
125
13

24
18
23
18
19

82
67
170
34
246
127
105
72
73
US
ITS
55
50
42
221
158
83

139

35
130
23
66

3066

It is to be remarked, that six of these counties are

represented in parliament by only three members;
two of them united for that purpose, electing a re-

presentative alternately; and that the Shetland isles,

owing to some defect regarding their valuation,

though entitled to share in the representation of Ork-
ney, have as yet no freeholders on the roll. Lands
holding of the crown to the extent of £400 Scotch of

valued rent, or, in particular cases, what is called a

forty shilling land of old extent, entitle the proprie-

tor to a vote, and those freeholders only are included

in the above Table. There are in every county more
persons who possess freehold property below, than

such as have land either equal to, or above that valua-

tion; and besides, the nobility are never put on the

rolls of freeholders, whatever extent of property they

standard yard, it appears that the Scotch chain should be, at the temperature of 60° of Fahrenheit, 74.1234 English feet, instead

of 74.4, the length of the chain in common use. In the calculations by which the table has been constructed, the correct length

was used, which makes a difference of above 11,000 Scotch acres to be added to what the sum would have been, had the corii-

non measure been employed.
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may possess. This in some measure accounts for the

number of freeholders being so low as 2429. Were
there to be a voter for every £400 of valuation, the

total number would be 95 1 1. Lands holding of a sub-

ject-superior give no vote, whatever may be the amount
of their valued rent.

3. Representation of the Boroughs.

The representatives of royal boroughs are limited

to 15 in number, and are sent from the following

towns:
1 From Edinburgh, including North and
South Leith, and the West Kirk, or St.

Cuthbert's parish, the population of the

whole in 1821 was ... - 138,235

1 From Jedburgh, Lauder, Haddington,
Dunbar, and North Berwick, about 19,317

1 From Selkirk, Peebles, Lanark, and
Linlithgow, 17,206

1 From Stranraer, Wigton, Whithorn, and
New Galloway, - . - - 7,970

1 From Sanquhar, Kirkcudbright, Dum-
fries, Lochmaben, and Annan, - 22,529

1 From Ayr, Irvine, Rothesay, Campbel-
ton, and Inverary, ... 28,722

1 From Glasgow, Rutherglen, Renfrew,
and Dumljarlon, .... 157,767

I From Stirling, Culross, Dumfermline,
Inverkeilhing, and Queensferry, - 25,430

I From Burntisland, Kinghorn, Kirkaldy,

and Dysart, ..... 15,560

1 From Anstruther-East and West, Pitten-

ween, Kilrenny, and Crail, - - 6,067

I From St. Andrews, Cupar-Fife, Dundee,
Perth and Forfar, - - - - 66,331

1 From Brechin, Arbroath, Montrose,
Bervie, and Aberdeen, . - . 67,949

I From Kintore, Inverary, Banff, CuUen,
and Elgin, 12,801

1 From Forres, Nairn, Inverness, and
Fortrose, 20,603

1 From Dingwall, Tain, Dornoch, Wick,
and Kirkwall, ....

The Poor.

16,917

15 Membersfrom 66 towns. Total population 613,404

The above is the population of the boroughs, in-

clusive of country districts attached to some of the

town parishes. The number of persons who actually

vote at the elections is very inconsiderable, consisting

in general of the magistrates and town-council of the

different boroughs, and amounting to 20 in each burgh,
or to 1320 in ail.

State of Property in 1811.

1

.

Large properties, or estates above £2000
of valued rent, or £2500 Sterling of real rent,

2. Middling properties, or estates from
£2000 to £500 of valued rent, or from £2500
to £625 of real rent, ....

3. Small properties, or estates under £500
of valued rent, or £625 of real rent,

4. Estates belonging to corporate bodies.

Number of

Proprietors.

396

1077

6181

144

Number of parochial poor in 1820 44, 199

erage allowance to each, - - £2 1 1 8

Total expense - £114,195 17 9

Sum which each pays - - 13
Proportion of paupers to the population 1 to 47.

Population.

1. Population
2. Ditto

3. Ditto

4. Ditto

5. Ditto

Year.

1755

1799

1801

1811

1831

Number.
1,265,380

1,526,492

1,599,068
1,804,854

2,135,300

Increase.

261,112
72,576

205,796
330,436

The average population of Scotland is at the rate of
seventy-two persons per square mile.

In 1811, there were Blind - - lioo
Deaf and Dumb 784
Insane - - 4650

6534

Revenue of Scotland.

1. Revenue at the union, 1707,

2. Additional taxes then imposed
£110,694

49,306

£160,000Total revenue at the Union
3. Revenue of Scotland, anno

1813, . . - . £4,843,229, 12 11

4. Expense of management,
drawbacks, &c. - - 639,132 5 2

Total number of proprietors in Scotland 7798

5. Net revenue of Scotland £4,204,097 7 9

6. Increase since the Union 4,044,097 7 9

Physical Geography, general Distribution of the Land
and Water.

Scotland may, in the strictest sense, be considered a
mountainous country, as it possesses very little of what
may be called level land, except the alluvial tracts

which attend the courses of its greater rivers. Yet
there is a low country and a high, though the physical
and political senses of these terms do not coincide.

The low country forms a tract ranging from Inver-
ness along the sea shore, as far south as Aberdeen or
Stonehaven, where it terminates for a short space to

be again renewed on a broader scale. The tract in-

deed, which, commencing by an eastern margin, ex-
tends hence to the Lammermuir range southwards,
and then crosses westward to Glasgow, may be es-

teemed the proper lowland tract of Scotland, though
even this affords little continuous plain country, being
every where interspersed with hills, or interrupted by
ridges.

The mountain land, or high country, is readily di-

visible into two distinct tracts. Of these the north-

western forms the country of the Highlands, and the

southern comprises the great pastoral district, com-
monly known by the term dales, the former seat of
those borderers who once resembled the Highlanders

* See OUT article PorciATion.
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in their warlike habits, and maintained an almost per-

petual hostility with England.

The Highland mountains are separated from the

middle and low district by a tolerably distinct line,

which may be traced along their declivities, to which
the very indefinite appellation, Grampians, has been

applied. Commencing at the Mull of Cantyre, the

boundary is the sea, and successively the Clyde, until

we reach Dunbarton. Hence, and omitting the mi-

nuter details, it may be conceived to pass through
Callander, Crieff, Dunkeld, and Blairgowriej after

which it ranges along the north side of the great plain

of Strathmore, till it is lost near Stonehaven. Hence
northward, the boundary of the mountains is much
less easy to mark, whether in description, or on the

ground itself, from the irregular manner in which the

ridges terminate in the lower lands. Neither is it ne-

cessary to do so in this general view.

The northern boundary of the southern mountain

district is less markedj but, in a general way, it may
be conceived to commence eastward with the Lammer-
muir ridge, passing along the Pentlands to Tinto,

Hawkshaw, and Loudon Hill, and then turning south-

ward by Wardlaw, Dalmellinton, and Larg Fell, so as

to terminate near Creetown, in Galloway. Thus it

leaves a considerable tract of irregular low country to

the westward.
But the middle district is, as we remarked, render-

ed occasionally hilly by ridges and distinct elevations.

One of the chief of these is the great Sidlaw range,

which, commencing about Arbroath, stretches away
to Perth, where it may be conceived to be continued

in the Ochils, and subsequently in the Campsie hills,

till that unites at Dunbarton to the mountains of the

Highlands. The northern shore of Fife may be con-

sidered a portion of this ridge, and the remainder of

that county is irregularly undulated by eminences, of

which the Lomonds are the most remarkable. Simi-

lar scattered elevations and irregularities are found in

the opener tract which, commencing at Dunbar, ter-

minates at Greenock, or may be supposed continued

round by the west coast to the Mull of Galloway. A
thousand feet may be taken as an average of the great-

est altitudes of these hills.

Distribution of the Mountains in the Highland Districts.

Though the best maps, and Mr. Arrowsmith's
among others, represent the Highland, or north-west-

ern mountains, as disposed in ridges, and though
chains are familiarly spoken of, that is not the charac-

ter of the country. It must rather be considered an

irregular mass of mountains, a great table land of

hills thrown together without any determinate or pre-

dominant disposition.

The only thing which could give any colour to this

imaginary fact, is the disposition of the land on the

sides of the great Caledonian valley, the Glenmorena
Albinj but even here the boundaries cannot be consid-

ered as mountain chains or ridges. The ridges, which
are represented as attending the course of the Find-

horn, that of the Spey, and that of the Dee, are almost

equally fictitious, though certain small portions in va-

rious parts of the country may claim this denomina-
tion.

Such ridges will be found, sometimes attending the

course of a river, more frequently the valley of a lake.

Thus Loch Earn may be conceived to lie between two
ridges, and the same might be thought of Loch Tay,
Loch Tumel, Loch Ericht, and others, though when
the ground is itself examined, the exceptions will be
found such as to deprive most of the apparent chains
of any real claims to this denomination.

It will be seen also, that the apparent ridges do not
follow the courses of the rocks themselves, or the bear-
ings of the stratification. The general tendency of
this with no essential exceptions, is on lines which
may be conceived to vary from the north-east to the
north north-east. But even the apparent ridges do not
all follow this course, presenting very various tenden-

cies.

The courses of the valleys which contain the greater

lakes may here be taken as examples, since it is by
these that the apparent ridges are best indicated. Thus
Loch Long tends to the north north-east, while Loch
Lomond in its immediate vicinity is directed consider-

ably to the westward of north; and the course of Loch
Cateran, not far off, is not much to the northward of
west. Of the four lakes, Loch Earn, Loch Tay, Loch
Rannoch, and Loch Ericht, all lying on the same me-
ridian nearly, and at inconsiderable distances from
each other, the southernmost. Loch Earn, lies nearly

east and west. The course of Loch Tay, the next, is

north-east, and that of Loch Rannoch is due east. And
here, in particular, the shape of the high land is

strongly contrasted to the supposed north-easterly

bearing, as this valley maybe said to commence in the

sea at Loch Leven, stretching across the moor of

Rannoch so as to include that lake, and also Loch
Tumel, and not terminating till it is cut off by the

north and south valley which conducts the Tumel into

the Tay. The last of these lakes. Loch Ericht, holds

a north north-east course, parallel to the Glenmorena
Albin.

This confusion is even more apparent, if we exam-
ine from Loch Lomond westward. The two branches
of Loch Long, one of which forms Loch Goyl, have
different tendencies; and Loch Eck is nearly at right

angles to Loch Fyne, to which it approximates. The
great ridge of Cruachan, which conducts at its foot

the exit of the Awe, is at right angles to those which
bound Loch AM'e, as well as to Loch Etivcj and the

course of Loch Etive itself is discordant.

If we examine the sea lochs of the west, and the

islands, the same uncertainty of position will be appa-

rent, though, to the southward, the tendency is very

regular, and according to the courses of the stratifica-

tion. Thus the lochs from Loch Tarbet to Loch
Craignish hold an accurate north-easterly course; but

after that these positions become uncertain and con-

tradictory. The first division of Loch Etive tends due

east, and so does the general course of Loch Sunart.

The same may be said of Loch Morrer and Loch Ne-
vish; while the first branch of Loch Hourn lies to the

south-east, as does Loch Duich. Here also the intri-

cacy of the ridges is very striking, because Loch Long,

which branches from this, has a course of somewhat
more than a right angle from it. At Loch Torridon,

the ridges of hills, and the consequent direction of this

very deep inlet, is due east; and after this the posi-

tions become almost invariably the exact reverse of

the course of the strata and of that tendency which is

so strongly marked by the Glenmore na Albin. Loch
Maree, both the Loch Brooms, Loch Assynt, Loch
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More, Loch Inchard, and all the accompanying small-

er fresh water lakes and inlets, tend invariably to the

south-east, and such is also the very distinct courses

of the ridges, as far as they hold any courses.

This reverse tendency of the country is peculiarly

marked in that immense though somewhat intricate

yalley, which crosses the whole of Sutherland, from
the western to the.eastern sea. This commences west-

ward at Loch Laxford, and holding its course through
Loch More, Loch Merkland, and Loch Shin, termi-

nates in the eastern sea at the firth of Dornoch, forming
a total length of more than eighty miles, and in a

south-east direction. Thus it crosses tlic course of the

great Caledonian valley at right angles; while it pos-

sesses about the same length, and is very nearly on a

similar level throughout; the altitude which separates

the very few waters that run west, being very little

elevated above that which distributes the great body of

water eastward.

Here, could it be of any use, is afforded a certain

facility for a water communication through Scotland;

the quantity of land to be traversed being very small

in proportion to the great extent of navigable water, or

of land that, under other circumstances, which can
never occur, might be rendered navigable.

We need only further remark, respecting this part
of the mainland, that even in the vicinity of this pro-
longed valley, the courses of the ridges which deter-

mine Loch Eribol, the lochs of Tongue, and of Duir-
ness, and the courses of the Naver and the Hallodale,

are north.

Such is the irregulainty of distribution which marks
the mountains of the Highlands, as determined by the
courses of the lakes and some of the greater valleys.

But those of the rivers, while they mark the courses
of the valleys, determine also the directions of the
bounding hills, and indicate an equal uncertainty in

the distribution of the higher lands.

The courses of the Nairn, the Findhorn, and the
Spey, are those which principally indicate that con-
formity of the ridges to the stratification which is so
strongly marked by the Glen More. But, as we just
remarked, the northern rivers of Sutherland run
due north, while the Brora, the Helmsdale, the water
of Shin, and others, tend to the south-east, together
with the Oikel, among the larger and more extensive,

and the Glas, the Conan, and many more among the
smaller. Farther south, we find the Don running a
long course to the south-east, and the Dee meeting it

with an easterly one, while the Tay, with its several
branches, receiving the Tilt, the Garry, the Tumel,
the Almond, the Isla, and the Earn, combines within
itself a discordancy of course which marks the equally
irregular tendency of the valleys and ridges which
conduct and accompany its waters.

It is unnecessary to illustrate this part of the physi-
cal geography of the Highlands further, by pursuing
the Forth, with its various tributaries, or the smaller
streams, which equally indicate the uncertain and
varying distribution of the hill lands. If a north-
easterly bearing in the ridges is seen in some parts
very conspicuously, this is overwhelmed by a multi-
tude of exceptions; and if we can sometimes trace
ridges, or the indications of them, somewhat prolong-
ed, the number of short and indeterminate ones put it

out of our power to describe the mountains by ridges,
and completely demolish the notion of chains of hills.

Vol. XVI. Part II.

Outline of the Coast in the Highland Districts.

Though the general tendency and the prolongation

of the interior ridges of mountains in the Highlands
is very irregular and deficient, the outline of the coast
accompanies, though with many striking exceptions,
the general bearing of the stratification, and, in some
remarkable instances, varies with the variations of
this.

Commencing with the Mull of Cantyre, the tenden-
cy of both the eastern and western shores is nearly
north. At Oban it begins to incline to the eastward,
and the prolongation of tiiis line may be conceived to

be through the Glenmore na Albin. Thus far the
stratification might appear to be coincident with the
outlines; but althougli this is true in the Glen More,
it is not so to the south of Oban, where it lies oblique-
ly to the coast line.

If now from Oban we take up the coast from the
point of Morven, it will be seen that this line is nearly
at right angles to the north-eastern tendency, which is

however resumed in a general manner from Ardna-
murchan to Cape Wrath, though the total outline of
this portion deviates but by two or three points from
the north. The boundary of the north shore of Su-
therland and Caithness deviates, on the contrary, by
as much from the east, forming at Cape Wrath nearly

a right angle; whereas, at Duncansbay head, the di-

rection, in a general view, becomes, once more, that
of the Glen More, which is always the standard. From
Fort George to Kinnaird's head, the line is again east,

after which, with some vacillation and irregularity, it

may be conceived to be renewed even to the Tay, in a
line laterally coincident with the standard. Thus the
total outline of the coast, in a certain limited sense,

may be conceived as regulated by the positions of the
rocks, or by the course of the stratification.

General Distribution of the Southern Mountain Land.

The sketch already given of the middle district will

suffice for the account of its distribution. That of
the southern division is so irregular as scarcely to ad-
mit of any arrangement; and though represented as
consisting of mountain ridges and chains, it must also

be considered, as far as it is hilly, as forming an ir-

regular assemblage of hills, or an elevated table land,
with intervening valleys.

The predominant tendency, however, of these val-

leys, and consequently of the ridges, if they may so
be called, is to the south-eastward; and as there are
few lakes, they are traced by the courses of the rivers.

If we commence with the Tweed, its predominant
course is eastward; but at Coldstream it turns to the
north-east, though there is no peculiar elevation of the
land to mark out this course. The courses of the
Esk, the Annan, the Nith, the Urr, the Fleet, the
Dee, and others, is to the south and the south-east;
and their prolonged valleys here mark distinctly the
general courses of the hills, less easily traced by any
other marks in a country where there are few eleva-

tions decidedly overtopping the general mountain
land. But as far as it is possible to carry on general
lines of elevation, such as they actually are found on
the ground, and not in false maps, it will be seen that
these are extremely intricate, and bear no general
tendency of any kind. In this district of Scotland

4R
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also, the fundamental cause of ridges is either want-

ing, or not to be traced, as the stratification of the

rocks is irregular or unassignable.

Hence, also, there is nothing in the outline of the

coast to require particular notice. It is not only ir-

regular, but there is nothing in the general stratifica-

tion which could have influenced its tendency.

Mowitains.

The elevations of the Highlands are deserving of
this title, according to the vague criterion by which
these are generally distinguished; while those of the

southern district, with few exceptions, cannot be reck-

oned beyond the class of hills.

The loftiest continuous range of land in the High-
lands, and consequently in Britain, is that which
bounds the Dee to the northward and eastward, near

its sources, which, in fact, form the springs and feed-

ers of this river. In this prolonged mass or ridge, the

great elevations are Ben muc dhu, Ben avon, Ben y
bourd, Ben chowin, and Cairn gorm. The general

altitude of these averages to about 4000 feet, but Ben
muc dhu is the loftiest point, and is indeed the high-

est land in the island.* Among contending altitudes,

after this, we need not attempt to take any particular

order; but Lochan na gar, to the south of the Dee in

the same vicinity, is a rival mountain.
Proceeding from the same point, the great ridge of

Ben y gloe ranks among the loftiest; and its highest

summit, Cairn Gower, is one of the chief of the High-
land mountains. Thus we are conducted to Ben Aul-

der and Ben Vualach, including Loch Ericht, and a

neglected portion of that which unciuestionably forms
the most elevated track of the whole country. If these

have not yet been measured, their comparative alti-

tudes can be conjectured with tolerable, or with suffi-

cient certainty for the present purpose, by common
levelling.

To the southward, Ben Lawers, exceeding 4000 feet,

is the parent and beacon of a very lofty tract of moun-
tain land, to which Ben More, Ben Vorlich, and other

mountains farther to the south and west, may be con-

sidered to belong. In a similar manner, Schihallien,

ranging to about 3000, is the loftiest summit of that

mass of mountain which bounds Loch Tumel atid

Loch Rannoch to the south, and extends westward
till it nearly meets the hills of Glenco and Loch
Etive.

If we proceed farther westward, we find Ben Lo-
mond, the most visited, if not the most celebrated of

our mountains; itself exceeding 3000 feet, and sur-

rounded by a crowd of hills of minor note, together

with the more marked and conspicuous elevations of

Ben Ledi, Ben Venu, Ben Vorlich, and the fantastical

Cobler, or Arthur's Seat. Beyond this, in the dis-

tricts of Cowal and Kerry, there is no mountain so

conspicuous as to deserve distinction; the whole, even
to the Mull of Cantyre, being a heap of mountains
with scarcely an intervening valley, unmarked by any
character, if we except that group of which Argyll's
bowling green is the most remarkable.

Hence, northward, the first mass of mountain which
attracts attention is the lofty ridge of Cruachan, at-

taining an average elevation of nearly 4000 feet, and

conspicuous equally for the sharp peak of the parent
hill. The whole of this group must, however, be con-
sidered as intersected by Loch Etive, and as compris-
ing the remarkable elevations which bound Loch Cre-
ran and the southern side of Glenco. Among these,

Buachaille Etive is peculiarly conspicuous, as well for

its altitude, emulating that of Cruachan, as for its ele-

gant sharp peak; the whole of this group being form-
ed of granite, like the mountains of the Dee and of
Loch Ericht. All those to the southward already
enumerated are formed of micaceous schist, while the
ridge of Ben y gloe consists chiefly of gneiss and
quartz rock.

Ben Nevis now becomes the leading summit of an-
other elevated tract, which extends from it to Loch
Ericht and to the course of the Spey. From its posi-

tion, rising immediately out of the sea level, and iVom
its partial independence and supereminence, it is un-
questionably the most conspicuous mountain in Scot-
land, and has long borne the honours of absolute pre-

eminence, which, however, it must now yield to Ben
Muc Dhu. The group to which it belongs is entirely

separated from that of Cruachan, and from the ridge
of Schihallien, which may lie considered as continu-
ous with this, by that very singular tract the moor of
Rannoch, a plain or rather a collection of rocks, lakes,

and bogs, elevated about 1000 feet above the sea. The
total tract, from this to Loch Eil on one side, and to

Loch Laggan on the other, constitutes by far the

wildest part of all Scotland; being totally uninhabited,

and scarcely accessible in any part. Much of it has
never been trod by human foot,- and a ferge portion is

entirely worthless.

If we proceed northwards to Inverness along the

course of the great valley, and thence diverge east-

ward, there is no mountain so conspicuous above its

neighbours as to attract notice, even as far as the

Spey. Nor in any other situations would the compa-
ratively moderate eminences of Bel Rinnes, of the

Buck, of the Cabrach, and of Bennachie to the east-

ward of this river, be distinguished, though attaining

an average height of about 2000 feet; but surrounded
by still lower elevations, they become conspicuous for

want of competition.

If there is nothing to distinguish the mountains of

Cantyre, Knapdale, and Lorn, from each other, neither

is there any hill of much conspicuity in Morven,
though forming one rude tract of lofty land. Those
of Ben chun and Ben y attan are the most remarkable;
partly from their insulation, and partly from the very
singular geological fact of their bearing on their sum-
mils insulated portions of coal strata. In Ardgower
and Airdnamurchan, Scuir Donald may compete in

altitude with Ben Lomond.
If we now take a tract bounded by Loch Arkcg and

Loch Morrer to the north, and by the Great Glen east-

ward, the whole may be considered a group of moun-
tains without any intervening valleys; the whole of

which are rude, yet little distinguishable, while they

attain an average altitude ranging from 2000 to 3000

feet. Hence, indeed, as far north as Loch Broom,
every thing is mountain, and all the mountains are

lofty; while no where is there any valley more than

the ordinary glen which conducts a stream, if we ex-

cept the scats of the few lakes interspersed through-

• See our article Putsical GioGUArar.
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out this wild district. This whole portion is among
the most impractical)le parts of Scotland. It cannot

be traversed except in cast and west directions, and

by followini^ the couisesof the streams; while, in con-

sequence of the universal sheep farming, it is nearly

uninhabited; the very few shepherds' houses and petty

farms which exist Ix'ing nearly invisible, and the mass
of its population being confined to the shores of the

sea and of the firths.

The mountains of Loch Nevish and Loch Hourn
are the first which begin on this coast to attract no-

lice, and they are scarcely exceeded in grandeur of

a]>pearance and altitude by any of our hills, while, in

rudeness and rockiness, they yield to none. Among
these wild and crowded summits, the most marked
are Drumdeuchary, Ben Line, Ben Scrian, and Drum-
falla; but, with the exception of the two valleys of

Glen Elg, the whole tract, as far eastward as Loch
Lochy and Loch Ness, is often almost the rival of the

loftier western mountains. The extremity of Loch
Duich is similarly distinguished by the lofty and
rocky Ben Attow, rising, like the preceding moun-
tains, to an altitude of nearly 4000 feet.

It is not necessary to particularize any other moun-
tain till we arrive at Loch Maree in this diiection; and
a large proportion here, both of the sea coast and the

interior country, is of a tamer character than the pre-

ceding, with much less elevation. This is peculiarly

true of the district of Applecross, and generally of the

sea coast as i'ar as the Ru Rea, a tract of red sand-

stone. To the north of Loch Maree, however, ihe

mountains become again conspicuous; and of these

Ben Lair overtops all the surrounding country, at-

taining an elevation little sl'.ort of 4000 feet, and
accompanied by Sleugach and others not very far in-

ferior. Hence a continued mass of rocky and lofty

mountains, broketi ittto fearful precipices, and separat-

ed by deep narrow glens and ravines, extends to little

Loch Broom, terminating there in the highly distin-

guished Kea Cloch.

This is the highest motintain of the western coast,

and it may compete even with Ben Nevis, terminat-

ing in serrated peaks resembling those of granite, but
formed of the same sandstone. Thougli rtjing imme-
diately out of the sea on Ijoth sides, it bears all the

year round a mass of snow as large as that which re-

mains on Ben Nevis or on the hills of the Dee; a suf-

ficient proof of its hitherto neglected height. If we
proceed eastward from this point, the same endless

mountains are repeated, but without any elevations

peculiarly requiring mention, till we arrive at Ben
Wyvis, where the mountain land begins to terminate.

At Loch Broom, the character of the country begins

to change, and the mountains, which were formerly
grouped and crowded on each other, are shortly found
separated by wide intervals, and scattered iiulepen-

dently on the suirace of a high rocky unevi ii land,

attaining an average elevation of 1000 feet. These
mountains also are formed of sandstone, or of that

substance and iiuarlz rock; and the most striking of
them are Ben More, forming a long ridge, Cuul Beg,
and Coul More, Suil Veinn, Canasp, and Coy Craig,

after which the coast line at last becomes compara-
tively low, and little characterized b/ distin'.t hills,

even to Cape Wrath. Suil Veinn, in particular, is

noted for its singular form ; resembling a sugar loaf

when seen on its extremity, and, laterally, presenting

a ridge which is precipitous on all sides, and extreme-
ly difficult of access. Rising to the height of 1000
feet from the irregular table land of 1500, on which
it suddenly starts up, it forms a conspicuous object
to vessels navigating this coast.

Interiorly, the loftiest elevation of this part of the
country is Ben More Assynt, connected ^-ith the ridge
which confines Loch Shin, and with the group of
mountains at its head, among which the Stack is re-

markable for its pure conical form. The singular
and naked ridge of Balloch nan fey is the last re-

markable mountain on the western shore, formed of
bright quartz, which Mr. Pennant mistook for mar-
ble, and shining in the sun as if it were covered with
snow.
The northern parts of Sutherland constitute, with

little exception, an irregular hilly moorland, rather
than a mountainous tract; and the only conspicuous
mountains are Ben Ay, Ben Klibrigg, Ben Laighal,
and Ben Hope, separated widely a sunder and thence
the more conspicuous. These hills attain an average
elevation of 3000 feet above the sea, and one of 2000
above the general level of the moorland from which
they rise. On the east side of Sutherland, the ridge
which terminates at the Ord of Caithness, separating
the two counties, is conspicuous for want of rivals, as
are those which accompany the Brora and the Helms-
dale rivers; but it is unnecessary to name the other
elevations of no great note which remain here, or
southward as far as the Murray Frith. Meal Four-
vony, rendered as formidable in Arrowsmith's map
as Ben Nevis itself, is a mere summit of no great
height rising above the general ridge. On this par-
ticular subject we shall only further remark, that no
truth whatever exists in that map as far as relates to

the characters of the ground, or to the general and
comparative sizes of the mountains. Many of the
loftiest and best marked mountains are utterly unno-
ticed, while others of no note are represented as emu-
lating the most noted and most elevated. If the ap-
parent directions of ridges on it deserve only neglect,
so do the characters and represented altitudes of the
mountains.

If from the Highlands we now turn to the south-
ward, there are but few hills which will be found to
deserve the name of mountains, and few elevations
sufficiently conspicuous above the rest to merit any
notice.

In the middle district, the Sidlaw and the Ochils
are the most conspicuous, as well for their altitude as
their continuity; but there is in these no elevation re-

markably towering above the rest. The Lomond hills

in Fife, Arthur's Seat near Edinburgh, and North
Berwick Law, produce a greater effect to the eye than
most of the mountainous elevations of the south,
from their unattended rise. Thus also the ridge of
the Pentland, though not exceeding 1500 feet, is

more conspicuous than the far higher hills which but
barely overtop the general mountain land to the south-
ward.
Among these, Tinto, to the west, is distinguished,

as is Lother hill, Queensberry hill, Wardlaw, Whisp
hill. Ruber's Law, and the conspicuous triple sum-
mit of the Eildon hills, which forms such a beautiful

object throughout the whole of Roxburghshire. Crif-
fel forms a mountain singularly remarkable for its

insulation, though not lofty ; and southwards, the

4 R 2
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granite ridges of Cairn's Muir complete the only

enumeration of these mountains which it is necessary

to give.

Rivers of Scotland.

We shall here enumerate the most important of

these, without making a distinction between the Low-
land and Highland streams, as it is a distinction that

would not be easily maintained.

Of these, the first in importance is the Tay, the

chief of the rivers of Britain, since it has been ascer-

tained by Mr. Smeaton to carry more water to the sea

than even the Thames.*
The course of the Spey is much more simple and

decided than that of the Tay; receiving no rival,

though many small tributaries, and continuing one

decided river from its fountain head to the sea at

Speymouth. That head is a small lake, scarcely de-

serving of the name; rising at the head of Glen Roy,

and fed by the drainage of the surrounding wet land.

Flowing on, it receives no stream of any note, till it

meets the waters of the Truim at luvernahavan, of

the Calder at the bridge of Spey, and of the Trommy
descending from the hills of Gaich; nor is it neces-

sary to name the various inconspicuous rivers which
join it at a hundred points till it unites with the more
important Avon. Neither from this junction does

it receive any other stream worthy of distinction;

being fed by innumerable rivers and brooks through

its whole course, till it rolls its broad waters into

the sea.

The course of the Dee, like that of the Spey, is sim-

ple, as it receives no river of note, being fed by the

various streams which descend on each hand from the

mountainous and hilly countries through which it

holds its course. But, at its commencement, the Ge-

oply has an equal claim to continue its name, as both

rivers are at least of equal magnitude where they

join. The source of the Dee branch is at the foot of

Cairn Gorm, and the termination of this great river

is at Aberdeen. Like the Spey, it is subject to great

irregularities in the state of its waters, and through

the largest part of its course is a violent and rapid

river; This uncertainty, both in the Spey and the

Dee, is the consequence of their simplicity of origin

and supply. Hence a rainy or a dry season or period

produces its full effect; while the Tay, receiving its

supplies from remote and discordant places, is main-

tained in a more general state of average by the com-
pensations thus caused.

The sources of the Don are also those of the Dev-

ron; the former river meeting the sea together with

the Dee, and the latter running to the north to dis-

charge itself at Banfl'. The chief addition which the

Don receives is from the Urie; but the Devron is

swelled by a great many waters of considerable size,

too little noted, however, to require a detailed enu-

meration. Of the other rivers of Aberdeenshire,

the Ythan, discharging itself near Slains, and the

Ugie near Peterhead, are the only ones that require

notice.

The Findhorn must be named among our principal

rivers. This holds a course parallel to that of the

Spey, indicating, together with that of the Nairn, the
directions of the hills and their correspondence to the
stratification of the rocks, more accurately and ex-
tensively than any other portion of Scotland except
the Glenmore na Albin, to which they are parallel.

The Findhorn rises among the wild but tame moun-
tains of Monagh lea, and without combining with
any other river of note, holds its own course to the
sea near Forres, fed by the small streams which de-
scend from each side of the great valley by which it

is conducted. The Nairn has two distinct sources,

one in the singular and elevated lake Duntelchak and
the other in the neighbouring hills, nor does it re-

ceive any river till it falls into the sea at Nairn.
Compared with its magnitude, the Ness is among

the shortest rivers in Scotland, meeting the sea at In-

verness very soon after quitting its parent lake, of
which the Oich and the Tarff at the upper extremity,
with the waters of Glen Morison, Glen Urquhart and
Foyers, are the principal feeders. The Conan, run-

ning into the Cromarty Firth, and the Glas into that

-of Beauley, can only be classed among our rivers of
an inferior rate.

Among the northern rivers, the Oikel is one of the
most important, having its origin near the western
sea, in the vicinity of Loch Broom, and terminating
in the Firth of Tain, where it joins the Carron. The
Shin, discharging the waters of Loch Shin, is the

other of its principal feeders. To pass over the smaller
rivers of Sutherland, the two eastern flowing ones
alone worth notice arc the Brora and the Helmsdale;
both aiding to unwater the interior of this wild coun-

try. Of the northern flowing, the most important are

the waters of the Hallodale, the Strathy, and the Na-
ver, having their rise in the same hills as the preced-

ing two, and serving to indicate the highest level of

this country. In Caithness, the rivers of Thurso, of
Forse, and of Wick, are almost the only ones deserv-

ing enumeration. The water of Farr, further west in

Sutherland, may rank with the Hallodale and the

Strathy; and the Hope discharging Loch Hope, is

even shorter than the Ness, since its whole course
from the lake does not exceed half a mile.

It must already have appeared that the tendency of
all our principal rivers is to the north, the east, and
the south; scarcely any one worthy of notice meeting
the western sea in the mountainous division of the

Highlands. Thus the general elevation and declivity

of the country are indicated; and thus it is easy to

find the points of the average highest elevation. For
all the rivers which have yet been enumerated, these

will be found at the sources of the Dee and Tilt, run-

ning in contrary directions, of the Spey and Roy simi-

larly dividing, of the Don and the Devron, of the

Strathy and the Helmsdale, of the Oikel, and of the

waters which feed Loch Hope, Loch Laighal, and
Loch Naver.
Of the western flowing waters in the northern High-

lands, those of Loch Maree and Loch Carron are the

first two that seem to deserve notice, and even these

are but inferior streams. Nor is there any one which
can be ranked high, in this direction, but the Lochy,
discharging the waters of Loch Lochy, together with

those of the Roy and the Spean, and thus forming a

* See our article Perthshibk for a full account of this river, and of the picturesque scenery through which it flows; and our

article on Pbisical Geoquifht.
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powerful river flowing into the bead of Loch ELI.

Further south, the rivers which meet Loch Etive,

Loch Awe, and Loch Fyue, together with the exit

of Loch Awe itself, are in this division; but they

are comparatively insignificant, as are all those

which now occur to the very boundary of the High-

lands.

Though the Forth has its origin in the Highlands,

it shortly becomes a lowland river, and must be con-

sidered next in rank to the Tay.*

The Clyde must be allowed the next rank, and it is

the great exception to the general courses of the Scot-

tish rivers. Its various sources are traced in the hills

about Elvanfoot, whence, after a northern course, it

turns to the northwest, and pursuing its tortuous and

intricate journey, joins the salt water below Glasgow,
without having received any river of importance
throughout the whole space.

t

The course of the Tweed is even more intricate,

while its springs are not far removed from those of

the Clyde and the Annan, marking the great central

elevation of the southern mountain land.:f Passing-

Peebles, it is already a large river, and while fed by
endless and nameless waters, it also receives the long

celebrated rivers, the Ettrick, the Yarrow, the Gala,

and the Tiviot, becoming a wide stream, as it reaches

the sea at Berwick.

§

The Annan is among the chief of ihe southern flow-

ing rivers, having rivals only in the Esk, the Dee,
and the Nith. The springs of the Esk correspond
nearly with those of the Ettrick; and thus again we
trace the highest elevations. Thus also the sources

of the Nith interfere with those of the Clyde and the

Ayr, as at one point they also approach to the springs

of the Tweed. In the same way the remote heads of

the southern Dee must be sought with those of the

Doon flowing to the nortTiwest, while this river be-

comes naturally increased by its junction with the

powerful Ken, forming a large river where it meets
the sea at Kirkcudbright. The Fleet and the Cree
are secondary rivers, and the others which belong to

this part of Scotland require no enumeration.

Lakes of Scotland.

We shall enumerate these in the order of their im-
portance and connexion, rather than in a geographi-

cal one, which could not be accurately followed.

Loch Awe, an immense body of water, is marked
by the singularity of its exit. The total length of

this lake is about 22 miles ; and with a prevailing

breadth of one mile, it becomes about two or more
M'ide near its northern extremity, which forms its exit

as well as its apparent entrance. Here some small

islands diversify its surface, and here also it produces
some very grand and striking scenery; but the lower

part is generally tame and uninteresting, though con-

taining a group of islands near the middle. It is

partly fed by Loch Avich, a mountain lake of no
note.

Loch Lomond, already described under Dumbar-
rONSHIRE.
Loch Tat, Loch Dochart, Loch Earn, Loch Voil,

Loch Chox, Loch Ard, described in Perthshire.

Loch Cateran, Loch Achray, Loch Venachar,
Loch Llbenaig, described in Perthshire.
Loch Rannoch, Loch Tumei., Loch Dhu, Loch

Baa, Loch Lydoch, Loch ok Monteith, Lochs o>

the Lowes, Loch Clunie, Loch Marly, described in

Perthshire.
Loch Ericht, Loch Garry, described in Perth-

shire.

Loch Ness, and the other lakes of the Great Glen
of Scotland, have been fully described in our articlelw-

verness-shiue; and in our article Navigation Inland.
Loch Maree, a magnificent lake is about twelve

miles long, and above three wide in the middle, reach-

ing the sea at Pol Ewe after a course of about three

miles. In the middle it contains a labyrinth of wooded
islands, which add much to its beauty; while, from the

ruggedness and loftiness of the including hills, it pre-

sents much picturesque scenery, with considerable

grandeur of character. Lying in a country of difficult

access, it is however scarcely known, though meriting
the attention of the traveller.

The western lakes of Sutherland are little remarka-
ble either for their size or their beauty; and among
them Loch Assynt and Loch More are the chief. But
the chain which includes Loch Shin, formerly noticed,

is important at least from iis extent. The two west-
ernmost of the three. Loch Merkland and Loch Geam,
are small lakes; but the length of Loch Shin is sixteen

miles, though its breadth, like that of Loch Tay, is

never more than a mile. But it is utterly wanting in

beauty, as is true of all the remaining lakes in this

country. Of these, the chief are the Laighal, the
Navcr, and the Hope, the latter of which is about six

miles in length.

Of the southern lakes, there is not one which seems
to merit enumeration except Loch Leven, already fully

described in our article Kinuoss-shire. One only re-

mark we shall make in concluding this account of the
rivers and the lakes of this country, and it relates to

the small value derived from them by the proprietors
or the country at large. When that extent, which
we have already pointed out, is considered, the large
quantity of useless property must be apparent; but this

would have been very materially extended if we had
added the superficial measurements of the innumera-
ble mountain lakes and pools which it was impossible
to include. The salmon fishery of the rivers is an im-
portant branch of commerce and wealth; but if we ex-

cept Loch Leven, there is not even an attempt made
to derive any profit from all these lakes, while they
are not even fished for the merely domestic consump-
tion of the surrounding population. If we except the
slender amusement of sportsmen, there is as little use
as profit derived from this immense tract of valuable
water. It is certain that, by a proper system of stock-
ing and fishing, a large suj>ply, if not also a large rent,

might thus be produced, we should say created, as is

done in Europe generally. It is to be seen whether
the proprietors will remain, not only blind to their
own interests, but uselessly severe in restricting the
fishing of that which would increase instead of dimin-
ishing under a proper fishery, and which would at

least benefit others, by permitting or encouraging the

use of what is of no benefit to themselves.

* See Forth, and Perthbhihi.

f See Lanarksuiue.
% See Peebles-shirk.

% See RoxBUROHsaiBK.
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Sea Lochs and Firths.

It is impossible to pass over these without notice,

as they form such an important feature in Scotland,

and are indeed occasionally with difficulty separated

from mere fresh water lakes. We must, however,

limit ourselves to a few of the most remarkable.

Among these, the inlets of the western coast of the

Highlands are the most numerous and conspicuous,

while they are frequently interesting in a commercial

view, as excellent harbours, and as the seats of the

herring fishery. Commencing from Loch Eribol in

the north, we find it forming a magnificent bay and a

safe anchorage, capable of holding all the British fleet,

being the last harbour of security till we reach Cro-

marty on the eastern coast. Though Loch Inchard

and Loch Laxford are excellent harbours, they are little

required ; but those two inlets are the seats of a

salmon fishery. The great sinuosity of the Kylescuagh

to the southward of these, offers also a land-locked

harbour that would accommodate fleets were it re-

quired.

Passing over Loch Enard, as an open bay, we find

the immense opening of Loch Broom, a harbour for

fleets also, and once the seat of a valuable herring fish-

ery, as it is now that of a limited fishery for cod, and

of the stationary town Ullapool. Here was one of the

establishments made by the Company for the fisheries,

before the true nature and value of this was understood,

and while the only object appeared a desire to rival the

imaginary great gains of the Dutch in this branch of

industry. It was forgotten that Dutch capital was

forced into an unproductive direction from its excess,

while that of England was fully and better occupied;

and it was also not then known, or forgotten, that the

resort of the herring was capricious and uncertain.

Thus it has proved; since this and all the other simi-

lar establishments have been long rendered useless by

the change of the resort of this fish, partly to the north-

ward, but chiefly to the eastern coast.

Little koch Broom is also a secure but an useless

harbour; but Loch Greinord is nearly an open bay.

Pol Ewe is not only capacious but safe, and is the sta-

tion of the Stornoway packet, as well as the seat of a

valuable salmon fishery. Gairloch, next to it, is an

open harbour, but a good one, while it is also the

centre of one of the most extensive cod fisheries on

this coast,—a fishery that might be much extended,

were it not for the want of persevering industry.

While Loch Torridon, like Loch Broom, contains

one of these large and now nearly useless establish-

ments, i'tis also one of the largest and most magnificent

inlets in Scotland, its total depth being twelve miles.

It is divided into three parts, of which the two inte-

rior form spacious basins with narrow entrances, shel-

tered from every thing, and capable of accommodating

large fleets. Loch Carron, including Loch Kishorn,

penetrates even deeper into the country; and, though

comparatively open, it also offers secure and extensive

harbours, while it is the seat of two Highland villages

of unusual macniiude. It is interesting, ifl a physical

view, as giving indications of its having once been a

fresh water lake, which, by the gradual wearing down
of its barrier, has at length admitted the sea.

Loch Alsh, including Loch Duich and Loch Long,

is a singularly intricate and spacious inlet, formed

conjointly between the island of Sky and the mainland.

Its total depth may be taken at twelve miles, and it of-

fers the best anchorages on the western coast; that of
the Cailleach stone, celebrated in the history of Haco's
great expedition, being the common resort of ships

making the inner passage to the north, as is that of the

Kylehaken also. Loch Duich in itself forms one of the
most engaging scenes on the west coast. Loch Hourn,
succeeding to the southward, forms the next deep in-

dentation in the land; and while it also oR'ei-s spacious
and secure harbours, scarcely required where almost
every opening is an anchorage, it comprises the grand-
est series of wild and picturesque scenery which is to

be found on the western coast, not yielding indeed to

any portion of Scotland. The narrowness of its upper
portion, and the precipitous and rocky nature of the

mountains, with the wild wood every where dispersed,

gives it a character of ornament, superadded to subli-

mity and rudeness, which is rarely equalled.

If Loch Nevish equals Loch Hourn in space and se-

curity as a harbour, it is without beauty; yet, in for-

mer days, both these lochs were valuable as the chief

resort of the herring, which has long since abandoned
them. Hence the principal inducement for a new and
excellent road to the former, branching from the Glen
More, which is now nearly useless. Loch Morrer,
being a fresh water lake, ought to have been enumerat-
ed with the lakes; but it is separated from the sea by so

very minute an interval, that it seems almost to take

its rank here. The joint inlet of Lochananougal and
Loch Aylort is spacious, but does not form a good or

useful harbour. It derives some consideration, how-
ever, from its being the seat of the nearly useless ferry

from Arasaik to Sky, and from the excellent new road

by which it communicates with Fort William. Loch
Moidart, however spacious and deep, is rendered use-

less from its intricacy, and from the difficulty of get-

ting out to sea in westerly winds.

Of the western inlets. Loch Sunart is among the

deepest, since its length froni the entrance lo the ex-

tremity exceeds twenty miles. As a harbour it is end-

less, yet unnecessary; being superseded by that of

Tobermory in Mull. Its almost sole use is to form a

water communication with Strontian; but its margin,
which is often very striking and picturesque, presents

an interesting circumstance in the remains of the an-

cient Caledonian forest, consisting of oaks not yet

dead, and probably not less than 1000 years old, the

trunks of which measure from twenty to twenty-five

feet in circumference.

The Linnhe Loch is, if not the largest, the most im-

portant inlet on the western shore of the Highlands;
and if we include Loch Eil, it even rivals Loch Fyne
in length. The total length from the point of Morven
to Fort William is thirty-two miles, and that of the

western branch of Loch Eil is about nine. It is pro-

perly the continuation of the Glen More; nor is it dif-

ficult to imagine that it once penetrated deeper, possi-

bly even to the Murray Frith, and that the solid ])or-

tion of this great valley has been chiefly produced by

the accumulation of alluvial matters. Its importance,

as giving access to a large coast, as well as by leading

to the Caledonian canal, is manifest; and is rendered

evident to observation by the number of coasting ves-

sels by which it is perpetually navigated.

Thus also it is the entrance to Loch Leven and to

Loch Creran. By means of the former there is access

to the extensive slate quarries of Glenco; and thus
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also it would be easy to establish a communication be-

tween the eastern and western seas, by means of a road

which nature has hitherto in vain pointed out. From
the king's house at the head of (Jlenco, there is a near-

ly level surface of sixteen miles to the head of Loch
Rannoch, affording the greatest facility for a road;

while the navigation of that lake might, if required,

supersede the road hence to Blair, and thus through

Glen Tilt as far as the Tarff. A further piicc of nine

or ten miles would fall into the road already made to

the westward of Braemar, and th\is the communication
with Aberdeen is completed. When so many difficult,

and some superfluous communications have been made,

it is rather surprising that this cheap and obvious

one should have been overlooked. The interesting

scenery of Loch Leven is generally known, as is that

of Loch Creran, but the latter is useless in every sense.

The length of Loch Etive is twenty miles; the upper
half having the characters of a fresh water lake, and
the lower being navigated as far as the iron works of

Bunawe. The higher portion is not very salt, and
often quite fresh; and here also are the perishing re-

mains of an ancient oak forest, similar to that of Loch
Sunart. These two, we believe, are the only remains
yet living of the ancient oak forests of Scotland;

though there can be no tloubt that the greater number
of the present co]>pices are, like these, the progeny of

the ancient Sylva Caledonia. The trees of Loch Etive

are of similar dimensions to those of Loch Sunart, and
though only pollards, are flourishing at the branches
which shoot from their knotted and hollow trunks.

The whole is a scene of great wildness and grandeur,
but without variety. Below Bui™ ve, the strait of the

Connel is noted for the turbulence and fall of the tides

at ebb and flow, as it also is for the celebrated ruins

of Dunstaflhage castle.

We may pass over Loch Feochan and Loch Melfort,

as of no peculiar interest, to notice Loch Craignish,
rivalling Loch Lomond in the beauty of its islands,

and the picturesque effects of its singular scenery.

Here also the shallower indentation of Loch Crinan
forms the western avenue to the canal of that name,
communicating with Loch Fync, and cutting off the

long navigation round the Mull of Cantyre. Loch
Swin, which is ten miles deep, is a narrow and paral-

lel inlet, remarkable chiefly for the extremely singular

and beautiful scenery of its upper extremity; and Loch
Killisport. parallel to it, but of less depth, is a good
harbour, without being a necessary or useful one.

By means of Loch Tarbet, nearly meeting Loch
Fyne, the peninsula of Cantyre is rendered almost an
island; and here a communication between the two is

practicable by the expedient of carting the boats across
the narrow isthmus which separates the east and w<est

Loch Tarbets. Hence was invented the fictitious tale

respecting Magnus Barefoot and Donald Bane; a tale

which betrays itself, when it is recollected that Mag-
nus was the proprietor of all the islands already, and
that Donald was a refugee and a supplicant, and
had never been the possessor of the lands which he is

asserted to have thus ceded. As an anchorage Loch
Tarbet is not used, but it is the station of the packet
for Isla.

Passing now the Mull of Cantyre, we arrive at the
excellent harbour of Campbclltown, a small but an
important inlet from its position, as well as for its

commercial uses. Beyond this we enter Loch Fyne,

the largest indentation which Scotland possesses. The
total length of this great sinuosity is forty miles, and,

as far as Loch (lilp, it is four miles in breadth. Hav-
ing been the most steady resort of the herring, it is a

most important fishing station, while it also forms an
extensive water communication for a larjje tract of the
western Highlands, peculiarly valuable as connected
with Glasgow and the low country. It offers little

picturesque beauty to the mere traveller. Loch Stra-
ven and Loch Uidan, branching from the Kyles of
Bute, are nearly uninteresting in every sense.

The length of Loch Long is sixteen miles, and to-

gether with Loch Goyl, it forms an extensive indenta-
tion, while it also affords a ready avenue to Loch Lo-
mond. Hence it is now well known, nor need we do
more than barely mention the neighbouring opening
of the Gare Loch. The aestuary of the Clyde itself

may however be looked on as a similar sea loch to

Loch Fyne, and its total depth from theCarroch head
is about thirty-two miles.

The western coast presents but one more inlet, in

Loch Ryan; and, in the Solway firth, it is sufficient to
mention the wide bay of Luce, that of Wigton, and
the much smaller harbour of Kirkcudbright.
On the eastern coast, we find comparatively few in-

dentations, a misfortune which is even more severely

felt by England, in the want of harbours on those
shores where commerce and industry have found their

most tempting seats. There is scarcely indeed more
than one good harbour on the whole eastern side of
Scotland; all except Cromarty being bad and unshel-
tered roadsteads, or shallow and inconvenient firths

and tide rivers.

The great sinuosity of the Forth is the first in order
as in magnitude, and has already been fully described
in our article Forth.
The length of the firth of the Tay, from Button

Ness to Perth, is scarcely more than half that of the
Forth, not exceeding twenty-six miles, while it has
the character of an inland sea throughout. Though
not very open to the sea, it is a bad harbour, from its

want of water, but still more from the difficulty of an
entrance encumbered and obstructed by banks and
shifting shoals. It is, however, the medium of a con-
siderable commerce; while, in splendour and wealth,

and in picturesque beauty, its banks even exceed those
of the firth of Forth. Nor does it shoal so rapidly

above. At present, the ebb is such in the upper parts of
this last inlet, as to leave an enormous extent of mud
dry at low water, and every year the salt marshes gain
on it, so as to indicate the day when it will become,
far below Alloa, what it is now near Stirling, a tortu-

ous river, creeping through flat meadows. It is more
probable that the greater obstructions to the firth of
Tay will be extended near its entrance, where the

most rapid accumulation of alluvium is taking place,

and thus, at some future period, it may become an in-

land sea, of a far different character; while above, the

rich lands of the Carse of Gowrie arc extending, by
the lateral addition which the process of projecting
embankments produces.

Were the basin of Montrose what it appears to be

in the map, it would be one of the most enviable har-

bours in the world; but Lt possesses no water, and is

absolutely useless. Hence, also, even to the Murray
Firth, there is not an indentation that requires to be
named; and even this is a deceptive spot to those who
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might be tempted to judge of it from the general as-

pect, both of itself and of the surrounding land. The
total depth of this great sinuosity is seventeen miles,

of which seven belong to the Firth of Beauley. In

picturesque beauty it cannot well be exceeded, whether
we regard the mountain outline, or the richness and
cultivation of its shores. But the navigation is sin-

gularly difficult and dangerous; and it is thus a most
unfortunate entrance to the Caledonian canal. So
shallow is the water, that even the smaller class of

vessels can only pass it with an expert pilot; as the

navigable depth is limited to the wandering river,

whose blind course, between banks of mud and sand,

is concealed by the water, which never ebbs from
these shallows. Nor is the anchorage at Inverness

much better; being deficient in depth, though secure

from sea and wind.

If it were a compensation to the defects already enu-

merated, of the eastern shore of Scotland, the harbour

of Cromarty might atone for any thing. This magni-
ficent and truly inland sea is twenty miles in length,

and at one point seven in breadth; while with respect

to beauty, whether of its mountain outline and bound-

ary, or of cultivation and richness of aspect, it ex-

ceeds all the others with which it might be put into

competition. As a mere harbour, it is capable of

holding the fleets of Britain, though shallow and use-

less in its remoter parts; and as a harbour, also, it is

not only easy of access, but rendered so obvious by

the height of its entrance through the lofty and cor-

responding Suters, that it may be taken without a

pilot in the darkest night, and in the worst weather.

Were it possible that commerce and capital should

ever find their way to Cromarty, it might even super-

sede every rival port on the eastern coast of Britain.

The Firth of Dornoch, or Tain, is about twelve

miles long, and its course is both intricate and con-

tracted at the middle. It is also shallow in its upper
part, where it might otherwise form a safe harbour,

were any harbour required in the vicinity of Cromar-
ty. The Fleet is the last of these sinuosities. But
this is little more than a contest between shoals and

marshes; and as it has now been dammed by a mound
with a sluice, which forms a road superseding a former

ferry, it will, in no long time, become a series of

meadows and marshes, to be ultimately consolidated

into a valuable tract of land.

For an account of the Islands of Scotland, we must
refer to the following articles, under which they have

been described with great minuteness.

!.
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cut off again and terminated by the western mountains

of this county. It would be impossible to detail the

boundaries of the granite in Aberdeenshire, and the

relative spaces occupied by the other rocks intermix-

ed with it, for want of sufficient political or local

boundaries and names; but it may be safely estimated,

that one half the country eastward consists of this

rock, irregularly intermixed with the gneiss, slate,

and other substances which lie over it. Here also we
must remark, that it occupies the lowest levels as well

as the loftiest mountains, being found even on the sea

shore, at l'eterhe;>d, and elsewhere.

In the neighljourhood of Aberdeen it is extensively

quarried both for home consumption and exportation;

and it is properly esteemed to be one of the most valu-

able kinds in the market for its beauty and durability.

That it was not used for Waterloo bridge instead of

the far less durable Cornish stone, has been a frequent

cause of regret.

Proceeding northward, the next tract of granite lies

on the east coast of Sutherland, occupying a space of

about eighteen miles on the shore, or near it, and

reaching into the interior country to a point undefina-

ble for want of proper marks and references. This
tract is entirely hilly, though not high, and is tolera-

bly uninterrupted as far as it extends, though re-ap-

pearing again in the interior in a few insulated out-

standing patches. It is nowhere wrought.
The next granite to the north must be sought in the

Orkney and Shetland islands, where it is very scatter-

ed, and seldom of any great extent. In Orkney in

particular, the appearances are extremely minute, be-

ing confined to a small spot near Slromness, and an-

other at no great distance from it in one of the neigh-

bouring islands. In the Shetland islands, Foula pre-

sents an equally insignificant patch on its eastern

shore; but on the main islands the appearances are

more extensive. Here it chiefly occupies the western
side of the Mainland, reaching in an interrupted man-
ner, or in two distinct regions, from the north to the

south of its widest portion. Ronas Hill, the princi-

pal eminence, is formed of granite. The other ap-

pearances are so scattered, as to be nearly undefinable

in words; but we arc less anxious to detail the exact

geology of the Shetland islands, as we can refer to a

very accurate and detailed paper drawn up by Dr.
Hibbert in the Edinburgh Philosophical Journal, and
accompanied by a map, as well as to his more exten-

sive and complete work on those islands.

In the western Highlands, on the mainland, the

appearances of granite are so scanty and scattered,

that we are unable to point out the unmarked and un-
known places where they exist, and shall here there-

fore name only one mass in Kintail, near Loch Duich,
because we can refer to a mark for it. In the islands

of the same coast, the only mass of this rock is that

which forms the Ross, or western promontory of Mull,
already noticed for its commercial facilities; a mass
which extends also to a little island at some distance
from the shore. The granite which was formerly no-
ticed as found in Harris, is only a vein. On this shore,
however, we ought also to indicate a small tract which
lies in the neighbourhood of Strontian.

This brings us to Fort William, whence we may re-

turn eastward through Perthshire. The granite of
Fort William forms the base of Ben Nevis; and, after
some interruption, it reappears in the moor of Ran-

VoL. XVI. Part II.

noch, and again, in Cruachan and the surrounding
mountains, which forms another of its most consider-

able appearances in Scotland. From the moor of

Rannoch, it appears at various places, till, in a certain

sense, it may be conceived to join with the great mass
of Aberdeenshire, though the exact points of appear-
ance, and the limits, are not definable without a geo-
logical map.

Excepting a small portion near Comric, Arran pre-
sents the only remaining granite to the northward,
forming its well known group of mountains; but as

we have already referred to Dr. Ilibbert's accurate
work for the Shetland islands, so we shall here refer

for all the nicer details of Arran to that of Mr.
Headrick, a similar pattern of minute accuracy; as

for the corrector details of the islands in general, we
must refer to Dr. MacCulloch's general work on these,

comprising matters far too extensive for our present
narrow space.

The remaining granite of Scotland must be sought
in Galloway, in Criffel, and in the mountains which
range from the Fleet along the ridge of Cairns-muir.
The next rock in geological order is gneiss, and this

forms the most extensive of the rocks in the northern
division of Scotland. To define it by words would be
a hopeless task. In Aberdeenshire, it occupies a large

portion of that space which is not granite; being, in

a superficial view, irregularly intermixed with it. On
the north of Scotland, if we commence near Reay in

Sutherland, it may be considered to predominate on
a line nearly due south nearly as far as Killicrankie;

while, westward, it occupies the whole country, with
the exception of the granite already mentioned, of some
porphyry, and of some considerable tracts of quartz
rock and red sandstone. The future remarks on these

will give a better positive idea of the extent of the

gneiss, in the way of exception, than if we had here
attempted to define its most irregular boundaries.

It is not found, as far as we yet know, to the south
of the Highlands, or southward of the Clyde and Tay;
but it forms a considerable portion of Shetland. The
island of Yell is nearly all composed of it, and it occu-
pies also a conspicuous part of the Mainland. In

Foula and Orkney it forms little patches accompany-
ing the granite. In the Western islands, almost the
whole of the long island consists of gneiss, as do Coll,

Tirey, and lona; as well as Rona, and a certain por-

tion of the south-east part of Sky, and a small part of
Mull, connected with the granite of that island.

The characters of this rock present endless variety

in Scotland, but it is nowhere used for building. A
few of the most fissile kinds are indeed sometimes em-
ployed for roofing, in the windy districts, being well

calculated by their weight, for this office. We already
remarked, in the account of the Physical Geography,
that the general bearing of the stratification was north-

eastward; and shall only further add, that though the
prevailing dips are southerly, they arc often reversed,

while the angle of inclination is also very irregular.

The next rock in order is mica slate; and the boun-
daries of this are somewhat more simple, at least as

to the larger mass, though there are many inferior

portions of which it would be impossible to convey an
accurate idea.

This greater tract may be considered as commenc-
ing at the Mull of Cantyre, extending northwards, with
exceptions from other intervening rocks, as far as
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Cruachan, and then stretching; across tlie island so as

to be bounded southwards by the declivities of the
mountains; while at the northward line, its intermix-
ture and alternations with other rocks are so numer-
ous and variable, that it does not admit of definition.

We can only remark, that it is gradually extenuated as it

proceeds towards the east, and that it at length disap-
pears.

Independently of this great mass, mica slate occurs
dispersedly in various other places. It is interstrati-

fied with the gneiss on various occasions, and very
particularly when they meet in Perthshire. On the
west coast, it occurs similarly among the beds of the
same rock; as it does in Arrau near the granite, and in

Banff and Aberdeensbires, both with the granite and
the gneiss.

In the islands, it exists, but is little conspicuous.
In Shetland, it is found with the gneiss in various
places, and it occurs partially in Sutherland, Caith-
ness, and Ross, both to the eastward and westward;
these latter connexions being similar to what it pos-
sesses in some of the northern islands. In the south-
ern islands, it is most remarkable in Jura and Scarba;
though scanty in both, from its mode of interstratifi-

cation with quartz rock and clay slate. In Bute, it is

conspicuous; but this island is so much a part of the
adjoining land, that we scarcely think it worth while
to consider it separately.

In the south of Scotland this rock is rare; but it

occurs occasionally on the confines of the granite,

though never forming a separate and noticeable tract,

as far as this country has yet been investigated. Mica
slate is of no use; but a soft variety, which is proper-
ly the talc slate of geologists, has been used in build-

ing the two magnificent houses of Inverary and Tay-
mouth.

Quartz rock is the next in general order, and it

forms a somewhat conspicuous substance in Scotland,
though far inferior to mica slate in the extent which
it covers. It is at the same time so scattered that we
must pass suddenly from one part of the country to

another totally unconnected, in attempting to indicate

its places.

In Shetland it is found on the western shore, occu-
pying a space which, there, must be esteemed conside-
rable. In the Western islands, there is a considerable
tract of it in Sky; but the chief mass lies in Jura and
the remainder of that chain, of which it forms a con-
spicuous portion. The far larger part of Lunga,
Scarba, and Jura, consist of quartz rock; and the
Paps are entirely formed of it. In Isla also it consti-

tutes the much larger portion of the mountainous dis-

trict.

On the mainland, it is very conspicuous and abun-
dant in Sutherland to the westward, and is found dis-

persedly along the coast of Ross-shire; while in the
interior country it also forms many mountain summits,
occurring without names and incapable of reference.
We already noticed in the geography, the conspicuous
ridge of Balloch-nan-fey, and may add that it appears
in Canasp and many other hills, as also at the eastern
extremities of Loch Torridon, Loch Broom, Loch
Maree, and other places in this quarter. On the east
of Sutherland it is also found in the mountains of
Mohr-ben and Scuir-ben. In Banff, it is equally re-

markable in the Knock-hill and in many other sum-

mits; as, further south, it forms the summits of Ben-
y-gloe and other mountains in this neighbourhood, ex-
tending in a line westward, far into Breadalbane. We
formerly remarked that it had been applied to no uses,
and we cannot discover that it is known to the south
of the Tay and Clyde.

The next rock, clay slate, is more important from
its commercial value, on which we already made some
remarks in treating of the commerce and manufac-
tures of the western districts. It is wrought, besides,
in many places in the centre of Scotland; as at Callan-
der and near it, near Loch Lomond, Comrie, Dunkeld,
Blairgowrie, and elsewhere, as well as in some parts
of the south of Scotland.
The geography of this rock is very extensive and

very scattered, so as to render it impossible to follow
the whole of its localities without a very lengthened
detail, and the aid of a coloured map. And we must
also here premise tljatthe geological term, clay slate,

does not always imply roofing slate, thoiigh this ma-
terial would unquestionably be found in many places
where it has never yet been sought.

It abounds in the southern promontory of Shetland,
and is also found scattered in many places to the
northward, and in many of the smaller islands. The
greatest tract here is that which reaches fiom Sum-
burgh-head northwards to Scalloway and beyond it.

For the others we shall refer to the accurate documents
already pointed out. In the Western islands there is

a slender tract of this rock on the eastern shore of
North Uist, and the adjoining spots; but the only con-
spicuous tract is that which accompanies the quartz
rock already described, of Jura, and the remainder of
that chain. This was formerly noticed in a commer-
cial view. The principal mass occupies the small
islands there described, with all those smaller ones
which lie in the strait that separates these from the
chain of Jura. On this side it skirts the eastern
shore, even to the extremity of Isla, where it might
also be wrought; and it moreover appears on the west-
ern side of the latter island, in various and extensive

strata.

In Arran it accompanies the granite; and in Bute
and Inch Marnoch, where it is also wrought, it must
be conceived to belong to that extensive range which
traverses Scotland; and which we may now describe,

as it is impossible to pursue any useful order in this

description. This tract is of various breadth, but
seldom exceeds a mile or two; and it extends in a tole-

rably straight line to the east shore, passing through
the points formerly indicated as quarries. This is not,

however, an entire mass of clay slate, but consists of

various schistose rocks, among which that substance

seldom occupies more than a third or fourth part.

The whole belt is defined with tolerable accuracy on
both sides; though, without a coloured map, we could

not lay down, nor even approximate to its limits. It

remains for those to whom its course and extent are

thus pointed out, to render it of far more value than it

has yet been, by opening quarries in many other

places, where a populous and adjoining country would
ensure a regular and sufficient demand.

On the west shore there is a small portion of clay

slate near the Crinan canal, which, geologically pos-

sesses a certain connexion with that of the slate

islands of this coast, and which might be wrought
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were there any demand; but we need not point out

any more of these trilling; strata till we reach that at

Balahulish. The extent of this rock is, in t-liis vici-

nity, more considerable than is apprehended, but as

the convenience of the Glenco quarries supersedes

any other, it is not likely to be ever more widely

wrought.
The very small quantity of slate which occurs occa-

sionally on the western shore, as near Loch Carron
and elsewhere, commonly interstratilicd with gneiss,

renders it of no value; and, as a piece of geological

topography, it is impossible to define them : but

among these we must notice one small portion in

Loch Eribol, which might probably be turned to the

advantage at least of the surrounding country, where
the poor cottagers are often much troubled to find the

means of covering their houses. On the eastern

side of Sutherland there is also some slate, near the

quartz rock; but no attempts have been made to

work it.

Passing the Moray Firth, on this side, we find "vari-

ous beds of slate traversing the country to the south
of Cullen and Banff; and some well-known portions of
this appear at Portsoy, though no attempts have been
made to work it. The topography of these scattered

portions is here inexplicable, but we soon arrive at a
much more extensive mass, which stretches eastward
from Banff, and penetrates a long way south into the
interior country. This is a tract already worked, and
which might be wrought much more extensively in

this rich and populous county, were its existence
through so large a space suspected. It is now quar-
ried in Fouldan Hill, possibly elsewhere, and its pro-
duce is of a very good quality. To geological science

abstractedly, some of its connexions are interesting;

but the details would take us out of the rigid path
of the present topographical sketch of Scottish geo-
logy.

To omit noticing a few patches and minuter strata

of this rock so scattered and so trilling as to be im-
practicable in detail, we must now pass suddenly
from the north to that immense tract of the same rock
which may almost be said to form the south of Scot-
land. Here again we are lost in attempts to define its

boundaries; and, as formerly, must trust partly to the

account we shall have to give of the sandstone, which
forms the chief exception.

But of this rock, we must first remark, geologically,

that its general characters are very different from that

of the clay slate in the northern division, as we partly

indicated in treating of the physical geography of
that district. There is here no such regular sequence
from granite upwards, nor no superposition of this

clay slate to mica slate and gneiss, as so often occurs
there. In fact, its real geological connexions and po-
sitions are as yet very obscure; but in this it partal*es
with Wales, and the Isle of Man, Cornwall, and Cum-
berland, which, in all important particulars, it resem-
bles. It is probable that it must be esteemed, like

those, to follow immediately on granite, with few or
scanty portions of other rocks interposed; and that
there is thus but a brief and imperfect series between
the lowest of the primary and the lowest of the secon-
dary rocks.

In its mineral character also, it somewhat differs, as
it does in the accuracy of its stratification and of its

lamination, or fissile tendency. Hence it is difficult to

discover and pursue the stratification; and as the la-

minar tendency ise([ually rare, orirrcgular, orobscure,
it seldom is capable of affording roofing slate. Yet we
must observe that it has not been sufficiently examined
for this purpose, and is indeed, in most places,
scarcely suspected of being the very substance from
which slate is generally procured. With respect to
its quality or texture, the coarser kinds, formed of
fragments more or less minute, prevail very much;
yet these are susceptible of being wrought for slate,
as they actually are in Cumberhuul; while even among
the coarsest rocks, beds of a perfectly fine quality arc
often interposed.

To define this great tract of clay slate to the north-
ward, it is necessary to commence with St. Abb's
head, and to pursue the course of the Lammcrmuii*
hills, still continuing to skirt the mountains till we
reach the sea coast near Ayr. Hence westward, east-
ward, and southward, Scotland alone is its boundary,
if we except the intrusions of the northern coalfield,

the red sand stone of both kinds, beneath the coal in
one case and above it in the other, which enters near
Berwick from England, as well as in Roxburghshire
along the course of the Esk, at Jedburgh, and into
Dumfries-shire or Galloway; tracts which we find our-
selves unable to define in words by any species of to-

pographical reference.

The granite already mentioned is also, of course,
excepted. The general elevations and characters of
this country were formerly given, and we may thus
terminate the history of this important rock in Scot-
land.

Among the primary rocks, besides limestone, it re-

mains to notice one or two which occur in very small
quantities, and which are rather objects of geological
curiosity than of general or economical interest.

The first of these is serpentine, sparingly dispersed
everywhere, though found in many places. One of
the most remarkable, and the most extensive tracts of
this rock, occurs in the Shetland islands, where, how-
ever, it is nearly limited to the two northernmost,
Unst and Fetlar. It here forms a body of considera-
ble extent, stratified among the other primary rocks,
and accompanied by diallage rock. It forms lofty

and bold broken cliffs, and rises into hills considerable
for these islands. It is chiefly remarkable here for
the minerals which it contains, of which chromate of
iron is tlve most conspicuous; a substance which might
have been of great value in the arts of dyeing and
colour-making, had not the market been more easily
supplied from America. It also produces two rare
minerals, the hydrate of magnesia and oxide of chrome,
of which the latter has hitherto been found nowhere
else. As far as has yet been observed, it contains no
ornamental portions, being generally of a uniform
dull green; but it is very possible that these may ex-
ist in it.

As the diallage rock is known only here in all Scot-

land, we shall now mention it, that we may not have
to recur to Shetland again immediately. This rare
substance is intimately associated with the serpentine,

forming the whole of the small island Balta, and parts

of Unst and Wya, and being found also in very small
portions on the mainland of Shetland.

In the Western Islands, serpentine occurs in the

island of Scalpa, the scat of the lighthouse on the

e^st coast, and also on the neighbouring shore, of

4 S 2
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Harris. Otherwise, it does not appear to have been

observed in the islands, if we except quantities ex-

ceedinsjly trifling in lona and Sky.

On the west of Sutherland, it occurs in three or

four places, dispersedly, and in very small quantities,

interstratiiied with gneiss; and here also, as in Seal-

pa, it is without beauty. That of Portsoy is-the next

conspicuous mass known ; and it is familiar from

having been long, though scantily wrought. In early

times it was exported to France; and ornamental archi-

tecture from it is said to be still existing at Paris. It

is not now encouraged; though, from its very great

variety and beauty, and from the facility of quarrying

and shipment, it might be rendered profitable, as

well as ornamental, were it to obtain a fashion. Geo-

logically speaking, it seems to be interstratiiied with

the slate, gneiss, and quartz rock of the same locali-

ty; but it is not easy to ascertain this satisfactorily,

as it appears in itself to be but an irregular mass.

In Aberdeenshire there are numerous independent

masses of serpentine scattered about the country; but

the greatest number of them are very small; and none

are extensive. They are, in some cases, singularly

connected with granite, and at others appear to be

short strata, including schistose rocks. The masses

near Kildrummie and Glen Kindie seem the most ex-

tensive, and they afford considerable quantities of as-

bestos. Serpentine also occurs in connexion with

trap, and otherwise, on the confines of the mountains

of Angus; and at Clunie in Perthshire it presents the

rare and interesting phenomenon of a transition into

trap, forming the sides of a vein of that substance.

The last mass of this rock which we are acquainted

with in Scotland, is found on the west coast, between

Girvan and Ballantrae.

Chlorite schist is so little distinct in general from

micaceous schist, that we have not thought it worth

while hitherto to distinguish the two ; but we cannot

help pointing out to geologists a singular series of

this rock on the west coast of Argyllshire; although,

as the details are too minute for our article, we must

refer to the work on the Western Islands formerly

named, where there is a somewhat minute descrip-

tion of it.

It remains to point out the primary limestone of

Scotland, which are, like some other rocks, so dis-

persed, and in such minute quantities, that we scarce-

ly know how to refer to them, but shall, as usual com-

mence with the Shetland Islands.

They are here very numerous, though seldom ex-

tensive; being interstratificd with the other primary

rocks, and found in almost every place. The largest

apparent mass in one place is that at Stromness Voe;

and next in importance are those of Tingwall, the

Outskerries, and a few other places, for which it will

be best to refer, as usual, to Dr. Hibbert. The geo-

logical appearances are sometimes interesting, parti-

cularly in Burra, and in other places where granite

occurs : but they precisely resemble those of Glen

Tilt. Economically speaking, Shetland has not yet

derived the advantages from its limestone, in agri-

culture, which it might have done; but that is not to

be wondered at, where this art is so backward, and

encumbered with so many political and physical im-

pediments.
In the Western Islands primary limestones are rare.

With exceptions too trifling to name, they are found

only in Lismore, Tirey, lona, the Garveloch isles, and
Isla. The marble of Tirey is familiar; but the work-
ing of this quarry has long been abandoned for want
of a demand. It is a lump lying in gneiss, and is at-

tended by a similar one of a beautifully white marljle,

often spotted with green, hitherto unnoticed. The
white marble of lona is ecjually well known; but it

has long been exhausted. We already noticed that

of the Garveloch isles as a possible branch of com-
merce; and need only here add, that it is accompa-
nied by mica slate. We also mentioned that of Lis-

more at the same time; but this variety is of no
beauty, being blue, and interstratified with clay slate,

as are the corresponding strata in Appin. In Isla

the limestone forms an extensive tract, and is noted
for containing lead mines, which were formerly
wrought.

In examining the limestone of the mainland, we
must commence with Sutherland, as it contains the

most extensive tracts of this rock. The wesicrnmost
of these is found at Diurness, occupying the bay to a

considerable extent inland, and forming a small island

off its entrance. Though we have here enumerated
this with the primary limestones, it is rather our
opinion that it belongs to the secondary, and is ana-

logous to the lowest of these, or to tfie mountain
limestone of English geologists. It contains a sub-

terranean cavern of some interest, called Smow, giv-

ing passage to a river which plunges into it about a

mile inland, to re-appear at the sea shore.

In Loch Eribol there is another tract of the same
rock, but of less extent, most conspicuous in a small

island at the upper part of this bay. Another of still

greater extent, and among the largest in Scotland, is

found in the parish of Assynt; and we have already

noticed it as formerly wrought for ornamental mar-
bles. This portion occupies the whole of the valley

in which it lies, connected with quartz rock and
gneiss like the former; and the ornamental varieties

are a black bituminous limestone of a small crystal-

line grain, varied with red or white calcareous spar.

Not very far from this, at Lead Beg, there is a much
smaller tract, which produces some pure white mar-
ble. An attempt was also made to work this; but no

large or useful blocks were ever raised.

W^e must now pass over a great number of small

strata scattered here and there in various places south

of this, because we find it utterly impossible to indi-

cate their situations; but we must here remark, part-

ly as an excuse for this omission, and partly as a

geological fact, that such strata are very often not a

great many yards wide, and most frequently can

scarcely be pursued for half a mile; while having no

geographical or political marks near them, there is

no n>ode of indicating their places. For this reason

^^K can only say generally, that such strata occur in

various parts of the mountainous districts, generally

associated with gneiss, as that is the prevailing rock,

and sometimes with mica slate or quartz rock, very

rarely with granite.

The most conspicuous among the few which we can

point out, lie above Glen Kindie, near Portsoy ; or

Coreen, near Loch Laggan,near Balahulish; or Ran-

noch, near Aviemore; and so on. In our account of

Perthshire, we have already detailed at some length

the most extensive of those which occur in the mid-

dle and south Highlands, commencing to the north
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of Braemar in Aberdeenshire, stretching through

Glen Tilt and Blair, aiid crossing by various branches

over to Loch Earn. Other parallel brunches are found

to the south of Killicrankie, in Strath Airdle, and

various other parts; the whole presenting a singular

prolonj^ed range, combined wilh an equally singular

interruption and ramification.

On the western shore, some slender portions are

found in various places; and a tolerably conspicuous

one occurs in Knapdale, occu|)ying among other places

the small island of Dana. Of other strata scattered

in this neighbourhood through Cantyre, we shall no-

tice that only near Campbelltown, conspicuous for its

extent, and also for the singularity of its crystalline

texture. Yet we shall not neglect that of Appin,
which may be considered as connected with the great

tract of this rock found in Lismore, and which, with
little effort of geological continuity, may be consi-

dered as prolonged to Isla.

The indications of primary limestone in the south

of Scotland are so very rare and slender, that they are

undeserving of notice.

We now arrive at the secondary rocks, and, as first

in order, at the lowest or old red sandstone. This
occupies a very conspicuous, and often a very continu-

ous extent in Scotland; but we shall commence from
the north, and with the Shetland islands.

Here, the whole island of Foula, with the excep-
tions of granite and gneiss lately mentioned, is an en-

tire mass of this rock, rising to a mountainous height.

On the eastern coast of the Mainland of Shetland it

also forms a continuous tract, and occurs in a scat-

tered manner in one or two other places on the west-

ern shore. The Orkney isles must be considered as

formed fundamentally of this same rock. Among
these. Fair isle is conspicuous from the cliffs by which
its stratification is displayed, and from- the compara-
tive purity in which it exists. In all the rest it is

intermixed with shales, and often to such an extent,

that this far predominates, while many of the islands

possess no sandstone whatever. Here also its cha-

racter is considerably different from what it is in

Shetland, being more tender, and commonly of a dark
grey or red.

In the Western Islands a minute portion occurs in

Lewis; but elsewhere it is known only in Sky, where
the quantity also is not considerable. That of Arran
and Bute is indeed conspicuous; but these islands, as

well as the great Cumbray, belong in this case, geo-
logically, to the adjoining mainland.
Resuming the sandstone of Orkney as a leading

point, we find the same rock occupying the northern
chore of Caithness, and extending down the east coast
towards the Ord, where it ceases for a time, while it

also extends a considerable way into the interior coun-
try. Near Thurso it affords excellent slates of large
dimensions, with flag stones, from the shales which
are interstratified with it.

Every where, we need scarcely remark, it affords,

or might afford, excellent building stone.

Resuming this rock again from the ord of Caith-
tiess, we find it renewed beyond the Fleet, occupying
a very wide tract on this shore, including Cromarty,
and sketching down as far as the Moray Frith and
Beauley. We must, however, observe here, that this

portion is less continuous and less definable than
that of Caithness, as masses of gneiss, often of great

extent, intrude into it in many places, and as it also
ramifies into some of the remoter Highland valleys,

as towards Strathpeffer. On no part in this side
of Ross and Sutherland does it rise into high moun-
tains.

On the western shore its aspect is far different,

while its intricacy is such as to be indescribable
;

being dispersed about among the gneiss and quartz
rock of that shore, so that while in some places it

extends for many miles without interruption, in

others it occupies patches of only a few hundred
yards in extent. Here also it rises into lofty moun-
tains, Kea-cloch, formerly described as one of the
loftiest of the Scottish hills, being formed entirely of
this rock from the sea to the summit. Its general
mineral character is here also different, as it is almost
invariably red and of a much harder texture. More-
over, on the eastern shore, its outline is tame; but
here it not only produces some of the highest moun-
tains, but the characters of these are rugged, pre-
cipitous, and often peaked and serrated. We al-

ready remarked the singular insulation of some of
these hills, and as we must here add that the strata
are generally at low angles, and often nearly hori-
zontal, it is evidently indicated that there has been
a considerable waste or loss of rock, in consequence
of what, in geological language, is called denuda-
tion.

Though we do not pretend to define this intricate
boundary, we must say that it'forms a kind of belt
along the western shore, sometimes skirting the sea
coast and sometimes retiring inland, which extends
nearly from Cape Wrath to Glenelg. Where broad-
est, this belt is about thirty miles wide, and where
narrower, it sometimes does not reach to a mile;
while, in some parts, it is altogether wanting. It

also forms the chief of the Summer Islands. In this
connexion it almost invariably succeeds to gneiss,
but sometimes to quartz rock ; and in both these
modes it sometimes forms mere summits, or caps on
lofty mountains. Coul-beg is a very singular form
of this kind, as is Suil-Veinn. We must also ob-
serve that it passes Cape Wrath so as to appear on
the northern shore. Here, and on the west coast,
it produces some insulated stacks, or steeples, of
great elevation, as well as of elegant forms, of which
Stackacloa is peculiarly remarkable from its twinned
shape.

We must now return to Inverness, where we find

this sandstone again as a continuation of that of Cro-
marty, occupying the country about Inverness itself,

and reaching eastward beyond Speymouth, where this
particular tract terminates. To the south, it sketches
along Lochness, and chiefly on the eastern side, where
it again terminates; while on the other shore a very
scanty portipn only is found. It is here well known
for the very great tract of conglomerate or pudding
stone which belongs to it, and which is a subject of
remark to all travellers.

Following this portion of sandstone still eastward,
we find one narrower region of it occupying a small
portion of Aberdeenshire; and with this may be said
to end all the sandstone of this character that belongs
to the Highland district.

We thus arrive at the most extensive tract of all,

namely, that which forms an entire belt across the
island, nearly marking the separation between the
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Highlands and Lowlands, and reaching from sea to

sea. The northern boundary of this is so nearly co-

incident with the southern one of the slate belt for-

merly described, that what marks the one will define

the other. If for its breadth we commence on the

east coast, we may consider it as bounded by the Tay,

and thus extending in a very irregular line, much in-

terrupted, and covered by trap rocks in several places

till it reaches Cantyre, thus including Arran and Bute,

and skirting the southern shores of the Clyde beyond

Greenock, till it is also there obscured by the trap

rocks of that country. In Cantyre, it similarly termi-

nates in a few insulated portions, marking an extent

of superficies once more considerable.

In many parts of this tract quarries are wrought,

and they might be opened in many more by those

Avho are yet unaware of its immediate vicinity, and

thus send to distant.quarries for what lies at their own
doors. The celebrated quarries of Kingudie lie in

this rock. We shall only here further remark, that it

varies much in its general character, being often grey

or white as well as red; and it is equally variable in

hardness.

If we now examine the south side of the Frith of

Forth, we find another considerable portion which

hounds with the slate of the Lammermuir, and reaches

towards Edinburgh, where it sinks beneath the coal

strata. This portion is very familiar at Dunbar. It

appears yet unsettled by geologists whether all the red

sandstone of Lanarkshire belongs to the superior stra-

ta, or whether some may not belong to this, and thus

for the present it must remain.

Equal disputes have existed respecting those por-

tions which appear in the south of Scotland; but they

will probably be easily settled. On Mr. Bald's autho-

rity we have to state, that the red sandstone of Dum-
fries-shire is beneath the coal, and it must therefore

belong to this rock. That in Eskdale is above it, and

belongs consequently to the red marl of England, as

must that of Roxburghshire, and probably of Ber-

wickshire, since coal has now been found beneath

certain parts of it.

We thus arrive at the coal strata, which are, with

little exception, the uppermost of the stratified rocks

of Scotland. We have already referred to Mr. Bald's

article for the minuter parts of this subject, and shall

therefore merely indicate the general places and ex-

tent of these strata.

The coal field of Sutherland is the most northern,

forming a very narrow belt along the shore at Brora.

It possesses this great singularity, that it lies almost

immediately on granite, and sometimes in absolute

contact. There are three beds of coal, of which one is

wrought; and except that it contains perhaps an

unusual proportion of limestone, it docs not material-

ly differ in apparent character from other coalfields.

The next independent portion we shall notice is

that of Campbelltown, occupying a very small space on

the western shore, and containing one bed of very in-

different coal. It appears to lie immediately on mica

slate, but displays no peculiarities which we can here

afford to detail.

The most troublesome and worthless, yet perhaps

to a geologist the most interesting, is that collection

of coal strata which is dispersed throHgh many of the

western islands, and for the minuter details of which

we must again refer to the work formeWy mentioned-

This is found in scattered fragments through Sky,
Rasay, the Shiant isles, Egg, Muck, Mull, and Mor-
ven; but it no where produces workable coal, though
some trifling portions have been raised in Sky and
Mull. It is by means partly of the trap rocks by
which it is overwhelmed and intersected, and partly
by its insular position, that its connexions become so
difficult to trace, and further, that whatever coal it

may contain is worthless. When the coal itself is not
found, this field is traced by the limestone beneath it

and in it, by its sandstones and slates, and occasionally

by the coal itself. Of this latter there are numerous in-

dications in Sky as well as in Mull; and it also appears
in Morven in the very singular situation as formerly
mentioned, insulated as the summits of mountains of

gneiss.

On these three latter, we must now, however, re-

mark, that we do not consider them as belonging to

the proper coal formation immediately to be described,

but to be situated in the strata above, instead of be-

low the magnesian limestone, and apparently in the

lias, or some analogous member of the oolithe series.

Thus, according to our views, they must be ranked
with the lignite formation, in which also we place

that of Yorkshire, to which they seem analogous.

The great and valuable coal field of Scotland is that

which is well known for its workings. The northern

limit is also the boundary of the red sandstone already

described, and from this it crosses to the similar

boundary south of the Forth, though in many places

covered and obscured by ranges and hills of trap.

From Edinburgh, it proceeds partly to the south of

the Pentland hills, where it terminates, and to the

north of these westward to Glasgow. Thence diverg-

ing into Clydesdale, it is interrupted by the trap hills

of Renfrew and Ayr, reappearing on the western shore,

till it terminates in the red sandstone and the slate of

that district.

The last two portions are those already alluded to

as found in the south beneath the red marl, and as we
need take no further notice of these, so we shall say

no more of this formation than that some very trifling

portions of it are found in different places, as in Fife,

in Forfar, in Clydesdale, and very unexpectedly on the

north-western shore of the Highlands. In one or two
places also, it is accomjjanied by equally minute por-

tions of the magnesian limestone.

Thus we arrive at the last and uppermost of the

Scottish strata, though we ought here to remark what
we before omitted, namely, that in some places that

limestone which in England immediately follows the

red sandstone beneath the coal, also occurs in Scot-

land, though apparently less commonly. Thus, how-

ever, it may be seen to the south of Edinburgh, in

various parts of Fife, and in the west.

It remains to notice the trap and porphyry of Scot-

land.

The greatest mass of porphyry is that which lies in

the neighbourhood of Inverary, occupying a scattered

but considerable space; and next to that is the mass
which occurs in Glenco, well known, a dependency of

which may be conceived to form the summit of Ben
Nevis. We know of no other extensive masses which

appear of equal antiquity, and the veins are far too

numerous and scattered to admit of description. All

the other prophyries we must rank with the later

trap rocka.
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Of these, Shetland possesses one portion in the

island of Papa Stour; but the Western islands display

a great extent of the rocks of this class. St. Kilda, is

thus formed of augitic greenstone and syenite. Sky
is entirely formed of the same rocks, with the excep-

tion of the south-eastern quarter, and of another small
portion at Strathaird. Here there are all the varieties

of this family, and among the rest, that rare substance
hypersihene rock, already mentioned. As dependent
on Sky, we may name Rasay, partly formed of por-

phyry, the Shiant isles, Canna, Egg, Rum, and Muck.
Egg also contains pitchstone; and its celebrated Scuir

was formerly noticed.

Mull is the next great trap district in the islands,

being almost entirely formed of it, and including the

adjoining islands, excepting Inch Kenneth, of which
StafFa is especially noted. To the south, Kerrera is

also chiefly formed of trap, with part of Seil; but af-

ter this we meet with nothing further than veins, till

we arrive at Arran, about one half of which consists

of the rocks of this class. In the Clyde, Ailsa, the

smaller Cumbray, and the southei-n point of Bute, are

of the same materials.

In the Highlands, the chief trap district is Airdna-
murchan towards the west, and Morven similarly,

both of them in this sense dependencies on Mull. The
minuter portions occurring on the borders of the High-
land mountains, can only be mentioned thus slightly.

But to the south of these, in the middle district, the

great range of the Sidlaw displays many insulated por-
tions of it, as does this country generally^ the mass
becoming more continuous near Perth, to be renewed
in the Ochil, and again in the Campsie Hills, till it

meets the Highland mountains. The northern shores
of Fife display a smaller range; and through this

whole county even to Stirling, a crowd of summits
and fragments impossible to specify, bespeak the once
greater continuity of an extensive central tract of this

rock. Thus also, North Berwick Law, Inchkeith,
Arthur's Seat, the Pentland, and many more summits
which need not be named, indicate the former wider
connexions and extent of a mass once lying over the
coal field here, and reaching to the westward till it is

renewed in a more continuous maimer to the west of
Glasgow and the confines of Ayr.
Such is a sketch of the positions of a rock, which

nothing but a detailed and coloured map could ren-

der intelligible; while, for want of this, we must also

omit all notice of the innumerable veins which main-
tain this general connexion, and indicate the former
greater extent of trap in Scotland. In the south the
rocks of this class become rare; and we need only
here notice the Eildon Hills, and the Cheviot scarcely
appertaining to Scotland.

The following list of some of the rarer Scottish mi-
nerals was drawn up by the writer of this article, and
was first published in Dr. Brewster's Journal of Sci-

tnce, vol. i. p. 225.*

qCARTZ.

Of this very common mineral, it is only necessary
to notice the varieties which are rare, and which more

particularly comprise those that present peculiarities
of colour.

Foetid.—At Pol Ewe and Loch Greinord, on the
western coast of Scotland. This is found in gneiss,
forming veins, and the smell often resembles that of
putrid sea weed. It is sensible only on friction, and
diminishes when the specimens have been so long kept
as to lose their water.

Green. Coloured by chlorite. In Bute ; on the
shore of Cowal; on the south-eastern shore of Jura,
and on the north-western of Isia, opposite. This
quartz forms veins in chlorite schist; and is always ac-
companied by common chlorite. Some of the va-
rieties are so dark as to be nearly black. It has been
mistaken for prase, from which it is essentially dif-

ferent. The following variety is the prase of the
Germans.

Green. Coloured by green actinolite. PraSe. I have
found this variety only once, and it was in a very
limited quantity even there. This was in a small isl-

and within, and not far from the entrance of Loch
Hourn. As it is too insignificant to have a name in
the map, I cannot direct mineralogists to it more ac-
curately. This quartz is in veins, traversing actino-
lite schist; and, according to the quantity of the in-

termixed colouring matter, it varies from a very light
to the usual dark green of this mineral.

Green. Coloured by the green earth of the trap
rocks. In Rum, in Scuir-more, together with the he-
liotrope of that place. In Glen Farg, and in the hill

of Kinnoul. It also occurs in Ayrshire; and general-
ly, in this case, it is intermixed with other chalcedo-
nies and agates.

Green, Coloured by an intermixture of green com-
pact felspar. In Rona, (East) at Pol Ewe, and on va-
rious parts of the western coast of Ross-shire.

Pink. Opaque, and pink or flesh-coloured. Com-
mon quartz, coloured by an unknown ingredient. In
Lewis, from gneiss.

Pink. Opalescent, or rather milky. In Coll; in
Aberdeenshire, on the Buck of Cabrach. The latter

specimens are nearly transparent. In Loch Maddy in
North Uist.

Brown red. Transparent. Apparently coloured by
iron. On the western coast of Sutherland, in veins
traversing gneiss, between Loch Inver and the Ru
Storr. In East Rona; in the Angus hills.

Brown red. Milky or chalcedonic quartz. AtGair-
loch in Ross-shire, in gneiss.

Purple or lilac. Opaque. In Shetland, near Selie-

voe, in gneiss.

Violet blue. Pale; opalescent. In Loch Maddy,
in North Uist, in gneiss.

Purple. Crystallized; amethyst. In trap in the
hill of Kinnoul, and elsewhere; found in the centre of
agate nodules. In the hills of Mar, in granite.

Grey. Blue or French grey. Opaque. In Glen
Tilt, in veins in gneiss; and in Aberdeenshire.

Grey. Blackish. Common quartz, irregularly
transparent. In various parts of Aberdeenshire, and
in Shetland.

Grey. Blackish. Chalcedonic quartz. In Gairloch,
in Ross-shire; on Ben Lair in the same county, in

gneiss. The cojour varies from very pale to very

• Several new minerals receatly founa in Scotland, and others which have been separated from old spocics, ara added to this
list.—Ei).
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dark blackish grey, and the specimens are also exceed-

ingly Tarious in their degrees of transparency.

Black. Common transparent quartz, apparently co-

loured by an intermixture of hornblende, just as it is

sometimes coloured green by actinolite. The fine

splinters are translucent. In Ben Lair, in Ross-shire,

in hornblende schist; but it seems very rare.

BroiL-n. Transparent quartz. The colour varies in

intensity, but the colouring ingredient is not known.
It is discharged by a moderate heat. It is found crys-

tallized, notedly in Cairngorm, in granite. In Arran,

and in Benna-Chie, in granite. In St. Kilda, in that

syenite which is connected with augite rock and green-

stone. At Killin, perfectly transparent, but uncrys-

tallized; in nodules in chlorite schist. In North Rona,
in granite veins, uncrystallized.

Yelloir. A brownish yellow crystal occurs in the

hills of Mar. Yellow quartz, imperfectly transparent

and full of fissures, is not uncommon in the Perthshire

hills, but it seems in general to have been coloured

somewhat recently, by having admitted a stain from
the rust of iron.

Colourless or greenish. White amethyst. In Fife,

and in the hill of Kinnoul.

Colourless. Transparent. The crystallized kind is

too common to deserve notice; but as it is rarely trans-

parent when in veins and nodules, I may here remark
that it occurs in this manner in the chlorite schist, at

the south-eastern extremity of Jura, and the north-

eastern of Isla.

Granular white quartz, resembling refined sugar, is

found in Harris, and in Ben Lair, in veins traversing

gneiss. There is here also found a singular variety,

in which a purely hyaline quartz passes gradually into

this snow-white and finely granular kind. It is unne-

cessary to point out the localities of the other varieties,

which abound everywhere.

As in the case of quartz, I shall here only notice the

most remarkable and most rare varieties of this mine-

ral. I may remark, generally, that they are princi-

pally found in those districts which consist of gneiss,

and are almost always integrant portions of the granite

veins with which that rock abounds.

Pure White. Opaque. At Hillswick, in Shetland,

intermixed with actinolite, and very splendent. At
Cape Wrath, in granite veins. In Coll, Harris, and

in Arisaik.

inUfe. Translucent where thin; splendent and re-

flecting much pearly light from the interior. This

very beautiful variety occurs in Harris, on the south-

ern side of Roneval. The ordinary white varieties,

under many different aspects, are too common to re-

quire particular notice.

mile. Crystallized. In Cairn Lia, one of the

summits of Ben-y-gloe, in micaceous schist. In Aber-

deenshire, not very uncommon; particularly in the

granite of Bennachie.
Flesh-coloured. A brownish flesh-coloured variety,

characterized by a high degree of transparency, and

pearly lustre in the thiii fragments, occurs in east

Rona. A very beautiful yellowish flesh-coloured and

similarly splendent variety abounds in North Rona.

This colour is here distinguished for its peculiar pu-

rity and beauty, compared to the ordinary colours of
felspar.

Blue-Grey. This variety also abounds in North
Rona, but 1 have never observed it elsewhere.

Brick-red. Very bright. This occurs in Lewis, in

Ardgower, and in Shetland, but is rare. Reds declin-

ing from this in brightness and purity, ^re too com-
mon to require notice.

Purple-brown. In Eriska and Fudia, and less per-

fect in Coll.

Brownish-grey. Inclining to purple in some in-

stances, and resembling that of a Labrador, but not
iridescent. In Sky, in veins in hypersthene rock, and
in Rum. In Aberdeenshire.

Glassy Felspar. In the basalts and clay-stones of
the western islands in general. Very large in the clay-

stones of Blaven in Sky.

COMPACT FELSPAR.

Bright green. In lona, and in Tirey, in gneiss-

Very abundant in the same rock at Loch Greinord,
and generally on the western coast of Ross-shire. In

different parts of Inverness-shire and Aberdeenshire,
but more rare. This mineral has hitherto been mis-
taken for quartz and for epidote.

Lead-grey. In Loch Maree, in Ross-shire.

Broum-purple. At Pol Ewe in Ross-shire. These
two resemble precisely the compact felspars of Swe-
den.

ff'hite. In lona. In West Rona, in North Uist.

This is an extremely beautiful substance, and it also

occurs in Sweden; but I have never yet seen specimens
from any other place or country.

HORKBLENSE.

Crystallized in East Rona; also in Ben Lair.

Plafy and splendent. Dark green, resembling dial-

lage: in Coll.

Fine fibrous. Resembling black satin, in Perthshire.

In general it is too common, under its ordinary forms,

to require further notice here.

Fine fibrous radiated. In clay-slate at Boharm, in

Banffshire. This is a very singular and beautiful va-

riety; putting on many remarkable forms, and, as far

as I know, peculiar to this spot.

Pargasile. In Tirey, in white marble. The cha-

racters are extremely well marked.

ACTINOLITE.

Intermixed in large crystals. Either alone, or im-

bedded in talc. In Glen Elg near Eilan Reoch. In

Isle Oransa in Sky. At Hillswick in Shetland.

Fibrous. Continuously straight, curved, or undu-

lated. In Glen Elg, and in Aberdeenshire.

Schistose. In Glen Elg; very finely laminar. In

Sutherland, in Shetland, in Nether Lorn.

Short fibrous entangled. In Glen Elg. In Isle

bransa. Near Fedaland in Shetland.

Flat plttty, entangled. In Isle Oransa.

Finely stellated, entangled. Near Fedaland in Shet-

land; near Blair in Atholl.

Nearly pulverulent, and very pale. In Shetland, near

Burra Voe. The stellated and this last are extremely
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beautiful and singular minerals, to which 1 have seen

no resemblances among foreign specimens.

Nearly white. Crystallized entangled. Near Handa

in Sutherland. In this case there is a near approxi-

mation to tremolite: and it may even be doubted whe-

ther there are any essential diflerences.

JIYPEnSTIlENE.

In Sky, and in Ardnamurchan, in hypersthene rock.

In Rum, in veins in augite rock. It appears also to

have been found loose in Banffshire; but its native

place has not even been conjectured.

TREMOLITE.

hi large crystals openly entangled a?id independent.

In Tircy; from primary limestone.

In large crystals imbedded.. In Glen Tilt.

Large fibrous, radiated or straight. In Glen Tilt.

Of very large dimensions.

Flat bladed, radiated. In Cairn Lia (Ben Gloe), in

Unst (Shetland.)

Fine fibrous, radiated or straight. In Glen Tilt, at

Portsoy, in serpentine; at Dunkeld, in clay-slate.

Fibrous, usbcsliform or silky. In white primary lime-

stone. In Glen Elg.

Small stellated, imbedded. In Glen Tilt.

In imbedded and radiated spheres. In Glen Tilt.

In short fibrous crystals, compacted into a solid mass.

In Glen Tilt. This variety sometimes appears to be
almost granular. The specimens of tremolite, in this

locality, all occur in primary limestone, and are very

splendid; and most of the several varieties here named
are so rare that I have seen no parallel to them in

foreign collections. It is remarkable, that in Tirey,

crystals of tremolite and of Sahlite are so confounded,
that a single crystal sometimes contains both substan-

ces, as if there was a transition between the two mi-
nerals.

HELIOTROPE.

Chalcedony, coloured by green cartli. In Scuir-more
in Rum. In nodules, in the trap conglomerates of
Kerrera. In the hill of Kinnoul; in Ayrshire; in

Mull, under Gribon. On the beach at St. Andrews,
loose.

DIALLAGE.

In Unst and Fetlar, in serpentine and in diallage

rock. In Balta, in diallage rock. In Ayrshire, in ser-

pertine.

STAUROTIDE.

In Bixeter Voe, Shetland, in micaceous schist. The
crystals here are as large as those of Britanny.

HOLLOW SPAR.

In micaceous schist near Balahulish. This mineral
occurs abundantly in Skiddaw, in clay-slate, as is well
known; but I have never found it in Scotland, except
in the above-mentioned place.

STAUROLITE.

At Strontian, in a granite and metalliferous vein. In

the Kilpatrick hills, in trap. It is not crossed or twin-

ed in either of these places; but the crystals are of

great magnitude.

FINITE.

In Ben Gloe and in Forfarshire, in porphyritic veins.

In Argyllshire, in massive porphyry. In these cases

it forms an abundant ingredient in the rock, and has
been mistaken for mica.

SPODUMENE.

In Glen Elg, in granite. In this case it is an ingre-

dient of the rock, generally diffused with the felspar,

mica, and quartz.

CYANITE.

In Shetland, at Hillswick, and in the southern pro-

montory of Mainland, in mica slate. In Glen Tilt, in

quartz. At Boharm in Banffshire, in clay slate. This
last is the locality where the mineral was first found;
whence it was sent to Saussure, and by him named
Sappare,—a term corrupted from Sapphire by the per-

son who transmitted it.

GARNET PRECIOUS.

At Strontian and in Ardgower,in granite and gneiss.

In Harris, in gneiss. At Ely in Fife, loose. That of
Strontian resembles the Hungarian in colour. That
of Harris resembles the Greenland and the Indian gar-

nets.

TOPAZ.

Blue, white, and brown. In decomposed granite in
Braemar, loose. Single crystals weighing fifteen

ounces have been found. A fragment in my possession
belongs to a crystal which must have weighed eight
pounds when entire. The blue and brown are some-
times united in one crystal.

BERTL.

In the same situations and place. The topaz is to-

lerably abundant; but this is rare, and the crystals im-
perfect generally, as if carious or corroded.

In the greenstone near the southern extremity of
Salisbury Crags, near Edinburgh. In Ross-shire, near
Bonar Bridge, in gneiss and granite. In trap, (clay-
stone) in Rum.
Vol. XVI. Part II.

CHLORITE CRYSTALLIZED.

In Cairn Lia, in micaceous schist. In Jura, in chlo-

rite schist. In Bute. At Dunkeld. The crystals of
Cairn Lia are very large and perfect, being compound-
ed hexagonal prisms terminated by pyramids.

4T
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FLUOR SPAR.

In Sutherland and Aberdeenshire, in gneiss and
granite. That of Sutherland is purple. That of Aber-
deenshire is most commonly green and white, and the
green colour is discharged by exposure to air. At
Strontian, in a granite and metalliferous vein. In
Ayrshire, and in Papa Stour in Shetland, in claystone
amygdaloid. This last situation is very rare.

CHLOROPH^ITE.

In Kum, in claystone and basalt; and near Burnt-
island in Fife. I found this mineral first in 1810. It

varies in lustre in these two localities, the former being
transparent when first found.

CONITE.

In Glen Farg, in Mull, in Sky, and in the Kilpatrick

Hills, in amygdaloidal trap. These are the only places

in which I have yet observed this new mineral.

PREHNITE.

In gneiss, in Yell, Shetland. In traps in the follow-

ing situations. At Bishoptown, near Paisley. In the

Kilpatrick Hills. In Glen Farg. In Mull, Sky, Ar-
ran, and Rasay. In Edinburgh castle rock, and in

Salisbury Crags. In Dumbarton castle rock.

LAUMONITE.

In Sky, near Loch Brittle. In the Kilpatrick Hills.

lisker and Dunvegan in Sky, often resembles the
finest cotton, or flaw silk, and is so light as to float

in water.

CHABASIE.

In Sky, at the Stoor, and at Talisker, in traps.

WAVELLITE.

In the Shiant Isles, in an indulated shale or flinty

slate of the secondary class, which belongs to the coal
strata of the Western Islands, and is indurated by the
vicinity of trap.

This is rare in Scotland. In Sky, in trap, near
Loch Brittlej forming half the mass of the rock.

ADULARIA.

In granite in Arran. In granitic veins in micaceous
schist in Cairn Lia. This mineral is very rare even
in those localities.

AUGITE.

In Rum, in trap rocks, with felsparj very remark-
able, and of a very large size. In St. Kilda, Arran,
Sky, &c. in a similar manner. In Tirey it is found
in white primary limestone, and sometimes regularly

crystallized.

APOPHYLLITE.

In Sky, near Loch Brittle. In the Kilpatrick Hills.

STILBITE.

In Sky. In the Kilpatrick Hills. Near Stoneha-

ven. In Fife. In the Shiant Isles. In Staffa and
Canna. In all these places in traps. In Arran in

granite. At Strontian in a granite vein. In Kerrera,

red, in argillaceous schist; being the only instance,

I believe, of that association.

' ANALCIME.

In Sky, Canna, Staffa, Ulva, and Mull. In the Kil-

patrick Hills. In Edinburgh castle rock, and in

Salisbury Crags. In Dumbarton castle rock. In Sky
it is often transparent. In the Kilpatrick Hills it

passes by a complete transition into prehnite. The
primitive form occurs at Talisker, in Sky.

MESOTYPE.

In Glen Farg. In Sky. In Arran, the Shiant Isles,

Staffa, and Ayrshire.

NADELSTEIN.

In the Kilpatrick Hills. In Sky. In Arran. The
radiated variety called natrolite, occurs in Staffa,

and near Burntisland in Fife. The nadelstein of Ta-

in Tirey, often crystallized, and of various colours,

forming very beautiful specimens. In Harris equally
or more various, and often of a dark brown. In Glen
Elg, silvery white. In Rannoch, pale green. In Glen
Tilt, white, massive, in large beds; where it is asso-

ciated with tremolite, as it also is in Tirey; decom-
posing also into a very tenacious and unctuous clay.

ANDALUSITE.

In Aberdeenshire, in granite.

CALCAREOUS SPAR.

Green. Coloured by green earth, of a light green.

In Rum. Of a dark green, by common chlorite in

Bute. Those varieties are extremely singular and
rare.

Yellow. Crystallized in the inverse rhomb. Iq the

primitive rhomb. In Sky also. The varieties found

at Strontian are so well known that I need not enu-

merate them.

HYDRATE OF MAGNESIA.

In Unst in Shetland, and in Balta. Found in ser-

pentine and in talc schist.

OXYDULOUS IRON.

Octahedral. In hypersthene rock in Sky. In talc
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and iu chlorite at Flllswick and at Unst in Shetland.

In chlorite schist in Bute.

Micaceous. In veins or nests, in clay slate, at Dun-

keld. In dispersed grains, in gneiss and granite, in

Shetland. In the same manner in a compact grey

(oW red) sandstone.

Specular-volcanic. In trap veins in Perthshire. This

is crystallized in prolonged hexagonal plates, and re-

sembles that of Vesuvius.

7. HEULANDTITE.

In the trap rocks of the Kilpatrick Hills near Dun-
barton.

8. THOMSONITE.

In the trap rocks of the Kilpatrick Hills.

9. EDINGTONITE.

BOG IRON ORE.
Associated with Thomsonite in the trap rocks of

the Kilpatrick Hills. See Dr. Brewster's Edinburgh
The resinous variety. In Foula, Shetland. This Journal of Science, Yo\.ll\. ^. :i\&.

variety is not common, and resembles, in its lustre

and fracture, those Hungarian jaspers which have

been improperly called pitchstone.

OXYDE OF CHROME.

In Unst, in chromate of iron. This new mineral

is the pure osyde of chrome, not the mineral called

by this name in Lucas's system; and is either com-
pact or pulverulent, being sometimes green, at others

yellow.

GOLD.

At Leadhills. In Perthshire, at Turrich in Glen
Coich.* At Leadhills in Lanarkshire. In Suther-

land, near Helmsdale. In Perthshire, in the sands

of the Tay.

SULPHURET OF MOLYBDENA.

In Glen Elg.

BLACK LEAD.

In Ayrshire, at Cumnock. In Glen Elg. In Strath-

pefFer. In Shetland. At the head of Loch Lochy
in Inverness-shire, within a mile of the Caledonian

Canal.t

To the preceding list the following new or interest-

ing minerals may be aaded:

1. SULPHATO-TRI-CARBONATE OF LEAD.

At Leadhills, in a vein traversing greywacke.

2. SULPHATO-OARBOKATE OF LEAD.

At Leadhills, in columnarly aggregated crystals.

3. CUPREOUS-SULPHATO-CARBONATE OF LEAD.

At Leadhills along with the preceding species.

4. CUPREOUS SULPHATE OF LEAD.

At Leadhills along with the preceding species.

5. BARTSTRONTIANITE.

In clayslate at Stromness in Orkney.

6. BREWSTERITE.

In fine crystals of crystalline coats at Strontian in

Argyllshire.

10. WITHAMITE.

At Glenco in Argyllshire, in a reddish trap rock.

See Dr. Brewster's Edinburgh Journal of Science,

Vol. II. p. 218.

11. DATHOLITE.

In Salisbury Craigs, near Edinburgh.

12. CHROMATE OF IRON.

In huge masses in the Shetland Isles, viz. Unst and
Fetlar. At Portsoy in BanfFshire, and in small granu-
lar masses in a greenish white marble, at Buchanan
in Stirlingshire.

1 3. COPPER.

Blair Logic, and Airthry in Clackmannanshire. In

the Orkney Islands, at Fetlar, &c.

14. PRISMATOIDAL ANTIMONY GLANCE.

In the antimony mine near Langholm in Dumfries-
shire, which is no longer wrought. At Leadhills.

15. SILVER.

At Alva, in Clackmannanshire, which See, and in

Peebles-shire. At Leadhills.

16. lead, SULPHURET OF.

At Leadhills in Lanarkshire, which See- At Wan-
lockhead, in Dumfries-shire, which See. At Stron-

tian in Argyllshire. At Dollar in Clackmannanshire,
which See. At all the above places it has been wrought.
At BelVjville, in Inverness-shire; and at Leadlaw, in

Peebles-shire.

17. SULPHATE OP LEAD.

Leadhills, and Wanlockhead.

18. CAHDONATB of LE^D.

At Leadhills, and Wanlockhead.

19. COBAJ,T.

Along with the silver at Alva. In Clackmanna.v-
SHtRE, which Sec,

• A specimen from this locaMty in the cabinet of Thomas Allan, Esq. weigbs upwards of teven gaineas.—Eb.
^ See Dr. Brewster's Edinburgh Journal of Scimte, Vol. II. p. 97.
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20. ARSENIC.

Ores of arsenic have been found in the Ochills in

Clackmannanshire.

21. LAPIS LAZULI.

At Leadhills.

22. ELECTRIC CALAMINE OR SILICEOUS OXIDE OF ZINC.

At Leadhills and Wanlockhead.

CHAP. III. Agriculture.

The agriculture of Scotland forms an extensive

subject, from its variety no less than from its very

perfect state, where it is in an improved condition;

but we must attempt to condense, within our very

brief space, those practices by which it is particular-

ly distinguished, since the entire subject would occu-

py a volume, as it has already occupied hundreds.

We may here distinguish it into the ancient and

the modern, not merely because our ancient agricul-

ture is matter of curious history, but because it is not

yet expired, maintaining still far too great a hold over

the practices of the Highlanders, with whom it chiefly

remains.

In the ancient system of Highland agriculture, the

lands were generally held in runrig, as a few yet are.

In this practice many tenants were the joint holders

of one farm, and their crowded houses formed the

toions, which are still to be found in various parts of

the country. Each man, separately as well as jointly,

was responsible for the whole rent, and the whole was

unenclosed, or ill enclosed, and divided into ridges;

so that at the expiration of every year every man's

lot was interchanged. The forcible interchanging

has now ceased, though the division into ridges of a

common field still continues. This was and is the

infield, and is cultivated for ever, having all the ma-

nure that can be procured. The outfield is cultivated

without manure as long as it produces the seed, and

sometimes longer; and the pasture which was former-

ly an unlimited and free common, is now so far di-

vided that each holder pays a rent per head for all the

cattle of whatever class he may put on it; the num-

bers being also limited.

Such is the improved and present runrig system.

The cultivation consists chiefly of a rotation of oats

and potatoes, sometimes with barley or bear inter-

posed, and very rarely with rye; besides which flax

is occasionally cultivated every where. Grass is never

sown: and in this purer system, turnips are unknown,

though the turnip cultivation is now becoming a part of

the rotation, on lands bordering on the lowlands, as

pease also are occasionally. In the same lands we
also now find clover, and occasionally vetches; but,

in the remoter highlands, these are still unknown.

All rents are now paid in money, excepting some
trifling and occasional dues in kind; and there are few

servitudes except in the case of cottars. .Yet, as we
remarked when on the subject of manufactures, the

kelp estates and the fisheries of Shetland and Orkney

are wrought as servitudes; labour being paid in lieu

of monf y, by a special and accurate agreement. la

some places, also, particularly where the larger pro-

prietors reside, the carrying of peat forms a similar

servitudCj as does, more rarely, harvest work; a plan

which reduces the small tenant partially to the condi-

tion of a cottar, but which is rendered necessary by
the total want of hired labour, and the absence of a
class which makes this a trade. It is very rarely that

leases are granted to the small Highland tenants,

whose farms average from three to five pounds an-

nually; but they are seldom removed, except in cases

of extreme misconduct, nor are their rents indefinite-

ly raised on any eventual improvement of their farms.

Should this happen, however, no mdioratinn is allow-

ed; and as they build their own houses without assis-

tance from the lundland, this property, such as it is,

falls in to him. Where the rents are paid in money,
this is provided by the sale of cattle, or sometimes
by the fishery; as there is no surplus produce from
the cultivated land capable of paying a rent.

The prevailing system, however, at present in the

Highlands, is that of separate tenantry, popularly

called crofting. This system is partly the consequence
of the division of the ancient runrig farms among
the tenants upon them, and partly, and principally,

the result of new settlements, consequent on the intro-

duction of large sheep farms, and the accompanying
migrations to the seashores. Thus, not only has a

class of separated and sole tenants been introduced

into the interior and old settled districts, but a great

quantity of land before unoccupied, or ill-pastured by

wandering cattle, has been rendered productive, and

the seat of an entirely new po|)ulalion.

A croft, is, in fact, a sole farm; and though, with-

out lease, no way dilfering from the common classes

of small farms in Scotland. But these holdings are

very limited; being burcly sufficient in most cases for

the maintenance of a single family; while, in many
situations, they are insufficient even for that, or are at,

least incapable of paying the rent and maintaining the

family both. It is impossible to name the exact quan-

tity of land, as thi.l varies according to its quality;

but from three to five acres of bad arable land, or of

rocky land fit only for the spade, is a general average;

while the unenclosed pasture is such as to maintain a

few cattle, and, occasionally, some sheep and the ne-

cessary horses. In this case, as the pastures are

common in a certain sense, each tenant's cattle are

limited, and paid for in the rent, by an allotted charge

for each class.

The crofters also build their own houses, and often

under great difiiculties and restrictions; not being al-

lowed the use of wood, though growing, nor suffered

to take a turf for covering; while, in case of removal,

the labour is surrendered and lost. However bad the

cultivation of these petty farms may be, it is better

than under the ancient system of common holding,

though not differing in the rotation, nor in the objects

of culture. The tenant, knowing the exact extent and

powers of his land, and profiting the next year by the

labours of the preceding, is enabled to bestow more
accurate attention upon it, is restrained from a waste-

ful excess of useless horses, as was formerly the

fashion, and manages his little stock of cattle to a

better purpose. There are many of these tenements

so rocky that they can be wrought only by the spade,

or the caschrom; and thus many spots of ground that

never would have been occupied under the old system,

have been broken up for cultivation, and arc the seats

of a new population.

Hence, in fact, the great increase of the general po-
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pulation of the Highlands, and more particularly of

that of the sea shores. And it is to the sea shores that

this modern system chiefly applies, while it originat-

ed in the sheep farming. In the interior lands, and

in former days, the people were situated in the glens,

and in such fragments of land in the mountains, as

were adapted to the miserable cultivation there car-

ried on, while the pastures were indiscriminately oc-

cupied by black cattle. But they were not half stock-

ed in some places, while near the farms they were

so overstocked, that the cattle were starved, and fre-

quently died of want towards the end of the winter.

Moreover, there are many places where cattle cannot

tread from their weight, and which from their inac-

tivity they cannot climb; while, besides all this, the

necessity of winter pastures limited the number of

cattle which could be kept on all the summer ones.

All these difficulties and losses are removed by the

substitution of sheep, which could eat what black cat-

tle could not reach, or could not consume, and which,

being sold off the breeding farms when the summer
pastures were consumed, required much less winter

food. Thus there was a positive ovation of food, and

consequently of rent, we might truly say of land, by

substituting sheep for cattle; and hence the great in-

crease of value which the Highland estates experienced

from this radical change.

But where so many thousand acres were thus occu-

pied in one farm, it became impossible to suffer the

glens and green pastures scattered about it to remain

in cultivation and in other hands. The smaller ten-

ants could not farm sheep, because these can only be

raised and managed to profit in large flocks, and by

great capitalists, while they also require a degree of

attention which the small Highland tenants and shep-

herds have proved themselves incapable of giving.

Hence the larger tracts of pasture necessarily fell into

the hands of capitalists, and were allotted in large di-

visions; and thus also it became necessary to remove
the small tenants, that the sheep farm might be pre-

served from interference, and that the arable lands

within them which produced the only winter pastures,

might be reserved in aid of these for winterings.

This was the new system which still continues,

though not now capable of much further increase; and
it was the system which produced so much clamour,

and which originally led to those emigrations which
excited so much groundless alarm. And as this sys-

tem was the original cause of the crofting, the consi-

deration of the one necessarily involves that of the

other, and they arc thus both conveniently considered

in one general view.

In those cases where the holder of the interior rough
lands possessed no sea shore, or no extent of separate

arable land, emigration became an inevitable conse-

quence of the change, because there was no place to

which the tenants could be moved. But fortunately

many of these holders also possessed sea shores, which
were not only ill occupied, but could not be conveni-

ently thrown into general pasturage, while, from their

generally green nature, and fertile though rocky soils,

they were well adapted to a system of divided and
petty farming. Thus the proprietors provided set-

tlements for their ejected tenantry, and at the same
time added in two ways to the value of their lands

and to their rentals, by raising the value of the pas-

tures, and by an absolute creation of new lands on the

sea shores. That value was indeed increased in a

third and distinct manner; and hence a great addi-

tional augmentation not only in the rent, but in the

population of the country.

The nature of this last increase may be already con-

jectured from our preceding remarks on the fisheries.

It is quite impossible that any rent could be paid at all

from nine-tenths of the maritime crofts, and from their

own surplus produce; since, in fact, they possess none,

and are seldom indeed sufficient to maintain the cul-

tivation. Thus it is by fishing, that either a rent is

produced, or that the farmer and fisherman is enabled

to save.from his farm a sufficient surplus to pay that

rent. Hence the high scale of these rents. In any
other situation the land would be worthless; and pro-

bably in none else would it pay twopence an acre,

where it is now paying ten shillings or more. These
lands are in fact accommodations for the fishery, and
are more in the nature of town holdings than mere
farms; and hence their high rents are really derived
from the fisheries, however they may appear to be the

rent of the land. We have already shown how the
progress of this system is, by perpetual subdivisions,

to reduce the system to one of mere fisheries, and thus
to produce that effect so long and vainly expected
from the erection of fishing villages.

These remarks on the peculiarities which still dis-

tinguish the agricultural system of Scotland, will be

sufficient. The details that belong to its improved
agriculture, will be found at great length under our
article Agriculture.

Gardens and Orchards.

The celebrity of Scottish gardeners, and the perfec-

tion to which the higher class of horticulture has
been brought in this country, are too well known to

require detail or praise. We must limit our very
few remarks to what is more purely of an agricultu-

ral or rural character.

The great increase of kail-yards or cottage gardens
is of modern date, as is almost the introduction of
these. Accordingly they are most numerous in the

lowland and improved districts, being comparatively
rare in the Highlands. They may be divided into

four classes; namely, gardens held in fee, the gardens
of farm servants in general, those held by artisans and
labourers, and village gardens. The first are general-

ly the largest and the best cultivated; and the rotation

of crops is so managed as to ensure a perpetual pro-

duce. Cottage gardens being much smaller, have
less variety of produce; and those of mechanics, with
those found in villages, are generally tended with
much assiduity. It is unnecessary to enumerate the

common articles of produce; and it is only to be wish-

ed that a system so useful and profitable may be ex-

tended to those districts where it has hitherto been
in a great degree neglected.

The principal market gardens are necessarily situ-

ated in the neighbourhood of the great towns. About
1771, the quantity of land so cultivated about Edin-
burgh was 126 acres; in IS 12 it was 400, in the hands
of seventy-six gardeners; the average size being be-

tween five and six acres, but the lots ranging from
half an acre to sixteen. About a sixth of this ground
is planted with gooseberry, currant, and raspberry;

and from 50,000 to 60,000 Scotch pints of gooseber-

ries are sold yearly. But besides this, there is a sup-
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ply for Edinburgh, ranging to five or sis miles, includ-

ing Dalkeith, Musselburgh, &c. the space being esti-

mated at sixty acres. The annual value of vegetables

sold there, is estimated at from £16,000 to £18,000,

which is at the rate of £45 an acre for every acre so

occupied. The rent of this land at Edinburgh is from

£S to £16 an acre, little of it being below £lO. We
may here add, that the annual value of strawberries

alone sold is under £4000.* This is a natural object of

curiosity, from the great apparent profusion in which

that fruit is supplied. We cannot here afford space

to repeat these details as they relate to the gardens in

the neighbourhood of the other great towns; while

we are equally compelled by our limits to pass over

what relates to the gardens of the opulent. Similarly,

we have not room to do more than mention the bota-

nic gardens of Edinburghf and Glasgow, yet we can-

not terminate this part of our subject, without no-

ticing for praise the efforts of the Caledonian Horti-

cultural Society, always engaged in works of useful-

ness, and as having added much to our valuable prac-

tical knowledge. An account of the various objects

and modes of cultivation will be found in our article

Horticulture.
Nurseries were almost unknown in Scotland till the

middle of the eighteenth century; but they are now
become numerous, and are generally of course situat-

ed near the great towns. At present they are com-

puted to dispose annually of ten or twelve millions of

forest trees, besides fruit trees; so much has the taste

for planting and gardening increased with the increase

of wealth. These public nurseries arc now estimated

to amount to 700 acres; and about Edinburgh nearly

130 are thus occupied. The Scotch nurseries also

export considerably to England, one house alone hav-

ing sent to London 2,000,000 of seedlings within the

year. The rent varies from £8 to £ 1 4 the acre, and

in some places it is as low as £5. Besides the public

nurseries, it is estimated that there are about ISO

acres employed in this manner by private individuals.

The public or market orchards of Scotland, are not

very numerous; nor indeed are the private ones so

when compared to the customs of England in this re-

spect. This must be attributed to fashion or neglect,

as there is nothing in the climate to prevent the ex-

tensive raising of apples at least, and there is no doubt

that cyder might be made to advantage, particularly

if, as in England in many places, the practice of gar-

dening were combined with it, or the orchard made a

portion of the garden. As we cannot here pretend to

notice private orchards, we must slightly enlmerate

those which are intended for profit and sale, or are

particularly remarkable for their extent or produce.

The greatest number of orchards are situated in the

manufacturing districts, and chiefly in Clydesdale.

Above "00 acres on the banks of the Clyde are thus

occupied; and the fruit averages in annual value from

21500 to £3000. In the whole of Lanarkshire the

number of acres is reckoned at 360, and the extreme

.i.iaual value >es000. The average value per.acre is

;,'! to £16, and on land which, without the trees,

•.vould produce only from 5s. to 30s. the acre. The
sizes of the orchards are from four acres to thirty.

£n the Carse of Gowrie there are about twenty or-

chards, and they are generally let, and kept also under

a rotation of corn crops. The average rent of the fruit
alone is from £8 to £10 an acre. There are a few also
about Falkirk, and in the Carse of Stirling, as well as
Aberdeenshire; and it is thought by able gardeners,
that they might be established to great advantao'e in
all the western Highlands, particularly in Argyllshire.
We need not detail the modes of management, as they
are not peculiar to Scotland, and as we must indeed
consider this branch of rural economy as in a back-
ward state in this country compared to England, or
to its own rank in the more general departments of ag-
riculture and horticulture.

Plantations and Woods.

In our article Perthshire, we have given an ac-

count of the most extensive plantations executed in

that county, and information of the same nature will

be found in our other county articles. We must, there-

fore, content ourselves with a tabular view of the quan-
tity of wood which Scotland is supposed to possess,

both natural and planted, the authority for these state-

ments' being the several county reports.

State of the Natural Woods and Plantations of Scot-

land in Scotch Acres.
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Waste Lands.

The quantity of waste or uncultivated lands in Scot-

land is estimated at 13,900,550 statute acres, that of

the cultivated being 5,043,450. Hence little more
than a quarter of Scotland is now cultivated; and of

the remainder, although much is valuable pasturage,

there is also a great deal which is far less productive

even in this respect than it might be rendered; while

there is also a very considerable extent which must for

ever continue worthless.

Of lands reclaimable there are many kinds; but

they are either mountain, or moor, or bog, or marsh,
or sandy downs. To detail the various modes of im-

proving these is impracticable in such narrow limits;

and therefore we can only enumerate the following

practices, variously applicable, and by which, as Scot-

land advances in capital and power, much of the land

will unquestionably be improved. These are, enclos-

ing, draining, cultivation, irrigation, paring and burn-

ing, ploughing, bringing soil and manuring, rolling,

flooding, planting, and lastly the entire removal of the

surface as practised in Blair Drummond.

A great facility has been given to the improving of

•waste lands by the act of 1695, for dividing common
rights; and those who will examine the state of Shet-

land where this practice has not yet been introduced,

will speedily be convinced of its value. Thus, among
other things, have the great pasturages been improv-
ed, and rendered many times more productive than

they ever were, or could have been.

On Live Slock.

As we have already treated of the subject of sheep
pasturage, we shall now add a few words on the sub-

ject of the sheep themselves.

The original sheep of the Highlands was the Nor-
wegian, or short-tailed breed, of which a few are still

to be found in Shetland and in St. Kilda. This is a

worthless race in every sense; the carcass being small,

though the mutton is good, and the fleece, which is

also coarse, seldom reaching beyond half a pound.
This was first replaced by the black-faced breed, and
that has now been followed by the Cheviot so exten-

sively, that in no long time it is likely to occupy most
of the great Highland farms. A few Merinos have
been introduced, together with some half breeds from
this; but they have not yet spread, and their superior

value continues doubtful. The Leicester or Dishley
breed is also cultivated. The methods followed by
the great sheep farmers are so complicated in the de-

tail, as to forbid our indulging in the description; but
the greater farms in the north are frequently in the

hands of English tenants from Northumberland, and
the principal shepherds are almost invariably from
that country.

In the islands, where sheep cannot bear transporta-
tion in certain parts of the Highlands held in smaller
farms, or where the peculiar nature of the land ren-

ders it preferable, cattle farming is also extensively
pursued, as it is in Galloway, and many other pasto-
ral districts. The breeds in use are the two Highland
varieties, the Galloway breed, the Fife breed, and the
mixed breeds of the south-eastern counties. The an-
cient wild breed is so nearly vanished, as to be merely

kept for ornament by the Duke of Hamilton, and one
or two other gentlemen.

In the mountain districts, and in some other places,
the trade is breeding, and the cattle are driven in a
lean state to be fatted in the southern counties,
where the demand lies, and in England. Dairy farm-
ing is not extensively practised in Scotland, and is

chiefly limited to the neighbourhood of the great
towns, and for home [consumption. The principal,
and indeed almost the only cheese manufactory is car-
ried on in Ayrshire.
With respect to horses, Scotland possesses many

distinct breeds and of remarkable qualities; and
though there was a period at which breeding was ne-
glected, it is now fast becoming an object of attention,

and is a trade which might unquestionably be intro-

duced with advantage into many of the Highland dis-

tricts. There are four distinct breeds of horses in

Scotland, besides numerous varieties from each.
The Shetland is probably among the most original,

and is well known. Neglected as it is, it is a strong
and hardy race, as well as docile and good-tempered.
It never requires the house, and will undergo inces-

sant work without corn, while it will also carry
weights equal to any horse of twice the stature. Of
course, it has comparatively little power in draught.
Those who know only the rough animal, commonly
exported at prices of twenty or thirty shillings, are
scarcely aware of the beauty of this race under careful
breeding, often producing models on a small scale
equal to the Arab.
The Highland horse is more variable, ranging from

nine to twelve hands; and when they are perfect of
their kind, they are handsome, docile, and persever-
ing. Neglected as they are, however, it is seldom
that fine patterns are met with; and it is too common
for them to be half starved, while they are equally ex-

posed to all the bitterness of weather far more severe
than that of Shetland. The ponies of Mull are parti-

cularly in repute for their good qualities. The unne-
cessary numbers kept by the small tenants are very
inimical to their good treatment; but this is an evil

which is gradually disappearing.

The ancient race of Galloway is too celebrated to

require more than a bare mention; but it has almost
vanished. They are, when yet found, of twelve or
fourteen hands high, compact and strong, and at the
same time both active and hardy. It is to be regretted
that a breed so much esteemed for the saddle is not
revived before it is too late; but this will not happen
unless this branch of rural economy, that of breeding
horses for a market, shall soon make greater progress
in Scotland than it has hitherto done, It is esteemed
not to be profitable; but we are convinced that it is a

branch of farming which might be rendered so in

many of the ruder western districts.

The Clydesdale or Lanark race varies from fourteen
hands to sixteen, and are much esteemed for farm
work. Of the other varieties we cannot here pretend
to speak. Yet we must remark with the more judi-

cious, that the system of horse racing intended os-

tensibly to promote and encourage the breeding and
improvement of horses, does not deserve the encomi-
ums commonly bestowed on it. The blood, or tho-

rough bred horse of England, is a defective horse,

excepting for the sole purpose of speed, and of speed
within a short space and time; a quality of little or no
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value off the turf. As far as hunters' plates are con-

cerned, a good variety of horse is cultivated, and

it were prudent if these were increased to the exclu-

sion of the others. The thorough bred English horse

is not equal to the Arab whence he sprung; and his

race has perhaps already done as much injury as good

in England at least. He has been too much cultivat-

ed and crossed to the neglect of others; and hence

the notorious difficulty of procuring good horses for

the saddle and for the more general purposes. It is

through this race that the vice of stumbling, for which
English horses are so noted, has been propagated.

Before we conclude this account of the agriculture

of Scotland, we shall give a tabular view of the nine

agricultural districts into which Scotland has been

divided.

I. The southern arable district, including Roxburgh-
shire, and the three Lothians, which have been called

the granaries of Scotland.

II. The southernpastoral district, including the coun-

ties of Peebles, Selkirk, Dumfries, Kirkcudbright, and
Wigton.

III. The manufacturing and commercial district, in-

cluding the counties of Ayr, Renfrew, Lanark, and
Dumbarton.

IV. The central district, including the counties of

Fife, Kinross, Clackmannan, Stirling, Perth, and
Forfar.

V. The north-east Loivlands, including the counties

of Kincardine, Aberdeen, Banff, Elgin, and Nairn.

VI. The JT'cst Highlands, including the counties of

Argyle and Inverness.

VII. The Aorlh Highlands, including the counties

of Cromarty, Ross, Sutherland, and Caithness.

VIII. The Hebrides, including the Western Islands

of Scotland.

IX. The Northern Islands, including Orkney and
Shetland.

The following table contains a general view of the

extent and other particulars respecting these districts.

Table of the extent, fyc. of the Nine Agricultural Districts.

Districts.
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We must now, however, bring this sketch to a close,

and shall condense such information, as wc could not

otherwise have found room for in the following tables,

which require no further explanation than themselves
will furnish.

A Table of the Prices of Labour in Scotland in 1790, and since 1804.

Names of Counties.

Kast, West, and Mid Lothians

Berwick, Koxburg-li, and Selkirk

Dumfries and Peebles
Galloway ....
Ayr .....
Lanark and Renfrew
Dumbarton and Stirling

Clackmannan and Kinross

Perth, Fife, and Forfar

Kincardine ....
Aberdeen, lianff, Moray, and Nairn
Argyle and Inverness

Ross, Cromarty, and Sutherland
Caithness ....
Orkney and Shetland .
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A Table of Prices of the Necessaries of Life in the different Counties of Scotland, in 1792, 1793, 1794.
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Table—Continued.
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In order to convert the County Bolls into Linlithgow Bolls, the following Table luill be useful.

100 Bolls of

Linlithgow, - - -

Aberdeen, . - - .

Argyle, Inverary, -

Argyle, Camphellton, -

Ayr,
Banff,

Berwick, - - - -

Bute,

Caithness, - - - -

Dumbarton, - - -

Dumfries, . - - -

Edinbui'gh, - - -

Elgin,

Fife,

Forfar,

Haddington, - - -

[nverness, . - - .
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Table B.

Account of the Gross Amount of lienl, or Annual Value

of Lands, including Mines, Quarries, Collieries, Fish-

ings, ^'C. and of Houses, in the several Counties of
Scotland, as Assessed under the Pro2)erly Taxfor the

year ending 5th April 1811.

Counties including
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being Leith. In former times there was a considera-
ble manufacture of knitted stockings, carried on chiefly

by the women during their other avocations or mo-
ments of leisure. The loss, or rather great diminution
of this, is much to he regretted, as it was a source of
considerable profit, without cost, as it may be fairly

stated, since it was the occupation of labour which
had no value. The progress of machinery and capi-
tal, with a change in the taste of the public, has re-

duced this manufacture to little more than one for do-
mestic consumption. But it is a mistake to imagine
that Shetland ever manufactured many fine articles of
this kind for sale, and from its own wool. The chief
produce was extremely coarse, and certainly not of a
good quality, either in point of material or workman-
ship; and the finer stockings were few, while those so
proverbially fine were wrouglit merely as efforts of
skill or pride. The prices of these ranged as high as
thirty shillings, while the common kinds sold as low
as fourpence and sixpence. Leith was the principal
market. The wool of Shetland is indeed very coarse,
and the fleeces scanty, as, till lately, they possessed only
the Norwegian breed of sheep. The finer wool was
plucked from the necks of the lambs, and did not
amount to above a 30th, sometimes not to a 60th or
70th of the whole fleece. This wool is also woven
into wadmall and other coarse articles for domestic
use.

The last manufacture of these islatids is a trifling

one carried on at Lerwick in plaited straw, which is

furnished from Leith and returned in the plait.

In Orkney kelp is manufactured to a greater extent
than in Shetland, and it appears to bear a better price
than that of the western islands. Here it is burnt in

pits of earth, not in stone coffins; and it is thought
that this is the cause of the superior produce. There
is a trifling white fishery also carried on for the foreign
market, and these are all conducted, on the same prin-
ciples as in Shetland, by servitudes. Lately the her-
ring has re-appeared on these coasts after a long ab-

sence. The woollen manufacture of Orkney is too
trifling to require any particular mention. But we
must here remark, that there is here as well as in the
Pentland Firth, a considerable fishery of lobsters,

which are delivered to the London smacks; and even
at the low prices of twopence and threepence, a single
fisherman has been known to make £20 a-year in this

trade.

In concluding this account, we might perhaps in-

clude the Greenland fishery, since it affords a summer's
employment to many at least of the Shetlanders, the
crevirs being generally made up at Lerwick.

If there are no roads in Shetland, and next to none
in Orkney, the want is not felt, from the great facility

afforded by water communication. Nor is there any
want of commodious harbours; while Lerwick, Scal-

loway, Stromness, and Kirkwall, also furnish conve-

nient piers and landing places. Thus also Stromness,
being a rendezvous of foreign shipping, possesses a

slender trade in articles of supply and in the cooper-

age. But if Orkney is now furnished with "a weekly
and commodious post from Thurso, by means of the

Sutherland and Caithness mail coach, this want is se-

verely felt in Shetland, which has no regular post, and
must depend for its letters on casual traders from
Leith. Thus it is not unusual for them to be without

arrivals for three months, and even six, particularly

in winter; an inconvenience which government might
now easily remove by an occasional packet from Ork-
ney. In concluding this account we must now add,
that if the common lands in these islands were divided,
and the total agricultural system altered, as it loudly
claims, both sets of islands, and Shetland in particular,

might in no long time, export cattle, if not sheep, and
further cultivate for exportation its valuable breed of
horses; valuable if small, and capable under care in

the breeding, of commanding a steady market in Eng-
land.

The Western Islands and Highlands.

We may throw these into one general mass for the
present purpose, as our remarks will commonly apply
alike to the whole, to all the islands as to the corres-

ponding coast of the main land.

The great manufacture of this district is kelp. We
should rather say was, as it has lately suffered consi-

derably in consequence of the changes in the duty and
price of foreign barilla. It is on the low and extensive

Shetland shores that the sea weeds which produce it

chiefly grow, and thus a kelp estate is regulated by
these circumstances. Hence Sky, surrounded with

lofty cliffs, produces little; while the Long: Island,

running into deep and sinuous indentations, furnishes

as much as all the western coast united. In this tract.

North Uist, Benbecula, and South Uist, are the chief

seats of this manufacture; and among these we may
include all the smaller and flat islands associated with

them. It is from the deep sinuosities of North Uist

in particular that arises the immense quantity of its

produce. In this island, the rent of the keip was
equal to that of the entire land, when the price was
£10 a ton, amounting to £'000 per annum; and it

may thus be conjectured how valuable an article of

property this was, and still is, to a certain extent, in-

dependently of its commercial value, and its further

value as a manufacture furnishing wages, or their

equivalent, to an ill-employed and crowded popula-

tion.

But in the islands alone, excluding the coast, the

total annual produce varies between 5000 and 6000

tons, and consequently, at the price above named, the

annual returns divided among the proprietois, vacil-

lated between £50,000 and £60,000 a-year, of which

one half is expended in the various charges appertain-

ing to the manufacture and the trade. We may con-

ceive, that about £20,000 per annum of this was divid-

ed among the manufacturers; and hence it is easy to

conjecture the value of the kelp manufacture to the

mere labourer, independently of all other considera-

tions. It is to be remarked, however, that this was
not paid in money but in land; or putting it into the

commonly apprehended form of servitude, the rent of

a tenement was so much in money, and so much labour

in kelp, or rather the production of a given quantity.

That this is the most beneficial plan for all parties,

can admit of no doubt. We shall only further remark
on this commodity, that during the war, it rose as high

as to £20, and was for a considerable period as high

as£l5. On an average of twenty-three years, ending

in 1822, the price was found to be £l0, 9s. 7d. per

ton; and as the total annual quantity made in Scotland

is estimated at 20,000 tons in favourable seasons, the

total value of the manufacture may be staled al
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£200,000, giving employment to about 80,000 indivi-

duals, and about 200 vessels.

The next manuractory of the Highlands and islands

is fish, in the two distinct forms of white fish and her-

rings. As we have considered the general suliject of

the fislieries in the end of this division, we shall here

notice only a few of the local particulars v/hich are

worthy of remark.
In Barra, there is a considerable ling fishery, of

which the produce is delivered at Greenock, for the

foreign market; but being in the hands of petty fisher-

men without capital, it is far more limited tlian it

might be. Tliere is also a great resort of this fish at

St. Kilda, where, if it were the fashion of the country,

the same fisliery might be advantageously pursued.
All the islands nearly abound also in cod, and these

are taken to a very limited extent from South Uist and
elsewhere; but in the vicinity of Sky, Rum, and other
places where they abound, they are totally neglected.

The want here is neither want of fish nor of population,
nor of boats, nor of harbours; it is chiefly that of in-

dustry, and in some measure of capital.

In the Long Island, Stornaway possesses a moderate
commerce, and cliiefly in fish and kelp; and two weekly
posts, one to that town and the other to Loch Maddy
in North Uist, maintain all the foreign communica-
tion which is necessary. On the coast of the main
land, there is a fishery and manufacture of salt cod at

Gare Loch, Loch Torridon, and Ullapool; but even
here it is on a contracted scale, and pursued without
activity. Nor is any attempt made to supply the Lon-
don smacks with this fish, so that they are obliged to

fish themselves at great demurrage and risk, when their

cargoes might be completed in a day or two, to the
mutual benefit of all parties. In a similar way, no
attempt is made to supply them with lobsters, though
all these coasts, and those of the islands abound in

them; and here the natives forfeit an advantage from
which so large a profit is made by the fishermen of
Orkney and Caithness.

On the herring fishery of this entire coast we must
remark, that it is now uncertain, and rarely of any va-

lue. In former times, in those of Charles I., Loch
Maddy was the great rendezvous of the herring, and
the seat of a great establishment, but they have long
deserted it. More lately, and from the beginning of
the last centurj'. Sky, and the north-western Lochs
were the groat fisheries; and hence arose those esta-

blishments of Tanera, Ullapool, and Loch Torridon,
formerly noticed, together with those of Steen in Sky,
and To!)ermorry in Mull. These were the result of
the successes of the Dutch, and of the want of calcu-

lation and foresight in the projectors, who were form-
ed into a company; and from the long continued de-

sertion of the fish, chiefly to the eastern coast, nearly
the whole capital embarked was lost. Occasionally,
however, shoals still visit this coast; yet precariously,
and seldom furnishing a capture for commerce,
though valuable as matter of domestic consumption.
Within ten years or more, considerable captures have
been made about Sky, and in the neighbouring lochs:
but lately few have been taken to the north of Loch
Fyne.

It is here and in the Clyde chiefly that the western
fishery is now carried on; and the chief seat of this
commerce and occupation in the Highlands is Camp-
belltown. It is a pursuit now almost solely confined

to the smaller boats, and rarely followed by larger ves-

sels or busses, who find it more expedient to attend

the fisheries wherever they may be, and to purchase
from the captors, salting their commodity either on
board or on shore as convenience may dictate. It is

in more senses than one, a misfortune that the fish

should have quitted the western coast, as they are of

a far superior quality to those taken on the eastern and
northern shores.

With respect to this fishery, as far as it relates to

domestic consumption, it is to be regretted that the

activity displayed by the natives in it is not more
widely extended; as they might with more industry in

this branch, not only maintain a much larger popula-

tion, but live much better, and command a sufiiciently

regular supply of animal food, from which they are

nearly debarred. It is the coal fish almost alone which
they pursue for this purpose, a fish which swarms in

these seas; but the examples of the Barra men, and of

those of the Butt of the Lewis, prove that it requires

only for the other islanders to imitate them, to derive ten

times the advantage from their situations which they

now do. We think also that, as to this branch, it is

to be regretted that the Mesh regulation was ever es-

tablished, or that at least it was not extended as to the

size. To destroy the fish by taking it half grown is

visionary; and it would be as easy to prevent the sale

as it would be the interest of the buyers for exporta-

tion, not to purchase fish under size, while a great
quantity might be gained for the domestic consump-
tion. The often regretted salt regulations are a much
minor evil.

It was a mistake in the founders of the fishing towns
that they made the allotments of land for the settlers

too large. Hence the fishery was checked at the out-

set; and the people, following their ancient habits, sat

down contented on their lots, to pursue a system of
starving cultivation. Hereafter, perhaps, the gradual
crowding of tlie population of the sea-shores by the
independent crofters, and the consequent inevitable

subdivision of land, will generate that system of purer
or less mixed fishing which was in vain attempted by-

force; and it is not improbable that, as on the east

coast of Sutherland and Caithness, fishing will become
a trade attracting capital, and thus effecting an object

so long sought by a wrong road.

There renriains little now to be remarked on the
commerce and manufactures of this part of Scotland,
excepting that of slates, limited to a very few spots.

The great seats of this are the islands on the coast of
Nether Lorn, the property of Lord Breadalbane, and
these are the seats of a sufficiently active manufacture
and commerce. Seil, Luing, and Esdale, are the prin-
cipal islands thus wrought; and the latter has been
long established as the most active port. There is no
limit here but the demand, as the quarries are inex-
haustible, and the material of an excellent quality.

Though pyritical, it does not decompose when in use.

It is a manufacture which maintains a large pojiula-

tlon, and which has also much improved the agricul-

ture of these islands. The chief market is the western
coast; and though rather belonging to a distinct geo-
graphy, we may here mention a similar manufacture
carried on in Bute and Inch Marnoch. At the foot of
Glenco there is also an extensive slate quarry, to

which Loch Leven offers a convenient harbour and
port.
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Though many parts of the western islands offer in-

exhaustible quarries of every imaginable stone, little

or none has been wrought any where, except in Ar-

ran. Yet the convenience of the harbours, a ready

navigation, and quarries so situated, that their pro-

duce might be craned from the rock Into the vessel,

may probably hereafter make this market valuable, at

least to the western coast of England and Scotland.

Hitherto the quarries of freestone, even in Arran, have
alone been wrought; their produce having been ex-

ported to the Isle of Man and elsewhere. We shall

here point out the places which appear to produce the

most valuable qualities of stone; as the information

may possibly prove of use hereafter, and is not yet

before the world.

Rasay, which we formerly noticed, presents a range
of the most beautiful white free-stone, extending for

ten miles, and rising immediately from the sea. It is

an entire quarry, and with scarcely the labour of

working, might be loaded of any size from the rock
into the ship. Here, were it necessary, columns might
also be wrought of any length and shipped. Excellent

free-stone may also be procured on the western shore

of Mull, and in Inch Kenneth.
But it is in granite that Mull is particularly rich,

while nothing can exceed the commodiousness of the

situation for quarrying and shipping. This tract of

rock lies at the mouth of Loch Scriden on the Ross,
wliich is formed of it; and this loch offers secure har-

bours in abundance. The quality resembles that of

the Egyptian, being of a high red colour, and a large

grain. Having been used in the ancient buildings of

lona, its aspect is generally known. It is perhaps
even more valuable for its solidity of dimension and
for its forms, easily wrought, than for its colour. As
it is disposed naturally in large blocks, and in thin

and flat masses, it is easily split into the shapes re-

quired by architecture, and is of such dimensions and
continuity, that it would afford shafts of columns fifty

feet in length, emulating those of ancient Egypt.

Of many other granites, we shall content ourselves

with indicating only one more, on account of its pecu-

liar advantages. This is found on the east coast of

Harris, near Loch Trolamarig, consisting of immense
blocks, almost already squared to the mason's hand, of

a very free grain and beautiful colour, and lying so

loose on shelving rocks by the sea shore, that it might
be shipped directly into a raft merely by a lever and
rollers. Were large monumental stones required,

these would scarcely cost more than the freight.

It would be endless to point out the various and
commodious quarries of all this shore; but Jura de-

serves notice, not only for the same facilities, but for

the beauty of its white quartz rock. This stone is not

only preferable to granite in point of durability, being
absolutely indestructible, whether above Avater or be-

low it, but excels the finest sandstone in beauty of

colour and texture. At the same time, it is offered by
nature in blocks which are often ready squared to the

mason's hand, or which might be rendered square by

a few blows of the hammer. That such a material has

been utterly neglected by architects, is the result of

habit and of ignorance respecting the existence of a

rock which has only lately been pointed out even to

geologists.

Isla might easily furnish roofing slate were it requir-

ed, and it now possesses a valuable variety of this sub-

stance hitherto entirely neglected, and well deserving
the notice of architects and masons. This slate rises

without any labour, in flags so large that they will

serve alone for the walls of cottages or out-buildings,

requiring only to be set on their edges, and combining
therefore cheapness with eternal durability and safety

from leakage. A still more valuable variety may be
procured with great facility, in posts and beams, so
even as not to require a tool; or, if necessary, capable
of being rendered absolutely square by a very little

labour of the adze. The beams are often from twelve

to fifteen feet long or more, and not above three or four
inches square; so that they would serve for joists and
rafters were it necessary to guard against fire, while,

when of a less size, they answer a great variety of
useful purposes in rural architecture.

Of limestone, Lismore is an entire quarry, and it

furnishes much of the neighbouring coast, being gene-

rally burnt on the spot. Many other practicable quar-
ries are superseded by the liiife of the east coast; but

Broadford also, in Sky, possesses an extensive manu-
facture of burnt lime, for which there is a large de-

mand. Here also there are endless quarries of marble
of various ciualities, and of ornamental appearance,

well adapted for interior architecture. Among these

there are considerable rocks of pure white marble, the

best and the most considerable yet discovered in the

British dominions. The grain is extremely compact
and fine, and well adapted to the smaller works of sta-

tuaries. The quarries have been opened, but no at-

tempts were ever made towards a sale. In the Garve-
loch isles also there are inexhaustible quarries, and not
less convenient. These are of still more various
colours, being whitish, yellow, and pink, veined with
red; while there are also large beds of breccia, nearly
resembling many of the most highly prized Italian

antique breccias, and not less ornamental. As yet this

rock is unknown. While on this subject, we may also

mention the marbles of Assynt in Sutherland, once
wrought, but abandoned; with others on the shores of
Loch Eribol and Diurness bay, which might easily

become articles of commerce were it the fashion to

employ our own produce.

Of the in-door, or domestic manufactures of the
Highlands and islands, we may enumerate hemp, flax,

and wool, as the sole materials. Yet little or nothing
is made for exportation, the whole, nearly, being for

objects of domestic consumption, or for the very limit-

ed market at their own doors.

It has been a frequent and favourite speculation, that

regular manufactories might be established in the

Highlands with advantage to the country, and that this

might tend to check that emigration so long held in

dread. Thus it was supposed that the fishing towns
might also become manufacturing ones, and hence find

occupation for an unemployed people. But this is to

forget, that capital does not leave its established and
habitual seats without strong inducements, and that no
inducement could be held out to it to move from the

places of established industry and acquired mechani-
cal skill, to those noted for the want of both, and to a

people averse to minute attentions and steady exertion.

Nor does the natural produce of the Highlands of any
kind hold out temptations of this nature, when it is so

much more easily transported in the rude state to the

markets, where, after all, it must be consumed or ex-

ported.



SCOTLAND. 713

Of the manufactures purely domestic, flax is the

principal, being spun and woven into coarse but useful

linens. A small quantity of wool is also wrought in

the same manner, and for similar purposes, being fre-

quently dyed by the native vegetables, and with con-

siderable dexterity. A very little hemp is wrought into

fishing lines.

Instead of establishing capital and regular manufac-

tories, where labour thus appropriated must be paid,

and where the capitalist would find no compensation

for surrendering his machinery, and abandoning his

connections and workmen, it appears to us that it

would be the best and most useful policy, at least for

the people, to encourage those domestic ones, which
may be carried on when the weather confines the agri-

culturist to the house, or when he has no employment
on his farm; a state of things which occupies half the

year. Here all the labour thus employed would be

clear gain; and thus also costing nothing, the produce
might even compete in the market with that of capital

and machinery, and with superiority of mechanical
dexterity and habits. This is the labour which, if it

came into the market, must receive a market price,

and would therefore destroy itself; and hence it is, that

while the manufacture, directed and paid by a capital-

ist in the Highlands, must fail, that which was carried

on by each man or family on its own account could not

but thrive.

For this reason, it would be good policy to increase

the culture of hemp, for which the demand is con-

stant; as the making of nets and lines would find em-
ployment for the farmer and fisherman's idle hours.

Thus also the cultivation of flax might be extended;
nor does there seem any reason but the want of at-

tempts and perseverance, why the Highland families,

now idle and poor, should not add to their wealth

and industry by adopting the linen manufacture on
the same plan as it is conducted on many parts of the

continent of Europe. That the same principle might
be extended to coarse woollens, is too obvious to re-

quire notice.

It is part of this subject, as well as of the concerns
of agriculture, to point out the advantages which have
been derived from the construction of new roads and
bridges in the Highlands and islands, and from the

improvements in the communication by ferries, pack-
ets, and posts.

We already noticed this as to the Long island; but
ought here to add, that North Uist contains an excel-

lent road, traversing the island, made at the expense
of its proprietor, and that there is also a considera-

ble extent of good road in Lewis, though much more
is yet wanting. These are always important, were
it merely on account of the commerce in cattle, which
forms so large a portion of the trade of all the High-
lands; and not less important in this view are the
improvements in the ferries, whether as it relates to

the piers, landing places, or to the boats themselves.
Sky has now a post twice in the week, and nothing

is wanting either with respect to its roads or ferries,

which cannot be exceeded for goodness and conveni-
ence. In these conveniences Raasay also in some
measure partakes. Mull is a contrast in every sense,

having but one or two short roads, and being almost
impassable everywhere else, while its ferry is as in-

convenient as a ferry can well be, since it traverses
the even more trackless island of Kerrera, and this

Vol. XVI. Part II.

requires also a double embarkation. The smaller

islands Rum, Canna, Tirey, Coll, and others, want
every convenience, being without roads, ferries, or

posts; and Jura is equally trackless and impassably,

though benefiting by the packet to Isla. Here every
thing is as commodious as could well be desired,

as this island is sufficiently intersected by excellent

roads.

On the western mainland, though the country can-

not be traversed longitudinally, a communication with
the central roads of Scotland, sufficiently convenient
for most parts, has been made by various transverse

roads terminating on the sea shore. The points

where these greater roads meet it, are Oban, Airdna-
murchan, Arasaik, Loch Hourn, and Loch Alsh; and
others less perfect lead to Pol Ewe, Loch Carron, and
Ullapool. The west of Sutherland is still deficient

in this respect; but a road to Tongue now affords a

ready avenue to the north coast. Of the central lines

we need here take no notice; and shall therefore pro-
ceed to consider the more important and leading trade

and manufactures of Scotland.

The manufactures carried on in Scotland, may be
classed under two distinct heads:

1. The primary or most important, which require

much machinery, and employ great numbers of peo-

ple ; and 2. The secondary, which in both these re-

spects are inferior.

The first head comprehends, 1. The woollen; 2.

The linen; and 3. The cotton.

The second (including some of the chief branches
of the mechanical arts,) contains a variety of articles:

as 1. Silk; 2. Calico-printing, &c.; 3. Hats; 4. Paper;
5. Iron; 6. Copper, lead, and tin; 7. Wood; 8. Tan-
ning; 9. Breweries and distilleries; 10. Sugar refin-

ing; 11. Pottery; 12. Glass; 13. Soap, candles, and
starch; 14. Culinary salt; 15. Tobacco and snuff"; 16.

Combs and spoons; 17. Coal, lime, and marble, as

connected with manufactures; and 18. A number of
miscellaneous particulars.

1. Tf'oollen.

This species of manufacture, the most ancient

known in Scotland, consists of four principal divi-

sions: 1. Spinning, or the conversion of the raw ma-
terial into yarn; 2. Weaving, or the manufacture of
yarn into cloth, blankets, carpets, &c. ; 3. Knitting,

or the manufacture of yarn into stockings, gloves,

pantaloons, &c. ; and 4. Felting, or the making of

woollen hats.

1. Spinning—Some attempts were made, before the

two crowns were united, to establish the woollen ma-
nufacture in Scotland on a regular fooling; and expe-

rienced workmen were accordingly brought for that

purpose from different parts of Europe. But these

attempts failed, and the trade gradually reverted to

its former narrow limits, when the woollen cloths

made in Scotland were chiefly manufactured by the

extra labour of those who were employed in hus-

bandry. The females, especially in winter, were oc-

cupied in carding and spinning the wool. The yarn

thus produced was either given to a country weaver,

to be woven into cloth for family use, or sold to such

dealers as frequented fairs, where the surplus of both

cloth and yarn was exposed to sale. This mode of

4 X
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manufacturing woollen yarn and cloth is not yet entirely

abandoned, although now principally confined to the

Highlands and poorer districts of the country.

Before the introduction of machinery for spinning

wool, the process was performed in two ways: 1. By
the large wheel of one spindle driven by the hand;

and 2. By the small wheel of one or two spindles

driven by the foot, after the wool had been prepared

by the liandcard, or combed. Wool-combing was

once a considerable branch of this manufacture; but

it is now almost entirely superseded by carding ma-

chines.

Mr. Baird, of Aberdeen, was certainly among the

first who introduced machinery in the manufacture of

wool in Scotland. In 1789, he brought from Rochdale

two carding engines, and four spinning-jennies, with

the other necessary apparatus. That part of the ma-

chinery which required the power of water was erect-

ed at Stoneywood, on the river Don; but the jennies

with looms, &c. were fixed at Aberdeen. About

600 lbs. of wool were manufactured weekly until the

year 1796, when the machinery was increased to twice

the extent. The preparation of wool by hand was

generally laid aside, and several other mills were

erected in Aberdeenshire: so that in 1799, about

4000 lbs. were weekly manufactured by eighteen en-

gines. So rapid indeed has been the increase of this

manufacture, that mills have been erected, not only in

the different parts of Aberdeenshire, but at Elgin, For-

res, Inverness, Cromarty, in Caithness, and in some

of the southern and western counties of Scotland. But

the most considerable work of this kind in Scotland, is

that of Messrs. Hadden and Company at Aberdeen,

which extends to twenty machines, wrought by two

powerful steam engines.

2. Jfeaving.—In Scotland, the manufacture of wool-

len cloth was formerly confined to coarse fabrics, every

attempt to produce a fine quality on equal terms with

the English having failed; and as far back as 150

years ago, a species of cloth termed fingrams, was

made at Aberdeen for the foreign market; but the

general manufacture of the country were seys and

serges for home consumption. Since the introduction

of machinery, however, superfine broad cloths, equal

to the best made in England, are manufactured in

Scotland, particularly at Cothal Mills, in the parish

of Fintray; at Kinmundy, in the parish of Longside;

and at Peterhead in Aberdeenshire, the greater part

of which is sent to the London market. But the pre-

vailing manufacture still consists of coarse articles,

such as narrow cloths, duffles, plaidings, blanketings,

checks, flannels, seys, and serges, either for home
sale or for exportation. These articles are chiefly

made in the shires of Aberdeen, Inverness, Argyle,

Perth, the Lothians, Ayr, Peebles, Selkirk, and Rox-

burgh. Tartans of various kinds are principally fa-

bricated in the counties of Stirling, Argyle, and In-

verness; and coarse cloths and blankets for family use

are made in most parts of Scotland. But this branch

of the woollen manufacture is much limited, owing
to the preference given to English blankets, which,

from their lighter texture, afibrd a more comfortable

covering.

Carpets.—This branch of the woollen manufacture
is carried on to a considerable extent, but principally

confined to coarse sorts; for those made in imitation

of Turkey or Wilton carpets are not attempted. This

manufacture is conducted chiefly at Aberdeen, Kil-

marnock, Stewarton, Stirling, Bannockburn, Jed-
burgh, and Hawick. A few are also made at Glas-
gow, Leith, and in the county of Haddington, and a
manufactory of Brussels carpets has lately been esta-

blished in Edinburgh. The spinning, dyeing, and
weaving departments, are carried on at the respective
manufactories. There are between 400 and 500
weavers of this article in Scotland, about 130 of whom
are in Kilmarnock alone. A man weaves about six

yards per day, and receives from S^d. to 4|d. per
yard. The selling prices run from 2s. 9d. to 3s. 9d.

per yard. A considerable quantity of carpeting was
sent to the United States; but since the commence-
ment of the war, the exportation of that article has
declined; and the principal markets are now London
and Dublin, with Edinburgh, and the other towns of

Scotland. ^

3. Knitting.—The knitting of stockings forms, in

many parts of Scotland, a domestic manufacture. It

was formerly carried on to a considerable extent in

Shetland, as we formerly remarked, and more parti-

cularly in Aberdeenshire, whence great quantities of

stockings were exported to America, Holland, the

Netherlands, and the north of Germany. The French
revolutioniry war almost ruined this trade to the Eu-
ropean continent. But the hosiery manufacture has

been revived in a different and improved state, in

consequence of the introduction of machinery for

spinning the yarn; and it is now carried on, including

all its branches, to a greater extent than at any former
period.

Stockings.—Stockings are either knit by wires, or

wrought by frames. The former kind are preferred

to the latter, as being more durable. The statute

Geo. I. c. 13, ordains that all stockings shall be made
of three threads; but this regulation is not strictly

adhered to, particularly in frame-work ; and stock-

ings are frequently made of only two, and even of one
thread. The latter are denominated " yarn hose."

The manufacturers in the northern districts, employ
women chiefly to knit their stockings at a certain

rate per pair; and in general the quality is coarse,

the price of the article when finished being only from
ten shillings to forty shillings per dozen. The mak-
ing of breeches and pantaloon pieces has become a

considerable and increasing branch of the hosiery

trade.

Lamb-wool Hosiery.—This branch of the stocking

manufacture was introduced only about thirty years

ago. The yarn is made of the short wool of lambs,

carded by machinery, and spun on wheels resembling

the common cotton-jennies. It is soft and oozy, which
constitutes its principal property; as being elastic and
spongy, it forms an agreeable and warm covering.

This manufacture is carried on chiefly in the southern

counties, about Hawick, Jedburgh, Galashiels, Sel-

kirk, Peebles, and Dumfries. At these places, the

scribbling and carding machines are driven by water;

but the roving and spinning processes are performed by
jennies wrought by hand. This branch is also car-

ried on to a considerable extent at Glasgow and Edin-

burgh, and in their vicinity. The power of steam is

applied to drive the machinery; and not only the

teazers and cards, but the jennies, reels, and twisting

machines are moved by this power. The number of

frames at work on lamb-wool stockings, breeches, and
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pantaloon pieces in the southern districts of Scotland,

is from 700 to 750. Those in and near Edinbursjh

amount to about 150; and at Glasgow, and the adja-

cent towns and villages, to about 200. After the lamb-

%vool liosiery is woven, it generally receives a small

degree of wauking and scouring; and the undycd ar-

ticles are s\ibjected to the fumigation of burning sul-

phur, which, by destroying the yellow tinge of the

•wool, makes the white much more pure.

4. Felling.—In Scotland bonnets were formerly

much used, not only in the Highlands, but also by the

lower classes in other parts of the kingdom; and they

are still considered as a most essential part of the

Highland military garb. But the refinement of the

times has found a substitute in hats, which, even

among the poorer people, have almost everywhere
supplanted bonnets. 13esides the hats made for

home consumption, considerable quantities of a coarse

quality for negroes, 8cc. are exported to the West
Indies.

The above mentioned manufactures are the princi-

pal branches of the woollen trade carried on in Scot-

land. Considerable quantities of long or combing
wool are imported. In regard to the short or cloth-

ing wool, the manufactures above described do not

nearly exhaust the raw materials produced in the

country; and great quantities of that description of

wool are purchased by agents for the manufactories in

England.

2. Linen.

The manufactures of flax and hemp are deemed ob-

jects of great national importance, and have long re-

ceived the fostering protection of government. •' An
act for better regulation of the linen and hempen ma-
nufactures of that part of Great Britain called Scot-

land," was passed in 1727. In consequence of that

statute, a board of trustees was established in Edin-

burgh, "for overseeing, directing, and better im-

proving the said linen and hempen manufactures," on

which extensive powers were conferred. This Board
has since continued in constant activity, and regulated

the trade in all its branches, from the sowing of the

flax-seed to the measuring and finishingof the bleacii-

ed cloth.

The linen and hempen manufactures are divided

into various branches, which are carried on either se-

parately or in combination. The linen branches are

as follows: 1. Spinning; 2. Weaving the yarn into a

great variety of fabrics; and 3. Thread-making, both

coloured and white, or the twisting of yarn into a slen-

der twine, for the purpose of sewing, making fringes,

net-work. Sec. The subsidiary operations required to

complete these branches, are also distinct operations;

such as flax-dressing or heckling, bleaching and dying,

callandering, lapping, &c.

I. Spinning.—In Scotland anciently yarn was spun
by the distaff, or rock and spindle. This method was
superseded by the introduction of the common wheel,

which at first had only one spindle; but, about sixty

years ago, it was improved by the addition of another.

This wheel is to be found in almost every family in

Scotland. The higher classes of females formerly
amused themselves with this occupation; and spin-

ning was then considered to be a profitable employ-
isent to the females of the lower class, though much

less so at the rate now usually given. A third mode
of spinning has lately been invented; and macliinery

on the principle of cotton mills is now much employ-
ed, especially for spinning the coarser kinds of grains,

or such as are fit for dowlas, canvass, and threads.

1. Hand-spinning, or that by the common Wheel.

This branch is carried to great extent in the shires

of Perth, Angus, Mearns, Aberdeen, the northern
counties, and in Orkney. The ilax, after being dress-

ed, is given out by agents in the country to the females,

who spin it at a certain rate per spindle. The yarn
is either manufactured in the neighbouring towns and
villages into cloth and threads, or it is sent to the
different inarkets in the south of Scotland, and also to

those in England for u similar purpose. The county
of Aberdeen is the chief seat of this branch, which
rose proportionally as the stocking manufacture de-
clined.

Mill-spinning, or Spinning by Machinery.

This mode was introduced in the year 1790, the first

flax mill in Scotland having been then erected at In-

verbervie, in Kincardineshire. It has now become an
important branch of the linen manufacture, and em-
ploys an immense capital. These mills are general in

Aberdeenshire and the Mearns, and the shires of Fife

and Angus, (where forty-four mills are employed);
there are several also in the more southern counties.

But the most extensive in Britain is situated at Grand-
holme, on the Don, about two miles from Aberdeen.
The whole extent of the spinning machinery in Scot-
land may be estimated at 30,000 spindles; and sup-
posing these to be in full employment, they will spin
2,600,000 spindles of yarn annually; and calculating

the same number to be spun by the hand-wheel, the
total amount of this manufacture in Scotland will be
about 5,200,000 spindles.

Although the yarn spun by machinery is strong and
even, yet it cannot be made of so fine a qviality as to

suit the lighter fabrics of the linen manufacture, and
therefore the use of the common wheel must be con-
tinued. Machinery, however, possesses several ad-

vantages over hand-spinning. It is driven by water or
steam, and the whole manufactory may be contained
in one house where the dressing and spinning of the

flax, with the weaving or twisting of the yarn, may at

tlie same time be conducted. Ail the operations re-

quired to bring the raw material to a finished state,

are thus placed under the immediate inspection of the
master, who besides receives a quicker return for the
capital invested, than when he resorts to hand-spin-
ning, which is both more tedious and expensive. Not
only the dressed flax, but the tow or refuse, and also

hemp and hempen tow, are spun by machinery, adapt-

ed respectively to the nature of the different materials.

So various and important, indeed, is the power of me-
chanism, that the invention of mills may be deemed
a new era in the linen manufacture.
The yarn produced by the spinning mills is partly

manufactured into threads, shirtings, ticks, checks,

sail-cloth, Osnaburghs, &c. in Scotland, and partly

sent to the markets of England for similar purposes.

It is made up in small bundles, denominated spindles,

regulated as to length and number of threads by act
4X3
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of parliament. Each spindle contains four hanks, and

each hank twelve cuts of one hundred and twenty

threads, ninety inches in length.

2. Linen Cloth.—Since the year 1727, the progress

and extent of the linen cloth manufacture in Scotland

may be known with tolerable accuracy by the returns

of the stamp-masters to the board of trustees. It ap-

pears that in 1728, there were stamped 2,183,978

yards, value £103,312, 9s. 8d. Sterling; and that the

trade has gradually increased since that period, the

quantity stamped in 1812 being 18,975,8622 yards,

amounting to £1,020,493, lis. 2|d. Sterling. It is

also evident from the returns, that the average value

of the cloth, during that period, has not varied more
than fourpence Sterling per yard, being, from the years

1734 to 1747, and also in 1793, under ninepence; and

since 1793, the average price has very seldom exceed-

ed one shilling per yard. But the cause of apparent

equality of price is, that except by private families,

very little fine cloth is now manufactured, having been

supplanted by the substitution of cotton goods, and

the importation of Irish cloth. There is, however, still

a quantity made by private families for domestic use;

but as the law does not require it to be stamped, it is

not included in the reports of the officers of the board.

There is also an inconsiderable quantity made for sale

in the northern and western counties. The manufac-

ture of middling qualities of linen cloth has also great-

ly decreased. At Aberdeen, for instance, it appears

that 38,7801 yards of bleached cloth, value two shil-

lings per yard, were stamped in the month of Decem-

ber, 1811; but in October the following year, 11,619

yards only were stamped, and since that time the quan-

tity has considerably diminished. When Dutch flax,

however, can again be obtained, this manufacture will

revive.

The linen manufacture of Scotland is, therefore, at

present neai-ly confined to coarse articles, such as plain

sheetings, Osnaburghs, bagging, and canvass. The

three first are principally exported to the West Indies;

and to America, and the last is a war article, of which

the royal navy requires a great quantity.

1. Sheetings, Osnaburghs, bagging, canvass, are

chiefly made in Forfarshire. The manufactures in

this district had extended to upwards of eleven and a

half millions of yards in the year 1812, worth more

than £540,000 Sterling; but at the same time of such

coarse fabrics, as to average something less than one

shilling per yard.

2. The same species of goods is also made in Fife;

and in 1812, the quantity of cloth stamped of every

description exceeded four and a half millions of yards,

averaging 14|d. per yard, and amounting in value to

L.280,000 Sterling. In that county, a considerable

quantity of broad linens, ticks, and checks, are made,

which are stated at double the price of the coarse fa-

brics of Forfarshire; and also diaper, estimated at

from 2s. 6d. to 9 shillings the yard. Of checks,

650,000 yards, amounting to i;35,000 ; of ticks,

540,000 yards, amounting to £46,000; besides 42,000

yards of diaper, worth nearly £6000 Sterling. The
chief seats of these manufactures are Kirkaldy, Dysart,

Leslie, and Dunfermline; and this last place is parti-

cularly celebrated for its fine diaper. In Perthshire,

a million and a half of yards were stamped, worth

about L. 70,000, of which 25,106 yards were diaper.

In the counties of Aberdeen and Mid Lothian, about

half a million of yards, worth nearly L.60,000 Sterling,

were stamped, of which 6496 yards were diaper, ma-
nufactured in the latter county.

3. The linen cloth manufacture, in the northern and
western districts of Scotland, consists chiefly of fine

articles. In the shires of Banff", Moray, Inverness,

Caithness, and in the Orkney and Shetland Islands,

the price per yard, when bleached, may be stated at

from Is. 6d. to 3s. 6d. the greater proportion being

fine qualities. In the counties of Dumfries, Ayr,
Dumbarton, Lanark, Renfrew, and Argyle, the price

is from 2s. to 4s. 6d. per yard. About 5000 yards of

lawn were stamped at Glasgow, value 4s. 6d. per

yard; but the amount of the manufacture in the north-

ern and western districts, stamped by the officers of

the board of trustees, will not altogether exceed in

value L.95,000 Sterling for the year 1812.

The following table will show the state of the linen

trade in Scotland from 1812 to 1823. Since 1822 the

stamping of linen has been discontinued, so that we
are unable to bring the table down to the present year.

Account of the Quantity and Value of the Linen Cloth

Mamfactured and Stamped for Sale in Scotland for
1671 years preceding the year 1823.

Years.
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inconsiderable. There are only two looms in Scot-

land, one of which is at Edinburgh.

In regard to the value of the litien cloth manufac-

ture of Scotland, it cannot be estimated at less than

L. 1,400,000 Sterling; and consequently it is an ob-

ject of material national importance. The trade, ow-

ing to the war, and the extension of the cotton ma-
nufacture, has certainly declined; the quantity stamp-

ed in 1810 having exceeded that of 1812 nearly seven

and a half millions of yards. The recent introduc-

tion, however, of weaving machinery, or what are

termed power looms, may perhaps give fresh vigour

to the linen trade.

3. Threads.—The linen thread manufacture was
introduced into Scotland about the year 1720, and has

been since carried on to a great extent in the counties

of Aberdeen, Angus, Fife, Perth, Renfrew, Lanark,

Mearns, Banff, Moray, and Inverness. This manu-
facture is divided into two distinct branches, 1st, Co-
loured or dyed. 2d, White or bleached, which are

carried on either separately, or united in one manu-
factory.

Heddles.—A considerable quantity of linen yarn is

still annually made into twine for weavers' heddles;

aad although these utensils be sometimes made of

cotton, woollen, and silk, yet from 35 to 40,000 wea-
vers in Scotland consume flax for that purpose.

The hemp manufacture consists of tliree branches:

1st, Spinning; 2d, Weaving, or the manufacture of
canvass and bagging; 3d, Ropemaking, which includes

twine for cording, nets, ropes, cables, &c.

1. Yarn.—It is spun into yarn, either by the com-
mon wheel, by machinery, or by the shed wheel; and
the last is deemed the best mode, when applied to

make ropes, and the woof of canvass.

2. Cloth.—Hempen yarn generally forms the woof
of sailcloth, and many kinds of bagging are entirely

constituted of it. The manufacture of hemp bagging
is carried on to a great extent at Inverness, Cromarty,
and Invergordon in Ross-shire, and also at Aberdeen,
Montrose, Arbroath, Dundee, and in many other
places in Scotland.

3. Ropes, Cordage, <5'C.—Manufactories of ropes and
cordage are established at every sea-port along the

eastern and western coasts of Scotland; and employ
about a thousand men and boys. In the neighbour-
hood of the large towns, there are many rope walks
for making twine and cording, for mercantile packa-
ges, and also ropes for agricultural purposes. The
consumption of these articles by merchants, farmers,
carriers, Sec. is very considerable; but the most exten-
sive application of hemp is in the manufacture of cord-
age. The total quantity of flax and hemp imported
into Scotland for the year 1812, was as follows:

Flax.
Tons cwts. qrs. lbs.

6094 4 2 18 at L.lOO per ton, is L.609,430 168. O^d,

Hemp.
2496 17 1 18 at £90 per ton, is £224,713 63. OJd.

8591 2 8 amounting to £834,149 2s. l^d.

These prices have fallen very much since the peace,
and the quantity of flax and hemp imported has been
nearly doubled.

Such a sum, however, paid for the importation of

the raw material to foreign nations, greatly diminishes
the value of the flax and hemp manufactures in a na-

tional point of view.

Thefollowing Table shows the number ofpersons em-
ployed in Manufactures in Scotland of various de-

scriptions.
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the Scotch directed their attention to the finer qualities.

Mull-mulls, and buke or book muslins, were soon very

perfectly executed. To these have been added brocades,

lappets of all sorts, imitation shawls, plain and Linoe
gauzes, spidered, seeded, and numerous species of

draw loom, and other work of the most fanciful, deli-

cate, and ornamental kind. Many of these fabrics,

with the curious mechanism by which they are exe-

cuted, are exclusively of Scottish invention. Im-
mense quantities of cambrics, shirtings, sheetings,

tweels, stripes, checks, pullicates, ginghams, shawls,
Sec. are manufactured in Scotland in a superior man-
ner.

3. Threads.—Within these few years a new species
of this article has been introduced, which, succeeding
beyond expectation, has almost entirely supplanted
linen sewing threads. The method of making them is

similar to that employed for manufacturing threads of
flax. The yarn is laid two or three ply, and twisted.
The twisting process is performed either on a jenny
fitted up for the purpose, or on the old Dutch mill.

The threads are either bleached or dyed; and sold in

hanks, or coiled up in neat balls of different sizes, by
an ingenious machine, invented by Mr. Brunei. From
the nature of cotton, it is more easily bleached and
<Iyed than flax, and the colours it receives by dying are
generally brighter and more beautiful.

Cotton threads are now in general use, and being
strong and even, they are fit for every purpose, with
few exceptions, to which linen threads could be applied,
and they are also cheaper. They have obtained the
name of wire threads, and they form an article of pro-
fitable exportation to the West Indies and other parts.
The total quantity manufactured in Scotland amounts
to about 550,000 pounds, of the estimated value of
L.196,000 Sterling.

4. Hosiery.—The whole number of stocking frames
employed in Scotland does not exceed two thousand,
and the value of the goods is about L. 160,000 annually.
The weekly wages of a weaver, in this branch, are, on
an average,, about 18s. 6d. but when the frame is not
his own, which is often the case, he has to pay one
shilling a week for the use of it.

The machinery for carding, roving, and spinning,
was at first extremely imperfect, and was wrought by
the hand. Better constructed machines, however,
were soon introduced, and the power of a water wheel
was applied to the process of carding and roving The
spinning was performed on jennies, consisting at first

of from 24 to 28 spindles each, but subsequently in-
creased to 84, 96, 108, and even 120; and the yarn was
fit only for the coarsest fabrics.

The next improvement of spinning machinery tiras

Arkwright's water frame, by which that particular
kind of yarn termed engine or water twist is produc-
ed. This sort of yarn possesses great strength: but
when drawn to any considerable degree of fineness, the
hardness of the twisting renders it liable to what is

technically called snarling, which makes it difficult to
manage in the loom. The engine or water twist
being found too bard when drawn to great fineness.
Mr. Crompton invented a machine denominated the

mnle-Jenny in the year 1779. This machine is so per-
fect, that cotton of a good quality may be drawn to
the fineness of 200 hanks in the pound weight. Some
of it, indeed, is spun so fine as 312, or nearly 149 miles

in length. In Scotland, very little yarn is spun finer

than 160 or 170, and the average of the whole by
weight is about No. 48.

Arkwright's water-mill, and Crompton's mule jenny,

are the two great inventions in cotton machinery, which
have brought this manufacture to so high a state of
improvement.
Soon after the invention of Arkwright's machinery,

the Scotch entered keenly into the cotton manufacture,
and water-mills were erected in many different situa-

tions. The first regularly at work was that at Penny-
cuick near Edinburgh, and those at Barrhead and John-
stone in Renfrewshire; Woodside in Lanarkshire,
Paisley in Aberdeenshire, and the very extensive

works of the late Mr. Dale of Glasgow soon followed.

Owing to the difficulty of obtaining water-falls of suf-

ficient power, mills were erected in situations not well

adapted for conducting the business; and the proprie-
tors were often subjected to much inconvenience, as

well as great expense, in regard to carriages, &c. and
in building houses for the accommodation of their

workmen. These inconveniences, however, were in a

great measure obviated by the introduction of steam-

engines, and the number of cotton-mills was greatly

increased; altogether 120 have been erected in Scot-

land, of which 112 are at present employed, besides

several small works in different parts of the country,

comparatively speaking of little importance.

The introduction and general use of the fly-shuttle,

have greatly tended to promote the cotton manufac-
ture, by facilitating the operation of weaving; and
power looms are now used, having been introduced at

Stockport in England at nearly the same time. These
machines were at first very imperfect; and although

only coarse goods can as yet be woven on them, there

is still every reason to expect, that in time, they may
be made to answer for weaving fine fabrics.

There are 234 power looms at Catrirwe in Ayrshire,

on many of which excellent tweeled cottons for shirt-

ings, Sec. are woven; but power looms in general are

employed to weave plain cloths for printing. Several

large manufactories are fitting up at present for the

reception of about 500 of these machines in Lanark-
shire, Sec. and 1500 are working in Scotland, chiefly

in Dumbartonshire, Stirlingshire, Ayrshire, Renfrew-
shire, and Lanarkshire. There are also sixteen of

these looms of the most elegant mechanism working
at Grandholmemill, near Aberdeen. These loo.ms have

been successfully employed in weaving both woollen

and linen cloth as well as cotton; but the last material

affords facilities for working superior to the others.

These machines are driven by a water-wheel op a

steam-engine, and from 10 to 20, according to circum-

stances, may be wrought by one horse power. The
frame and other parts are constructed of cast iron,

which is better and ultimately cheaper than wood.
The advantage they possess over the common loom,

maybe estimated at about 20 per cent, on the amount
of weaving, and from 6 to 10 per cent, on the value of

the goods; but they are as yet only adapted to the

weaving of coarse fabrics.

Preparatory to weaving cotton or linen yarn, it is

requisite to dress the warp of the web with starch or

some other glutinous substances to smooth its surface,

that it may pass easily through the needles and reed.

Hence dressing machines were constructed, consisting

of two cylinders, in length equal to the breadth of th«
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web; the surface of each being set with bristles form-

ing a brush. These cylindrical brushes dress the warp

in revolving as it passes slowly along their surface.

The warp is afterwards dried by one or more revolving

fanners, driven by the same |)ower that moves the cy-

linders and the other parts of the apparatus. Dress-

ing machines, however, have made but little progress,

there being not more than 60 or 70 employed in Scot-

land.

Winding machines vi'ere recently introduced. Each
contains from 20 to 144 spindles, on every one of

which there is a bobbin that winds the yarn from the

cope.

The flower and tambour work of Flanders was suc-

cessfully imitated in Scotland; and a great manufac-
ture was quickly established, which flourished beyond
expectation. Although still carried on to considera-

ble extent, it has in a great measure given place to

hand-sewing, which is applied in everyway that fanci-

ful ingenuity can devise. Satin, chain, seed, bead,

open, and a variety of other stitches are performed
with coloured and white cotton, linen, and silk; and
also with coloured worsted, gold and silver thread,

spangles, &c. Sec. About twelve years ago, a success-

ful attempt was made at Glasgow to tambour muslin
by machinery, for which the inventor obtained a

patent. A manufactory was then established, and at

present there are 16 frames in full employment.
Twelve of them having each 54 needles, one inch asun-

der, tambour 6-4ths muslins, the other four, with 100

needles each, 3-4ths of an inch asunder, are intended
for either 8-4ths muslins, or two webs of 4-4ths each.

The whole are wrought by power from a steam-engine;
and a female attends each, who performs as much
work as eighteen girls could accomplish by hand-
sewing.*
Some kinds of cotton cloth, before bleaching, are

subjected to the process of singeing. The machine
employed for this purpose consists of two cylinders,

with a handle on the end of each, and they are placed
eight or ten feet asunder; the one receives the cloth,

while the other delivers it, and vice versa. A furnace,

surmounted by a cast iron plate, about eight or ten

inches broad, and six or eight feet long, is placed be-

tween the cylinders. When the fire in the furnace
brings the metal to a red heat, the cloth is wound
from one cylinder to another, and both sides of it are
alternately passed on the surface of the heated plate.

The art of muslin singeing is carried on as a separate
business, and the usual price is about a penny for each
piece.

The glazing machine was introduced at Glasgow
some years ago under a patent. It consists of two rol-

lers, between which the cloth is passed; and as the one
revolves quicker than the other, a fine polish is pro-
duced on the surface of the web. This machine is

capable of glazing about 100 pieces of 28 yards each
per day; and the work gives satisfaction to the export-
ing merchant, both from its quality and the ease with
which, in cases of emergency, he can complete his
shipments.

The most approved gloss for cambrics and sheet-
ings is given by beetling, which was formerly perform-
ed by muscular power. The process, however, is now
much better accomplished by a machine, which con-

sists of a horizontal cylinder, and twelve or more
beetles.

Presses with an iron screw wrought by levers are
generally used. Several of Braham's hydraulic presses
were lately introduced for this purpose, and have given
much satisfaction; but the number in Scotland does
not exceed twenty.
With machinery so highly improved, the cotton

manufacture has been carried to the highest pitch of
improvement, and every variety of goods is made in
Scotland, from the coarsest to the finest fabrics; and
while the annual value of the cotton manufacture ex-
ceeds six millions sterling, it gives employment to
150,000 men, women, and children.

The value of the woollen, linen, (hemp included,)
and cotton trades above explained, may be estimated
at upwards of eight millions sterling per annum. The
hat and paper manufactures, together with that of
iron and the other metals, may amount to two mil-
lions. Ship-building, and those branches in which
timber is chiefly employed, exclusive of the fitting up
of houses, is not less than one million. The leather,
brewery, distillery, glass, pottery, soap, salt, and to-

bacco trade, may amount to two millions and a half;

and, including the minor branches, it is highly pro-
bable that the whole manufactures in Scotland will

annually exceed in value fourteen millions sterling,

including the price of the raw materials. See our
articles Cotton, Cotton-Spinning, Glasgow, and La-
narkshire.

Commerce.

Commercial industry is divided into three branches:
1. The internal or home trade; 2. The foreign trade;
and, 3. The carrying trade.

1. The Home Trade.—Besides an extensive inland
trade, the coasting trade of Scotland is also an im-
portant branch of industry, facilitating the convey-
ance of commodities, and employing a number of ships
and mariners. The average number of vessels en-

tered inwards during ten years is about 13,000 an-
nually; and supposing one entry to have taken place
every six weeks, or eight entries in the year, the num-
ber of vessels employed in the coasting trade of Scot-
land will be about 1635, carrying upwards of 81,000
tons, and navigated by nearly 6000 men. In the year
ending 5th Jan. 1823, the number of vessels was 1823,
carrying 92,156 tons, and navigated by 6403 seamen.
If 2000 men be engaged in the different canals, fer-

ries, and rivers, the whole number of men employed
in this particular branch of maritime occupation will

be about 8500.

The account of the trade of Scotland is now given
in the following form.

Year end-

ings 5tli

January.
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chiefly wool, skins, hides, and other raw materials,

•which were exchanged for corn, wine, and spiceries.

Both the extent of exports and imports must have

been very limited in those times, at least in Scotch
vessels; for the whole shipping, in the thirteenth cen-

tury, did not exceed twenty sloops, exclusive of the

galleys and barks belonging to the Hebrides. In the

time of Cromwell, the shipping of Scotland consisted

of only 93 vessels, carrying 2724 tons, and 18 barks.

Soon after, however, her foreign trade with the

northern and eastern states of Europe began to in-

crease, and the Dutch cultivated a friendly connexion
with the Scotch, chiefly for the conveniency of pro-

secuting the herring fishery on the coast of Scot-

land, in which they were deeply and profitably en-

gaged.
About the middle of the last century, an extensive

commercial intercourse was carried on from the ports

on the eastern coast of Scotland to Holland, Norway,
Sweden, and the different states on the shores of the

Baltic. This trade has greatly increased of late years.

The imports consist of flax, hemp, yarn, linen, iron,

corn, wood, tallow, and other commodities produced
in these countries; and in return, colonial produce,

cotton goods, and other manufactured articles are

exported. The trade between Scotland and Russia,

including that of Archangel, forms the most consi-

derable branch of the commerce of the eastern coast;

and the chief shipping ports are Leith, Dundee, Ar-
broath, Montrose, Aberdeen, Peterhead, Banff, and
Inverness. The trade with Spain, Portugal, and the

Mediterranean, as well as that of the West Indies,

is confined principally to Leith; and the connexion
with Canada extends to all the most considerable towns
on the east coast of Scotland.

The commerce of the west coast centres almost en-

tirely in the Clyde, which is the grand emporium of

the American and West Indian trade. From the mid-
dle of the last century, to the year 1772, the merchants
of Glasgow imported immense quantities of tobacco

from Virginia and the contiguous provinces, which
was afterwards exported, both in its natural and in its

manufactured state, to every part of Europe, particu-

larly to Holland, where it was carried to the inland

markets of the continent. The Americans, in return,

were furnished with all those useful and substantial

articles which suit an infant state. Since the com-
mencement of the cotton manufacture, the commerce
of the Clyde has rapidly increased; and a correct idea

of its extent maybe formed, when it is stated, that in

the year 1810, there arrived at Greenock, Port-Glas-

gow, and the city of Glasgow, 3308 vessels, carrying

226,837 tons, of which 871 vessels, 107,845 tons were
from Ireland and foreign ports.

The following Table shows the state of the foreign

trade of Scotland.

Year ending
5th Jan.
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many of the principal towns in Scotland; and the to-

tal number of places where notes are issued, amounts

to nearly three hundred.

General View of the Commercial State of Scotland.

Some idea may be formed of the value and extent

of the commerce of Scotland by the following state-

ment.
In the year 1812, there belonged to Scotland 2708

ships, carrying 231,273 tons, navigated by 16,300

seamen. In the same year, the number of vessels

that cleared outwards, and entered inwards, includ-

ing their repeated voyages, was 3151, carrying 278,968

tons outwards, and 3113, carrying 269,559 tons in-

wards.
The total value of imports to, and exports from,

Scotland, for the year 1810, amounted for the for-

mer to L. 3, 671, 158 sterling, and for the latter to

L.4,740,239 sterling; of which L.4,126,682 sterling

was British produce and manufactures. The gross

revenue of Scotland for the year 1813, amounted to

L.4,843,299, 12s. lid. of which L.639, 132, 5s. 2d. was
charged for management, drawbacks, allowances, Sec.

so that the net revenue was L. 4,204, 167, 7s. 9d. ster-

ling.

For the year ending 5th Jan. 1825, the official value

of the exports from Scotland was L.4,899,431, and

that of the imports L. 4,349, 990, the excess of exports

being L. 1,549, 441. The gross receipt of customs for

the same year was L.953,969, the drawbacks, &c.

328,063, and the real receipt L. 525, 896.

Fisheries.

Different Fisheries.—The fisheries of Scotland may
be classed under the following heads, viz.

1. Salmon fishery.

2. White fishery.

3. Herring fishery.

4. Whale fishery, and
5. The catching of shell-fish.

1. Salmon Fishery.—The rivers of Scotland are fre-

quented by immense numbers of salmon, which are

caught by nets, yairs, cruives, and other contrivances.

The largest rivers are the most productive; and at

their efflux, and on their banks, the fishings are the

source of great revenue to the proprietors, especially

since the method of preserving salmon by means of

ice has been adopted.

In consequence of this discovery, the price of sal-

mon in Scotland has been raised at the places where
they are caught at least ten fold; and of course the

rent of the fisheries has advanced in the same pro-

portion.

Salmon are royal fish, and the right to catch tbem
is conveyed by grant from the crown, on which infeft-

ment proceeds in the same manner as required in the

investiture of land. Various statutes have been en-

acted for the protection of salmon in close, or forbid-

den time, or during their spawning season, and
while the fry pass down the rivers to the ocean. The
rights of the respective proprietors of fishings are
also protected and regulated by statutes, which are
Vol. XVI. Part II.

frequently explained by decisions of the Supreme
Court.

Salmon, from their scarcity, arc a delicacy, which
is only within the reach of the more opulent part of
the community. Compared with white fish, their
price in the markets of Scotland may be ten times
higher. The value of the whole salmon caught in
the rivers of Scotland is estimated at L. 150,000 per
annum.

In all the rivers of Scotland there are considerable
quantities of smallfish, such as trout, eels, &c. la
some rivers, and in many of the lakes, there are pike
and perch; and in a few lakes the char is found. But
they are seldom caught in such abundance as to

form an article of commerce ; with the exception of
the trout of Lochleven, which are annually let at L. 100
of rent.

2. T'Fliite Fishery.—This is a most valuable branch
of the Scotch fisheries, both from its extent and its

variety. It comprehends every species of white fish,

with which the coasts of Scotland so plentifully

abound, including haddocks, cod, ling, &c. with all

kinds of flat fish. Those who pursue this branch are
denominated white fishers, and they inhabit the sea-

ports, or reside in numerous villages along the whole
coast of the kingdom. Their mode of fishing is by
lines and nets, but principally by the former ; and
they carry on their business throughout the year.

The fish they catch are daily sold to the inhabitants

of the towns and of the country, either as caught or
cured. There are various methods of curing them,
(particularly the haddocks,) peculiar to almost every
district; and of late years, great quantities of cod
have been salted for the London market.

3. Herring Fishery.—The eastern and western coasts

of Scotland are frequented periodically by prodigious
shoals of herrings, which penetrate into the bays,

lochs, and arms of the sea. They are taken by nets,

salted, and packed in barrels. AVhen prepared in this

manner, they are termed white herrings; but when
smoked and cured by a particular process, they are

distinguished by the name of red herring.

To promote this important branch of industry, es-

pecially in the deep sea, a Board of Commissioners
was established by act 48 Geo. III. to superintend

and encourage the fishery. A tonnage bounty of £3
per ton is allowed to all vessels of sixty tons and up-

wards, fitted out for the deep-sea fishery, besides 2s.

on every barrel of herrings properly cured and repack-

ed; and by the aat S2d Geo. III. c. 153, the bounty of

£3 per ton is extended to vessels of 45 tons burden.

Notwithstanding the encouragement thus afforded

to the deep-sea fishery, it is not likely to succeed on
the system adopted. In 1809 only three vessels were
fitted out; in 1810 and 181 1 seven vessels; and in 1812

ten; which caught in these several years 700^, 9791,

1588, and 28395 barrels of herrings. The bounties

paid amounted to £5866 for tonnage, which is 19s. 4d.

per barrel.

The coast fishery, however, presents different re-

sults. In the above four years 505, 532, 594, and 923
vessels were fitted out, which caught and cured 89,476,

90,849, 109,93l|, and 150,646i barrels; of which the

bounty of 2s. was paid on 2 1 8,82 1 barrels of herrings.

It must be observed, that the returns made to the

Board do not include the whole quantity of herrings

caught and cured. It comprehends only the proceeds
4 Y
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of those fisheries, which have complied with the regu-

lations of the statute, and are under the cognizance of

the officers of the board. The account received from

the excise, of tlie quantity of herrings caught and

cured for the year ending in May 1812, amounted to

190,006 barrels, for which salt, duly free, was used.

From various local and other circumstances, it often

happens that duty-free salt cannot always be obtained;

and it is not estimating the quantity too high, to cal-

culate 10,000 barrels annually caught, and not return-

ed to the officers of excise. The total quantity of her-

rings taken and cured for the year 1812, may be reck-

oned at not less than 200,000 barrels, besides 50,000
barrels consumed in a fresh state; which being in all

250,000 barrels, presents a flattering view of the value
of the herring fishery.

It was formerly imagined, that the only herring fish-

ery on the coast of Scotland worthy of attention was
in the western lochs; but on the eastern coast of
Caithness, the herring fishery has proved highly suc-

cessful; above 120,000 barrels have been caught in

one year, (an. 1813,) and since that time it has un-
dergone a progressive increase, as will appear by the

following abstract.

Years ended.
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Jttj object of some importnncc to the inhabitants of

Scotlandj and are not only accounted delicacies by the

rich, but in purticulur situations they are found in

such abundance, as to constitute a part of the subsist-

ence of the inhabitants. See our article Fisheriks.

In their present state, the fisheries of Scotland,

taken in aggregate, are of considerable moment. The
following table will furnish some idea of their amount:

1. The salmon fishery, and other fish in

lakes and rivers - - - L. 150,000

2. The white fishery, including cod, ling,

haddock. Sic. and various kinds of

flat fish, 400,000

3. The herring fishery - - - 500,000

4. The whale and seal fishery - - 200,000

5. Shell-fish - - . - - 50,000

Deduct from this the value of the whale

and seal fishery . - -

L. 1,300,000

200,000

And there remains the value offish for

food L. 1,100,000

The Scottish fisheries, including the whale fishery,

are calculated to furnish the means of subsistence to

128,561 souls, including ship and boat carpenters, Ecc.

CHAP. V.

ON THE JUDICIAL ESTABLISHMENTS OF SCOTLAND.

In the article Law we gave a very brief account of

some of the courts of law in Scotland. Since that ar-

ticle was written, the course of experimental reforma-

tion, which commenced about twenty years ago, has

proceeded, and a statute of last session of parliament,*

has introduced changes of so essential a character,

that we find it necessary to resume the subject, and
record a fuller and more systematical description of

our judicial institutions, down to the latest improve-
ments.
The judicial establishments or jurisdictions of Scot-

land, are Civil, Criminal, and Ecclesiastical, the

last of vfhich will form the subject of a separate chap-

ter.

Sect. I. Civil Jurisdictions.

The civil jurisdictions are Supreme and Inferior.

The Supreme Courts are, the Court of Session, the

Jury Cowl, and the Court of Exchequer. The Infe-

rior Courts now existing are, the Admiralty, Commis-
sary, Sheriff, Burgh Royal, Burgh of licgaUiy and
Barony, Baron, Lyon, Justice of Peace, and Commis-
sioners of Supply Courts. The Admiralty and Com-
missary Courts are also supreme in a certain sense,

but are generally classed with the inferior courts, be-

cause their sentences are subject to the review of the

Court of Session. The presbyteries have also civil

jurisdiction in regard to schoolmasters, and as to

manses and glebes.

The Court of Session is the highest civil judicatory.

It was established in the place of two other courts,

the Daily Council z.ni. the Session, by the statute 1537,

c. 36.t under the name of the Council and Session.

James V. dignified it with the name of the College of
Justice, and the Judges with that of Senators of the

College of Justice. The Judges are now, as they were
at first, fftcen in number, including their president;

and are all named by the king. Seven were church-
men till 1610, c. 26; and although that act, as a usur-

pation act, fell under the general repeal at the Resto-

ration, its spirit has been followed, and no church-
man has since sat upon the bench. The court con-
tinued to sit in one chamber till 1808, when it was di-

vided into two, called the First and Second Divisions,

the Lord President and seven Judges constituting the

first, and the Lord Justice Clerk, (the head of the

Court of Justiciary) with six Judges, constituting the

second. These divisions have independent, but co-

ordinate jurisdiction, and are often called to consult
together as the entire Court of Session.

The powers of the Court of Session are very exten-

sive. Its origincd jurisdiction extends to all matters
of civil right not under the value of L.25, with the

exception of maritime and consistorial cases, brieves,

and some others, to be noticed in the sequel; and its

powers of review, by advocation, suspension, or re-

duction, have no limits, but embrace the decreets of
all inferior judges whatsoever, including the Judge
Admiral and Commissaries. While its jurisdiction is

cumulative generally with that of all other civil courts,

it is privative or exclusive in all competitions of heri-

table rights, reductions and proving the tenor of deeds,

mercantile bankruptcy, cessio bonorum, judicial sale,

restitution of minors, complaints of irregularities in

the election of burgh magistrates and members of par-

liament, Sec. The Court of Session is likewise a court

of equity, proceeding not on fixed equity law as in

England, but on the rules of conscience, giving aid

in the actions brought before them, when there is no
remedy in law. It has a yet greater arbitrary power,
though now much more sparingly used than anciently,

when precedent was less extended and legal principle

less settled; this is termed its nobile ofjUcium, and
was used to remedy all contingent public wrongs, so

far as even to interfere in market prices. The power
to pass Acts of Sederunt, as they are called, was like-

wise in use to trench materially on the law of the

land; but has long been limited in practice to regula-

tions or rules for judicial forms. This is recognised

by the very latest statutes; for by the stat. 6. Geo.
IV. c. 120. the chief Commissioner of the Jury Court
is joined to the Lords of Session, and power given to

them jointly to make orders and regulations for the

Court of Session, Court of Teinds, Jury Court, and
all the inferior courts. Such by-laws, being sanc-

tioned by statute, have the force of statute so far as

they go.

There are three stages of judicial business in the

Court of Session, viz. the Bill Chamber, Outer-House,

and Inner-House, which last, both divisions are alike

denominated. Causes originating in the Court of Ses-

sion as ordinary actions, do not pass through the Bill-

Chamber. This last is the first stage of the process

of review of the judgments of inferior courts; and in

this stage it is determined whether these should be

• 6 Geo. IV. c. 120.

j Some lawyers s.iy 1532 is the proper date, but it is 1537 in tlie printed acts.

4 Y 2
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admitted into the supreme court, or remitted, as pro-

perly decided, to tlie inferior judicatory. The Bill-

Chamber, besides, is the jurisdiction for all summary
and urgent process, as interdicts against illegal pro-

ceedings, relief from illegal execution, imprisonment.

Sec. and, having no vacation, is always accessible.

The judges, with the exception of the Lord President

and Lord Justice Clerk, officiate in rotation during

vacation; and one judge, the junior of all, does the

duty in time of session. Nearly all decisions in the

Bill-Chamber are subject to the review of the Inner-

House.
Formerly the Inner-House judges sat by rotation in

the Outer-House as Lords Ordinary. After several

experiments, permanent Lords Ordinary were esta-

blished; and by the stat. of last session, 6. Geo. IV.

chap. 120. these are put upon their present footing,

viz. the seven junior Lords of Session sit in the Outer-

House as permanent Lords Ordinary; subject to be

occasionally called into the Inner-House whenever the

whole fifteen judges consult on any cases in which one

division requires the opinion of the other. The seven

permanent Lords Ordinary prepare and judge in

causes in the Outer-House, both such as originate in

the Court of Session, and such as ha.ve passed the Bill-

Chamber; and the Lord Ordinary on the bills has the

special duty of judging in rescissory actions or reduc-

tions, and some other cases which are remitted from

the Inner-House for discussion in the Outer.

The Inner-House of each division (by the same act)

consists of a president and three ordinary judges.

The Lord President presides in the first division and

the Lord Justice Clerk in the second. The judgments

pronounced in the Outer-House are subject to the re-

view of the Inner. In consequence of a more mature

and perfect preparation of the cause under the pre-

scriptions of the new act, there is no longer any form

for submitting his own judgment to the review of the

Lord Ordinary; but the losing party presents a note to

the Inner-House (instead of the old form of reclaiming

petition,) reciting the judgment of which alteration is

craved, and prints along with it, the proceedings held

before the Lord Ordinary, called the record, including

cases if they have been ordered, so that nothing in fact

or law is laid before the court of review that was not

in the view of the Lord Ordinary. The Inner-House,

in both its divisions, is entirely occupied with this its

province of reviev/, with the exception of cases of a

certain kind which are not competent in the Outer-

House, and come at once into the Inner, such as peti-

tions and summary complaints in bankruptcies, com-
plaints in elections, appointments of judicial factors,

curatores bonis, See.

The judgments of the Inner-House are subject to

the review of the House of Lords, as coming by the

Union in the place of the Scottish parliament. In this

final review the same salutary principle is rigidly ob-

served, namely, that the court of the last resort shall

judge on the same pleadings in law as were before the

court below.

The principal advantages intended by the new regu-

lations, not only in the Court of Session but in the in-

ferior judicatories, to all of which they apply, are

complete production in the outset of documents found-

ed on; greater accuracy, precision and brevity of

pleading; and a complete separation of the facts of the

case from the law; and, as the latter only is to be made

the subject of discussion in the House of Lords, much
diminution of that excess and complication of appeals,
which had become so great a grievance to the judges
in that high tribunal. The parlies are forced to bring
out their whole cause, in fact, and law, in their origi-
nal pleadings, ivhen the record is closed, and no farther
facts orpleas allowed, except of matters newly come to
knowledge, when the payment of a suitable part of the
previous expenses must be made before these are ad-
mitted. This will render legal proceedings not only
more precise and brief, but more respectable than
when parties in a law-suit watched each other, and let

their strength out by degrees; when cunning was
mistaken for legal skill, and slovenliness and inaccu-
racy rendered disputes inextricable, and delay intoler-

able.

In all causes not expressly allotted to the Jury
Court, of which in the sequel, where the facts are
either not admitted or not ordered to be ascertained
by evidence taken on a commission, and chiefly in dis-

tant places, the Lord Ordinary may, if he sees proper,
send the whole facts, or such part of them as he may
think necessary in the form of particular issues to be
tried by a jury in the Jury Court. The verdict of the
jury finally settles the facts, so that no question o{fact
tried by jury can now be the subject of discussion by
way of review either in the Inner-House or House of
Lords. No facts can in any case be now discussed in

the court of the last resort, inasmuch as the judgment
on the facts by the Court of Session, when the matter
has not been tried by jury, has the force of a verdict.

When the verdict of the jury is returned, or the facts

otherwise disposed of, the Lord Ordinary decides the

cause, or takes it to report, as it is called, that is, to

be decided at once by the Inner-House. If he decides

it himself, the party dissatisfied carries it to the Inner-

House by a reclaiming note, and prints the pleadings,

called the record, which has been made up before the

Lord Ordinary. On this record the court decide, after

hearing counsel, either without or with farther written

pleadings, in the form of concise cases, as they think

fit. By these forms it is expected that written plead-

ings, which rendered the course of law cumbrous and
tardy, will be very essentially abridged, and the Scot-

tish bar be called to a greatly increased exercise of the

more strictly forensic talent of viva voce statement.

The Court of Session has another function or cha-

racter. It is the Commission, as it is called, for the

plantation of kirks and valuation of teinds. This com-
mission was, after several temporary commissions,
rendered perpetual by statute 1709, c. 9. The whole
fifteen judges sit in this court, and the old quorum of

nine is requisite. Its meeting takes place every alter-

nate Wednesday in Session time; and, as a distinct

court, it has its own clerks, but is attended by the same
practitioners. The act 1707 details its powers and
duties. It regulates valuations and sales of teinds,

augments the stipends of the clergy, disjoins or an-

nexes parishes according to exigency, erects new
churches, &c. The cases in this court go through
their stages in the Outer-House before the Lord Or-
dinary on the bills.

There is a class of actions in which no discretion is

left to the Lords Ordinary of the Court of Session, to

send or not to send, wholly or partially, the facts to be

tried by jury. Cases of this class, although they must
all originate in the Court of Session, (for the Jury



SCOTLAND. 725

Court has not been raised higher than a sort of acces-

sory although supreme court,) must be sent at once for

entire trial and determination to the Jury Court, with-

out remaining longer in the Court of Session than pass-

ing through the form of being remitted, without any

previous discussion of law, or relevancy. This class

of cases embraces actions of damages for injury to

the person, both real and verbal, as assault and defama-

tion, for injury to patrimonial rights, for breach of

contract, for injury by delinquency and quasi delin-

quency; all actions on the responsibility of carriers,

ship-owners, inn-keepers, actions to abate nuisances;

all actions of reducticr. on furiosity, idiocy, facility,

lesion, force, or fear; all actions on insurance of all

kinds, on charter parties, &c. Such of this class of

cases as must originate in the Court of Admiralty,

must likewise be sent at once to the Jury Court, pro-

vided the amount shall be L.40 and upwards. The
Judge Admiral, like the Lord Ordinary, has an option

to remit or not cases not of this class. The Jury Court
have the power to remit back points of law in the class

of cases allotted to it, to the Lord Ordinary or Judge
Admiral. When points of law are sent back to the

court, the facts come aga'in to be tried in the Jury
Court. If in the Jury Court the facts are admitted on
both sides and trial of them unnecessary, the case is

sent back for decision by the courts from which it came.
From the year 1815, when the trial by jury in civil

cases commenced till the passing of the late act, (July

1825,) the judges of the Jury Court, were only three in

number; a chief commissioner and two ordinary com-
missioners, called Lord Commissioners of the Jury
Court in civil causes, and eligible from the Lords of
Session or Barons of Exchequer, with the exception
of the Chief, who must be qualified to be appointed a

Lord of Session. By the late act ttvo additional ordi-

nary commissioners have been added to the number.
The Jury Court has its terms and sittings, after the

manner of the courts in England; and the judges travel

circuits tvi-ice a-year, nearly at the same time with the

Lords of Justiciary. The trial itself is conducted
pretty nearly upon the English model. The jurymen
are twelve in number, chosen by ballot from a list re-

turned by the Sheriff, and they are required to agree
in their verdict.

It is necessary to mention here the Court of Justi-

ciary or supreme criminal court, as exercising by sta-

tute a'^certain civil jurisdiction. This is only on the

circuits, and arose from the convenience of the pre-

sence in the circuit towns of judges who were Lords
of Session. By 20 Geo. II. c. 43; and 54. Geo. IIL

c. 67. this jurisdiction is bestowed by way of appeal

from the sentences of inferior courts, in all cases not

exceeding £25 in value exclusive of the costs. This
decision is final, unless the circuit judges certify the

case, as they may do, to tlie Court of Session.

The Court of Exchequer is the court of the revenue.

It was remodelled at the union on the English form,
and consists of the Lord High Treasurer of Great Bri-

tain, a chief baron, and three ordinary or puisne ba-

rons,* who must be either sergeants at law or English
barristers, or Scots advocates of four years standing.

This court " has a peculiar jurisdiction as to all duties

of custom or excise, and other revenues pertaining
either to the king or prince of Scotland, and as to all

honours and estates real and personal, forfeitures or
penalties of what nature soever arising to the Crown
within Scotland; and as to all questions relating to the
said matters, which they are authorised to determine
either in law or equity by the same forms that have
been used in the English Exchequer." (Ersk. 1—3.

31.) By the 3d Geo. IV. c.9I. the jurisdiction of this
court has been increased by the power to judge in all

complaints by burgesses against borough magistrates
in relation to iheir administration of the revenue or
common good of ihe borough. Although this court
judges by theforms of ihe English Courtof Exchequer,
the real estate of the debtor must be attached, and all

questions regarding it determined by the rules of the
law of Scotland; and when the Crown's title to honours
or lands is disputed, the Court of Session is the pro-
per jurisdiction.

In our articles Admiral and Admiralty, we gave
some account of the former Lord High Admiral of
Scotland, and of the Vice-Admiral, who is still ap-
pointed, although his duty is done by the Judge-Admi-
ral, whose office is now entirely judicial, and both civil

and criminal. (See statute, 1681, c. 16.) Although
styled an inferior court, this is only relatively to the
Court of Session, which has the power of reviewing its

decrees; but it is a supreme court in respect of its

exclusive jurisdiction, in the first instance, in what are
strictly viaritime causes, such as freight, salvage,
charter party, damage done at sea, wrecks, kc. It has
also, cumulatively with the Court of Session, jurisdic-

tion in mercantile cases, such as bills of exchange, con-
tracts, insurance, &c. provided the issue be not of less

value than £25, (1. & 2. Geo. IV. c. 39.) As already
stated when treating of the Jury Court, the Judge Ad-
miral may remit certain cases, and must remit others

to that court for trial (6 Geo. IV. c. 120.) The same
act takes expressly from the High Court of Admiralty
of Scotland, and vests in that of England, all jurisdic-

tion "in questions and matters relating to prizes and
capture in war, and condemnation of vessels as such,

any law or practice to the contrary notwithstanding."
The Vice-Admiral, or now rather the High Court of
Admiralty, has the power of naming inferior deputies,

with local jurisdictions, whose sentences are subject

to review by the high court. The Magistrates of Ed-
inburgh claim an independent right of admiralty in the
port of Leith, emanating from the Crown, and not
from tlie Court of Admiralty or the Vice-Admiral.
This matter is disputed by the Judge-Admiral, and is

not yet determined. The High Court of Admiralty
can review its own judgments, even after extracted
decree, and that both by suspension and reduction.

This power alone is sufficient to constitute this judica-

tory supreme, although its decrees are subject to re-

view in the Court of Session.

The Commissary Court is entitled to the next place,

and is also in one view supreme and in another infe-

rior. This was an ecclesiastical court before the Re-
formation; but in 1560, a commissary was appointed
by Queen Mary to act under the royal authority in

«very diocese; and soon afterwards a supreme court

• The leg'al number is four ordinary barons, but on a late vacancy the expediency of filliogit up was c.irried in parliament by so
small a majority ttut it was not filled up, aud has not since been.
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of four judges (their present number) was instituted at

Edinburgh, with power of reviewing the sentences of

the diocesan commissaries. The Supreme Court had
likewise a diocesan jurisdiction in the county of Edin-
burgh and several contiguous shires. Since our
notice of the Commissary Court in the article Law,
this jurisdiction has been materially changed by the

abolition of the inferior or diocesan commissaries, and
the transference of their jurisdiction to the sheriffs,

subject to the review not of the Supreme Commissary
Court, but of the Court of Session, (4 Gee. IV. c. 97.)
The jurisdiction of the Commissary Court is priva-

tive, in the^first instance, in all consistiorial causes, as

questions of marriage, divorce, st^paration, legitima-

cy, confirmation of testaments, and cumulative with
that of the sheriffs and other civil courts, in actions

of slander, aliment of wives, scaling the repositories

of deceased persons, &c. The jurisdiction formerly
exercised by the Commissary Court in questions of
debt, is taken away by the statute last above quoted.

Anciently the shires or counties, or comitalus, were
governed by the comites or earls, in place of whom
Sir Thomas Craig thinks the sheriffs or vice-comites
were subsequently appointed by the king. He derives

the word sheriff from the Saxon grave, a term still

subsisting in the Scotch word grceve or overseer.

Spelman with greater probability compounds the
word of s/ieeivto cut or divide, and reeve, magistrate,
•—the reeve of a division of the kingdom. In England,
several places, as Manchester, have their Borough-
reeve to this day. Still the Vice-comes or Sherifi' re-

tained the title of High Sheriff", and had almost unli-

mited power within his territory. The jurisdiction
act (20 Geo. II. c. 43.) put the office on its present
footing. The High Sheriff' still exists nominally in

each county, but without judicial authority, and his

executive powers are exercised by him as Lord Lieu-
tenant. The Judge Ordinary of the county is the
Sheriff Depute, who is appointed by the Crown, and is

altogether independent of the High Sheriff.* Some
counties had the denomination of Stewartries, of which
Kirkcudbright is the only existing instance^ of this

county the Judge Ordinary is called the Stewart De-
pute; but his office differs only in name from that of
his brethren the Sheriffs. The Sheriff's power is both
judicial and ministerial. His judicial power, as a
civil judge, is exercised in "all personal actions upon
contract, bond, or obligation, to the greatest extent,

whether the suit be brought against the debtor him-
self or his representatives^ in actions of rent and of
forthcoming; in poindings of the ground; and even in

adjudication of lands when it proceeds upon the renun-
ciation of the apparent heir; in all possessory actions,

as removings, ejections, and spulzies, &c. ; in all

brieves issuing from Chancery, as of inquest, terce,

division, tutory, Sec; and in general in all civil mat-
ters which are not by special law or custom appro-
priated to other courts." (Erskine, I, 4, 3.) The
Sheriff judges in cjuestions of straighting boundaries,
dividing runrig lands, mutual inclosures, &c. By the

statute, 4 Geo. IV. c. 97, the Sheriff is constituted

the Commissary of the county, upon the abolition of

the inferior or diocesan commissariots. Of the She-
riff's criminal jurisdiction, we shall treat in the sequel

under its proper head. Ministerially the Sheriff is

the police magistrate of his territory; the officer

through whom all proclamations and acts of govern-
ment reach the county; he presides at county court*
of freeholders, in the absence of the member for the
county; receives and returns the writs for election of
the representatives in Parliament, returns juries, strikes
fiars or prices of corn, &C. The sheriff appoints his-

own substitute or under sheriff; of which there are
two and even three in some of the larger counties.

He reviews their judgments, while his own are sub-

ject to the review of the supreme court. He can hold
courts any where within his territory, on previous
notice at the church doors. The form of procedure
in the sheriff courts, by the late statute, or rather by
an act of sederunt of the Court of Session under au-

thority of that statute, is, as nearly as possible, assi-

milated to that of the supreme and all other civil

courts in Scotland.

The courts of the boroughs-royal are two, the Bailie

court, and Dean of Guild court. Some boroughs have
no dean of guild; in which case the duties of that pe-

culiar jurisdiction belong to the bailie court. The
bailie court is just a sheriff court within the borough,
exercising civil jurisdiction cumulatively with the

sheriff in the same classes of questions in so far as ap-

plicable to a borough, and having a summary power
in alimenting prisoners and liberating them on sick

bill, &c. All possessory questions, not involving title

in heritable property, are likewise competent before

this court.

The Dean of Guild, as the name imports, was an-

ciently the judge in mercantile matters within the bo-

rough, and likewise of questions between merchant
and mariner. The statute 1681, c. 16. took away the

maritime part of his jurisdiction, and vested it in the

Court of Admiralty. For a long period the dean of

guild has abandoned the mercantile department like-

wise; his chief and now only prosince being to take

care that buildings within burgh are agreeable to law,

neither encroaching on private property, nor on the

public streets or passages, and that houses in danger
of falling be thrown down. (Erskine, 1,4,24.) In

this department the jurisdiction of the dean of guild

is exclusive, but subject, as is that of the bailie court,

to review by the Court of Session, and circuit Court
of Justiciary.

The magistrates are assisted in their judgments by
assessors; in the more important boroughs these are

advocates, in others they are the townclerks, who are

always professional lawyers. In some boroughs all

the magistrates are justices of the peace, ex officio,

and since the Union the senior magistrate of every

royal borough is named, of course, in the commission
of the peace.

Boroughs of Barony and Regality are towns under
the feudal superiority of a baron or overlord, but erect-

ed by the king, sometimes, but not always, with pow-
er to choose theii- own magistrates, which power is in

others vested in the superior. The superiors, before

the jurisdiction act, but not since, exercised a cumu-
lative jurisdiction with the magistrates of these bo-

roughs. This act, however, reserved their jurisdiction

to the boroughs of barony and regality. The powers

• As the sheriff-depute is not the deputy of tfie high sheriff, as is erroneously believed, but of the king, the title of depute is im-

proper. It is applied to no other officer of the crown, and it is believed to be in agitation to give this officer his proper title of

theriff.
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of the courts of these boroughs are nearly the same as

those of the courts of boroughs royal. By 35 Geo.

III. c. 122, the king is empowered to erect free and

Independent boroughs of barony on the sea coast, for

encouraging the fisheries; to the magistrates of which

the powers of justices of the peace only are given.

Some proprietors of landed estates erected into

what is called Uberam baroniam, keep up the forma-

lity—for it is little more and rarely used—of holding

a court by a deputy called the baron-bailie, for de-

termining disputes among the tenants and neighbours

not exceeding forty shillings in value; or in questions

as to the rents of the lands or multures to the mills.

These very inferior courts were put upon their pre-

sent harmless footing by the jurisdiction act. (20

Geo. 11.)

The Lyoii king at arms is an inferior judge. His
name is derived from the lion on the armorial bearing

of the Scottish kings. His powers are " to visit the

arms and ensigns armorial of all persons; to give pro-

per arms to deserving persons, and to fine all who use

arms not matriculated, and confiscate to the king the

articles on which these are painted or engraved."
The Lyon's most important powers consist in the ap-

pointment and suspension of heralds, pursuivants, and
messengers at arms. The Court of Session also sus-

pend the office of messenger, by act of sederunt 4th

November, 1738. Anciently the Lyon carried public

messages to foreign states; and he still publishes, in

slate with his attendants, the King's proclamations.
Magistrates to preserve the public peace were ap-

pointed by the Romans. Irenarcha was the name of

these officers. Justices ofpeace were appointed in Eng-
land in the second year of Edward 111. but not in

Scotland till 1609, c. T. Since which their powers
and duties have been varied and modified by statutes

both Scottish and British. Their original appoint-
ment was for the purpose of binding over disorderly
persons foi- appearance before the justiciary or privy
council. Subc^migjj^j "(;^vver was given them to judge
in riots and breai,v ^^ gf the peace, to oversee the re-

pair of highways, and ca.ccute the laws against beg-

gars, vagrants, swearers, drunkards, and other disor-

derly persons. They are now, besides these powers,
competent to questions of servants' wages, aliment of

natural children, mcditaliofugx warrants, and impri-

sonment of debtors so apprehended till they find %^c\x.-

Tiiy de judicio sisti. All 4ueotions of highways, toll-

bars, bridges, ferries, are appropriated to them. One
large department of their jurisdiction is in executing

the excise and customs laws against smugglers, &c.

They have no longer the power to fix artificers' and
labourers' wages. (53 Geo. 111. c. 40.)

By 35 Geo. HI. c. 123, the small debt act, the most
important jurisdiction of the justices was established,

in all questions of debt not exceeding forty pounds
Scots. The experiment succeeding, the small debt
jurisdiction of the justices was rendered perpetual by
39 and 40 Geo. IIT, c. 4C, and the sum extended to

L.5 sterling. These courts are held weekly, once a

fortnight, or once a tnonth, as required. The statute

is precise as to fees, which are very moderate; and all

procurators and written pleadings are excluded, so

that the parties, or a member of their family must
appear and conduct their own causes. The judg-
ments are final, if not challenged within a year by re-

duction on the head of iniquity or oppression; the re-

ducer finding surety for such expenses as may be
awarded against him. In all other branches of their

civil jurisdiction, the senten<-,es of the justices are sub-

ject to the review of the Court of Session or circuit

Court of Justiciary. There is an appeal to the quar-
ter sessions from the judgments of tlic ordinary jus-

tices. The quarter sessions are tlie meetings of the
justices of a whole county, appointed to be held four
times a year.

The Commissioners of supply are appointed by Par-
liament, in their acts of supply, to levy the land tax in

Scotland. They determine differences as to propor-
tions of land tax between the seller and purchaser of
lands, and are competent to all disputes al)out assess-

ment, subject however to the review of the Court of

Session.

SECT. II.

—

Criminal Jurisdictions.

The High Court of Justiciary is the supreme juris-

diction in Scotland for the trial of crimes. It consists

of six judges, who are also Lords of Session, the

Lord Justice Clerk presiding. It has a nominal head,
called the Lord Justice General, who however never
presides. Of the court sitting in Edinburgh, t/iree

are a quorum. On the circuits two judges travel to-

gether, but one can sit alone. Scotland is divided into

three circuits, the north, west, and south; each cir-

cuit having three districts of several counties each,

the circuit town of the district being the county town
of one of the shires of the district. The north circuit

towns are Perth, Inverness, and Aberdeen; the West
are Glasgow, Stirling, and Inverary; and the south

are Jedburgh, Dumfries, and Ayr. This court is com-
petent to the trial of all crimes, including high trea-

son; though this last is generally tried by a commis-
sion of oyer and terminer appointed by the Crown. As a

court of review in criminal matters, the proceedings of

all inferior criminal judicatories, including the Court of

Admiralty, are subject to it. The circuit courts can
review the sentences of all inferior courts, which in-

fer "neither death nor demembration." There is,

however, no appeal from the Court of Justiciary to

the House of Lords, or to any other tribunal.

The trials in this court are and have long been by
jury. The jury's number \% fifteen, and a majority de-
cide the verdict. By G Geo. IV. c. 22, power has
been given to juries to pronounce viva voce verdicts,

even when not unanimous, instead of the old method,
of written verdicts sealed up; which last, however,
the court may still direct. After much discussion in

Parliament and in the country on the mode of return-
ing and choosing juries, the same statute has enacted
that the sheriffs shall make lists of qualified persons
in their counties, and keep a book for general, and
another for special juries as qualified by 55 Geo. III.

42. From these books lists are to be made out by re-

gular rotation, one-third being special, from which
lists the juries to try the causes are to be chosen by
ballot in court. In criminal trials a right is given to

each party to challenge five jurors, but only two of
them special, without assigning any reason; and any
others on cause shown.

It is not wonderful that a court of such undefined
power as was once the Court of Session, should have
exercised power to punish crimes; but the cognizance
of certain crimes has been bestowed on it by statutes.
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viz. deforcement of its officers and breach of arrest-

ment, contravention of lawburrows, perjury and su-

bornation of perjury arising out of process in its own
court, fraudulent iiankruptcy, from the long dura-

tion of its evidence being unsuitable to the perempto-
ry diets of the Court of Justiciary, improbation and
forgery, falsehood committed in the course of their

own proceedings, &c. It proceeds without a jury.

By the act 1681, c. 16, the High Admiral is de-
clared " as the King's Lieutenant and Justice General
on the seas, and in all harbours and creeks, and upon
fresh water within the flood mark," to have the sole

jurisdiction in all maritime and seafaring causes
within this realm. He is competent exclusively to

try piracy, mutiny on ship board, and all crimes strict-

ly maritime; but only cumulatively murder on ship-

board and other crimes not connected with navigation.

The Court of Justiciary has frequently sustained its

own jurisdiction to try such crimes, although com-
mitted within sea mark, as in the case of Mungo
Campbell, who murdered the Earl of Eglinton within
sea mark. Capital punishment may follow the sen-

tence of the judge admirals, an instance of which oc-

curred in 1822 of two men for a flagrant act of piracy
and murder committed on the high seas. The trial

in this court is by jury.

The sheriff is competent to the trial of all crimes
except treason, and the four pleas of the crown, as
robbery, rape, murder, and wilful fire-raising. It was
the ancient law that the sheriff could try murder when
the offender was immediately taken

—

redhand as it

was called, in which case execution within one sun
was to be done upon him. This, however, has long
been relinquished, as unsuitable to the calmness and
dignity of more modern criminal judicature. The
sheriff, however, may try house-breaking, theft, and
all lesser crimes down to gross immoralities, and
breaches of the peace; and although he cannot trans-
port, he can try capitally. This power, however, is

never exercised now-a-days. The criminal jurisdic-

tion of the magistrates of boroughs, who exercise the

power of sheriffs within borough, are much the same
with that of the sheriffs. In important cases the
sheriffs try by jury.

The justices of peace have a criminal jurisdiction

in riots, breaches of the peace, poaching, &c. Their
chief duty is securing offenders, and taking precog-
nitions to be reported to the crown officers.

The lawyers of the Crown are the Lord Advocate
and Solicitor General. The first, besides most impor-
tant ministerial powers and functions which consti-

tute him virtually the minister of the Crown for Scot-

land, is the public prosecutor of all crimes coming
before the Court of Justiciary and Admiralty Court,
and in all revenue offences tried before the Court of
Exchequer. He and the Solicitor General are advo-
cates practising at the Scottish bar. The latter

officer is virtually the Lord Advocate's coadjutor
and substitute for the whole of Scotland. His lord-

ship has, besides, three deputies, called Adovcates
Depute, each of whom goes one of the circuits as

public prosecutor, with the full powers of his prin-
cipal.

The Scottish bar is called the Faculty of Advocates^
They have exclusive right to practise in the supreme

courts and are under no disqualification to plead in
any court, down to the most inferior.

The Writers to the Signet are the first order of at-
torneys in Scotland. They keep and have the sole
right to use the king's signet, as applied to writs in
the king's name. They were anciently clerks to the
secretaries of state, but are now general conveyancers
and practitioners before the courts of law.

A certain class of agents practise in the supreme
courts, who are not writers to the signet, called Soli-

citors before the Supreme Courts, and lately incorpo-
rated, by royal charter, as such.

The inferior courts have their own Procurators, or
solicitors, who are admitted by the different inferior

courts.

Notaries Public are now admitted by the Court of
Session. Almost all the writers to the signet and
solicitors both of supreme and inferior courts are
notaries.

All the supreme courts have Seals proper to them-
selves, with which their writs and warrants are seal-

ed. All the Courts of Session writs are stamped
with the king's signet, and signed by a writer to the

signet.

There is no part or accessory of the judicial esta-

blishments of Scotland more perfect than its system
oi Registration. There is hence much more security

and confidence in legal transactions than exist in any
other country of Europe. Besides the particular re-

cord of each court, there are the records of chancery
for patents, services of heirs. Sec; the record for all

rights afiecting lands for the information of creditors,

called the register of sasines; (Stat. 1617, c. 16.) the

record for interdictions, inhibition, hornings ; the

record of bonds, bills, and other obligations to found

personal diligence. This last registration has the

form of a judicial proceeding, by fiction of law, for

no judge is present; and the books of record for that

purpose are those of council E^r^-^^-gj'iaTi. The stat.

1696, c. 26, establis'iied the regis*'-
^°'" pi'o'^ative

writings in which a clause of -^51^*''^''°'^ ^^^ been
omitted. The record of entails is also a very impor-
tant record. It is the essential character of the Scot-

tish registration, where the safety of creditors is the

end, that the writings are null and void if registra-

tion is omitted.

An account of our enrlooiastical judicial establish-

ments is given iu its place in the following chapter.

Chap. VI. Ecclesiastical State.

What was the religious system observed by the an-

cient Caledonians before the invasion of the Romans,
it is now impossible to determine. On the arrival of

Cjesar, the south of Britain could boast of the Druids,

a class of men comparatively enlightened: but there

is no proof that they were ever known in Scotland.

From the classic writers, to whom we owe all we
know on the subject, we learn that Druidism was
established in France, in the south of England, and

in Wales; and the opinion sometimes entertained and

insisted on, that it was extended to the northern parts

of the island, is founded solely on conjecture. It has

indeed been argued that Druidism was the religion of

the Celtic nations, and that, as Scotland was inhabited
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by the Celts, that system must have obtained there.

CsEsar, however, affirms that it had its origin iu the

south of Britain, and was thence translated to Gaul;

a circumstance which proves it to have been local,

and not the religion of the whole Celtic people.

" Since," to use the words of a celeljrated writer, " it

must have begun to exist after the Celts left their ori-

ginal settlements, it must be considered as British

not Celtic; and it would be as absurd to extend it to

all the Celts, because it originated among them, as it

would be to expect to find the institutions of secret

tribunals in the thirteenth century among the Swedes

as well as among the Germans, merely because they

were both Gothic nations." In addition to this argu-

ment, Tacitus, it may be mentioned, is totally silent

on this subject. He relates that Suetonius, after having

vanquished the Britons in Mona, cut down and de-

stroyed the consecrated groves of the Druids: but, in

writing the history of the campaign of Agricola in

Scotland, he never once alludes to this order of men;
and as the Druidical institution was so singular and

so deserving of attention both in a religious and po-

litical point of view, it would be impossible to account

for the silence of Tacitus respecting it, if it had really

been known in the country which he describes. Ne-
gative evidence is nearly all we can obtain on the sub-

ject, and we hold the preceding as an irrefragable

argument in our favour. Nor is the existence of the

well-known circle of stones any better proof than the

preceding that Druidism existed in Scotland. " For
Druidic antiquities," says Dr. Irving, " it would be

in vain to search; instead of temples and other edi-

fices they consecrated the misletoe and the oak on
which it grew." Nihil habent Druidpe visco et arbore

in qua gignatur, si inodo sit robitr, sacratius. (Plinii

Nat. Hist. xvi. 95.) Besides, the greater number of

these stone monuments, if tiot the whole, were po-

litical and not leligiuus structures, being used as

courts of election and of police. It is a matter of

even recent Highland tradition that the chiefs were
elected and invested in these circles, as was formerly
the custom of Norway, where their erection for those

express purposes is historically recorded.
To Druidism, then, Scotland owes no obligations.

Nor have we any intimations relative to the religious

belief of our ancestors previously to the introduction
of the Christian religion; an event which took place as

early at least as the beginning of the fifth century.

According to some writers this event should be re-

ferred to a much more remote date, nearly 200 years
before the period just mentioned. But IJede (Hist.

Ecd. iii. iv.) the earliest writer on this subject, men-
tions that Scotland was not freed from idolatry and
heathenism till the time of St. Ninian, bishop of Can-
dida Casa. Ninian was born near Leucophibia, the
site of Candida Casa, now Whithorn, in 360. He was
educated abroad; and after being ordained at Rome
bishop of the Britons and instructed in monastic dis-

cipline by St. Martin of Tours, he returned to his

native land about the end of the fourth or beginning
of the fifth century. He erected a church at Leuco-
phibia, which is emphatically mentioned by Bede as
the first built of stone, and as obtaining from this
circumstance the appropriate name of Candida Casa.
But Ninian did not confine his labours to Leucophi-
bia and its neighbourhood, but, travelling north, he
preached the gospel, we arc told, to the Picts who

Vol. xvi. Part II.

lived between the Grampians and the Forth. What
was the result of this pious expedition we have no
minute information, but notwithstanding the charac-

teristic zeal and perseverance of Ninian, (who, after a

long life spent in teaching the most important truths,

died in 432) we know that the greater part of that

people remained unconverted till the time of St. Co-
lumba, when the king and nobility having abjured
paganism and received baptism from the saint, the
whole population were at once reduced to follow so
illustrious an example.

St. Columba, born of royal parentage in 521, was a
native of Ireland, where, before this period, Christi-

anity had been established. Having been educated
tinder the most eminent monks, and having visited

the continent of Europp, and, according to some, tra-

velled to Jerusalern, he was seized with an ardent de-
sire to propagate the gospel in countries where it

was not then known. Accordingly, attended by twelve
friends as assistants, he set out for the west of Scot-
land in the year 563, and having landed on the island

of Hi or lona (called also I-colum-kill, the Isle of the
cell of Columba) fotmded a monastery there, which
was afterwards so distinguished, and justly denomi-
nated " the luminary of the Caledonian regions."

St. Columba, in conjunction with his followers, not
only preached the gospel in different provinces of the
kingdom, but opened in his institution in lona a se-

minary of education, particularly for the benefit of
persons intended for the sacred profession. "His
monastery," says Dr. Smith, " was the chief seminary
of learning perhaps in Europe, and the nursery from
which not only all the monasteries and churches
which he himself had established, but also many of

those in neighbouring nations, were supplied with
learned divines and able pastors." {Life of Columba,

p. IS, 19.) The number of monastic establishments

founded by Columba is said to have been exceedingly
great, no less than a hundred according to some wri-

ters; while his churches have been reckoned at three
times that number. His jurisdiction extended to the

greater part of the mainland of Scotland, to a large

proportion of Ireland, and it was acknowledged in

different districts of England and Wales.
As St. Columba emigrated from Ireland attended

by twelve of his friends as assistants, his monastic
and literary institutions consisted of twelve brethren,

with an abbot or superior who presided over them, a
practice which may have been introduced from the

east, as Columba is supposed to have extended his

travels to Jerusalem. They were terrned Culdees, a

term supposed to have been derived from two Irish

words signifying servants of God. The doctrines and
discipline of the Culdees were drawn immediately
from the scriptures; they were remarkable for their

simplicity and purity, and were quite distinct from
those of the Romish church, and often contrary to

them. They did not practise auricular confession;

they denied the doctrine of the real presence; they
paid no idolatrous worship to saints and angels; they

did not inculcate celibacy on their clergymen; and in

several other points they were opposed to the Romish
faith. One great accusation brought against them
was that they neglected to observe the statutes of the
" Holy Fathers." The Culdees of lona indeed, ob-

tained the name of the " Apostolic Order," as their

piety and purity resembled those of the early Chris-
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tian times; " they preached," says Bede, " only such

works of charity and piety as they could learn from
the prophetical, evangelical, and apostolical writing^s."

The Culdees continued to flourish for several centu-

ries; they were considerably reduced both in number
and influence in the twelfth century; and in Dunkeld
and Monymusk they continued to support a feeble

existence for two centuries longer. Their chief seat

in Scotland, in addition to the two places just speci-

fied, v/ere at Dumblane, Brechin, Montrose, Scone,

Kirkcaldy, Culross, Melrose, Inchcolme. and Dun-
fermline.

"The first check to the celebrity and influence of

lona was the invasion of the Norwegians and Danes,

in the beginning of the ninth century. By them it

was repeatedly pillaged and burnt, and its monks and

abbots massacred. Soon after it came to be under

their settled dominion, together with the rest of the

Western Isles. As tliese barbarians held learning in

no estimation, the college of lona, though it continued

to exist, began to decline, and had its connexion with

Britain and Ireland in a great measure cut ofl". Dun-
keld affected then for some time to be the primate's

seat in Scotland, but did not long maintain its claim;

for about the end of the ninth or beginning of the

tenth century, the legend of St. Regulus and the ap-

parition of St. Andrew was invented; in consequence

of which St. Andrews came to be considered as

the principal see of Scotland, and St. Andrew to

be considered as the tutelar saint, instead of St. Co-
lumba.

"Still, however, the Culdees retained their influ-

ence and respect, and often elected the bishops of

their bounds. At length, in the twelfth and thirteenth

centuries, the Romish monks poured into the king-

dom, supplanted the Culdees, and by degrees got pos-

session of all their monasteries. The followers of St.

Columba, did not think it unlawful to marry and to

take the charge of families as well as of parishes. The
new monks, on the other hand, lived in celibacy, af-

fected greater purity, and had more ceremony and

show; so that the popular tide soon turned in their

favour. The Culdees existed no longer in colleges,

but for a long time after they continued to teach true

Christianity apart." {Life of St. Columba, p. 162,

163.)

It is to the twelfth century that we must attribute

the erection of those buildings in lona which yet re-

main. The original structures appear to have been

merely wattled huts, as was a general usage in Ireland

and England at this early date; and it is very certain

that the present buildings cannot reach higher than

the time we have here assigned, because it is on re-

cord that the "Irish doctors" of this establishment

united to pull down a stone church which had been

erected by the Roman Catholic clergy in the twelfth

century. The nunnery, which was erected for canon-

esses of St. Augustin, could not be of a higher date,

though apparently among the oldest buildings there;

as female establishments formed no part of the prac-

tices of the Culdees.

Great obscurity hangs over the establishment of

bishops and bishoprics in Scotland. Though St. Co-
lumba was only an abbot, his jurisdiction extended
over all the Irish churches, and he was, in fact, the

primate of Ireland as well as of Scotland. In our own
country, his command included Dunkeld, St. An-

drews, Abernethy, and indeed all the other monaste-
ries; and thus he held the sway even over bisliops, as
is remarked by our ecclesiastical historian Bede. The
fact is, in this case, the terms bishop and abbot were
frequently confounded at the beginning; and as abbeys
were long prior to dioceses, the mystery appears
easily solved. Abbots were frequently baronial sove-
reigns; and, in other cases, the terms were synony-
mous, or the abbots possessed the rank of the one,
and the jurisdiction and office of the other. Nor was
it uncommon, in the early ages of the church, to con-
seci'ate bishops who had no jurisdiction; while some
bishops resigned their charges to found abbeys. As
St. Columba is, by some of the early writers, called
archbishop and pontifex, the superiority of his rank
admits of no question, as these appellations were never
bestowed on the inferior clergy.

The bishopric of St. Andrews is said to have been
the first diocesan erection in Scotland, and to have been
established by Grig. This date is remote, and it is

certain that there were no regular dioceses in Scot-

land till long after. It is from the date of the arrival

and establishment of the Romish clergy, that we must
fix the regular state of the Scottish church. After
the visit of the first papal legate Palladius, the sway
of Rome commenced; and, in no long time, their vic-

tory was complete, though, as we just remarked, the

Culdees were not totally abolished till the fourteenth

century. In 1 127, Gregory, abbot of the Culdees of

Dunkeld, was made a bishop; and this is among the

earliest of the regular creations that can be well as-

certained. The authority of the pope now became
gradually recognised, though the Scottish nobles and
clergy long and often rebelled against foreign inter-

ference, and claimed the right of Judging for them-
selves. The Romish power was scarcely complete,
wlitii it was for ever abolished by the Reformation.
Of lona itself, as the most iiiiportanl cstablibhment,

we may here finally observe, that, in the time of Ed-
ward the First, and from the consequent annexation of

the Isle of Man to England, the bishops of lona be-

came bishops of the isles, while those of Man retained

the title of the Sudereys and Man; and that, in 1617,

the diocese became confounded by James the Sixth

with that of Argyll, its bishops becoming then resi-

dent in Lismore.
It was a part of the policy of the Popish clergy to

gain influence by the establishment of monasteries,

which should displace and suppress those of the Cul-

dees. Monachism, before it was thus introduced into

Scotland, had been known for several centuries in va-

rious nations of Europe. Anthony of Egypt is sup-

posed to have been the author of this, system. In 305,

he thought it meritorious to forego the charities and

sympathies of life, and to retire into the depths of the

desert for the practice of austerity. His example was

successively followed at Rome and in Pontus, and St.

Martin of Tours, who flourished towards the end of

the fourth century, was the first that founded a monas-

tery in western Europe. Popish monasteries were

not introduced into Scotland till early in the twelfth

century; but before the year 1 163, owing to the great

encouragement given them by David I. they had be-

come more common than in any country of Europe of

equal extent and population. Owing to- the blind de-

votion and munificence of nobles and princes, they

continued to increase during the three subsequent
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centuries; and though Spottiswood states them as

amounling only to 170, others with more truth have

estimated them at nearly double that number. {Life

o/ A'/iO-r, i- 348. Dalzell's/'i-flo-mcn/J, pp. 11, 12.) The
number of monks in each establishment varied exceed-

ingly. In 1542, there were 200 in Melrose alone;

while in 1559 there were only eight in the Greyfriars

at Perth. (Dalzell ut Supra. Knox, Historie, 128.)

It was the policy of the Popish clergy, whose influ-

ence and aggrandizement increased as ignorance and

error prevailed, to extinguish as far as possible, the

illumination of the holy Scriptures, and to substitute

the most absurd and impious doctrines, that their im-

postures might command the most implicit belief;

and, to rivet the fetters of superstition, threatenings

were denounced against those who presumed to diso-

bey their mandates. Superstition and imposture had
gained a great ascendency over the rude and ignorant

Scots, and thus the clergy attained to an exorbitant

degree of opulence and power, which necessarily cor-

rupted their order, and debased the whole system of

their religion.

The Scottish kings very soon demonstrated the un-

due influence wliich the clergy had acquired over

them, by the vast additions which they made to their

immunities and riches. The profuse piety of David
the First, transferred almost the whole crown lands to

the church. The clergy were daily loaded with new
possessions, until they became so powerful that they
paid the full half of the national taxes. Their influ-

ence procured the erection of magnificent temples,
and their opulence furnished them with showy appa-
ratus for worship, which fascinated the senses, and
imposed on the imaginations of the people. These
nurseries of superstition and indolence universally de-

generated, and became the notorious haunts of de-

bauchery. Exempted from secular jurisdiction, and
corrupted by wealth and idleness, the immoralities of

the clergy were become a scandal to religlnn, and an

outrage on decency. Though nominally separated

from the world by the law of celibacy, the clergy of

all ranks were shamefully profligate; the bishops

openly kept their harlots, provided their sons with

benefices, and married their daughters to the sons of

the nobility and gentry.

The ignorance of the clergy respecting religion was
as gross as their morals were dissolute. Until the re-

formed doctrines had made some progress, neither

Greek nor Hebrew was taught in any seminary in Scot-

land. Even bishops were not ashamed to confess that

ihey never read any part of the sacred Scriptures, ex-

cept what they found in their missals. So ignorant

were the clergy even on the continent, that they pub-
licly accused Luther of composing a wicked book call-

ed the "New Testament," and inventing two new
languages, the Greek and the Hebrew.
The harangues delivered for sermons by the monks

were ludicrous and contemptible. They consisted of

legendary tales concerning the founder of some reli-

,o;ious order, his sanctity, the miracles that he per-
formed, his watchings and combats with the devil, the
virtues of charms, holy water, and the horrors of pur-
gatory.

For many centuries before the Reformation, the ne-
cessity of an ecclesiastical reform was generally ad-
mitted by the Catholics themselves. In the thirteenth
century, the preaching friars were instituted with the
view of restoring that duty so generally neglected by

the superior clergy, and of opposing the popular
preaching of the Lollards, as the Jesuits were after-

wards founded to oppose learning to the Protestants.

VValdus in the twelfth, VVickliff in the fourteenth,

and Huss in the fifteenth century, inveighed with
great boldness against the errors of popery. Their
success in confuting these was complete; but being
prosecuted, their followers were not numerous. The
long and scandalous scliism which divided the Rom-
ish church during the latter part of the fourteenth and
the beginning of the fifleenth centuries, greatly dimi-

nished the popular veneration for the papal dignity.

In Scotland, at the end of James the Fifth's reign,

the same contempt for the clerical authority and in-

difference to religion were universal. Few attended

mass on Sundays, much less on other occasions; and
of those who attended, some scoffed and behaved ir-

reverently, while others busied themselves in mer-
chandise even at the church porch.

While such a state of things could not well be con-

templated without an eager desire for reformation, it

should not be forgotten that the hand of an overruling

providence was conspicuous in the combination and
concurrence of circumstances, in raising up, and qua-

lifying zealous and resolute cha!mpions to bear witness

to the truth, and suffer for its sake.

The most efficient cause was the translation of the

Scriptures in the vernacular languages. By means of

the art of printing, invented a short time before the

Reformation, copies of the Scriptures were multiplied;

and notwithstanding the clergy interdicted the peru-

sal of the sacred volume, it was procured and read

with great avidity. To the instruction derived from
the Scriptures, and not to any injury offered to his

order, must be ascribed the vigorous and unwearied

exertions of Luther in exposing and combating the

abominations of Rome. All Saxony, all Germany, all

Europe, was in a short time filled with the voice of

this bold reformer. He soon acquired the decided
support of many of the Oci man princes, who protect-

ed him from the vindictive policy of Rome and from
the violence of imperial persecution. Before the

name of Luther was known in Switzerland, Zuinglius

had begun to explain the Scriptures to the people,

and to censure the errors of the Romish church, and
he actually called in question the supremacy of the

pontiff before Luther ventured to attack any corrup-

tion except the sale of indulgences.

To prevent the dissemination of scriptural know-
ledge, the Catholic clergy employed every artifice and
expedient: but their vigilance was unavailing; by
means of the English merchants who traded to the

continent, the Scots procured Tindal's translation of

the Scriptures, with many protestant books. The ut-

most circumspection in perusing them was indispen-

sable; one copy of the Bible or of the New Testament
supplied several families. The midnight hour was
chosen for perusing the sacred oracles. When the

trembling auditors were assembled, the Bible was
brought from its concealment, and while one read,

the rest listened with much attention. In this man-
ner was knowledge diffused, at a period when there

appears not to have been any public teacher of the

truth in Scotland.

The reformed doctrines were early introduced into

Scotland. John Resby and Peter Craw suffered mar-
tyrdom at St. Andrews about the end of the 14th cen-

tury for exposing the absurdities of the Romish faith.
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And the inhabitants of Ayrshire, including most of

those of high rank, having embraced reformed doc-

trines, were so formidable to the popish religion, so

earlv as 1416, that it was enacted by the university of

St. Andrews, that no person should obtain the degree

of master of arts, unless he swore to resist all adhe-

rents of the sect of Lollards, the name by which the

reformers were designated. Patrick Hamilton was
brought to the stake in 152Sj and the new opinions

continued to gain ground so rapidly that in 1559 the

papal jurisdiction was abolished by act of parliament.

A confession of faith drawn up by Knox and his bre-

thren was passed by the same parliament; and the

Protestant religion ratified as that of the state. At
this period the form of ecclesiastical government was

not minutely determined; but the presbyterian pre-

vailed, as introduced by Knox from Geneva. In 1581,

the presbytery of Edinburgh, the first in Scotland,

was erected; and, in 1592, the presbyterian form of

•worship received the sanction of parliament. James

VI. wishing to establish uniformity of religion in the

northern and southern dominions, and disregarding

the sentiments of his Scottish subjects, attempted to

introduce episcopacy. But the modified species of

episcopacy which he and his successor had establish-

ed, was overthrown by the decisions of the famous

presbytery held in Glasgow in 1638; decisions which

were in the subsequent year confirmed by the Scot-

tish parliament. Presbytery maintained its ground

from this period to the restoration in 1660, when epis-

copacy again received the sanction of government;

but after a violent and sanguinary struggle of twenty-

eight years, the blackest period in Scottish history, it

was finally triumphant, and established as it now
stands, in 1688, on the accession of William and Mary.

The Westminster Confession of Faith was then re-

ceived as the standard of the national creed; which

all ministers, and principals and professors in univer-

sities are obliged to subscribe as the confession of the

faith before receiving inducLioti into office.

The church of Scotland is remarkable for its uncom-

mon simplicity of worship; it possesses no liturgy, no

altar, no instrumental music, no surplice, no fixed ca-

nonical vestment of any kind. It condemns the wor-

ship paid to saints, and it observes no festival days.

Its ministers enjoy a parity of rank and of authority;

it enforces that all ministers, being ambassadors of

Christ, are equal in commission, that there is no order

in the church as established by the Saviour, superior

to presbyters, {TtgiaSvti^oi,) and that bishop (tjtisxo-

xof) and presbyter, though different words, are of the

same import. It acknowledges no earthly head: its

judicatories are quite distinct from, and independent

of, any civil judicatory; insomuch indeed that the de-

cisions of the one are often contrary to those of the

other, yet both remain unaffected and unaltered.

When, for example, a clergyman has been presented

to a parish by a patron, and induction and ordination

have followed on that presentation, if afterwards it be

found that the patron who had given the presentation

has not that right, and that it belongs to another, the

clergyman may be ejected as to all the temporalities

of the office; but quoad sacra, he may continue mi-
nister of the parish, and exercise all the sacred func-

tions: and though a new presentee may obtain a right

to the civil endowments of the benefice, he can per-

form none of the sacred duties while the other chooses
to'^avail himself of this privilege.

There are four ecclesiastical judicatories, namely,
the Kirk Session, the Presbytery, the Synod, and the

General Assembly, from each of which there is a
power of appeal to the other; but the decision of the

General Assembly is supreme.

The lowest court is the Kirk Session, which is com-
posed of the minister of the parish, who is the mode-
rator or president of it, and a number of the most
grave and respectable laymen, members of the con-

gregation. Their number varies in different parishes,

five or six being about the average number, and their

services are entirely gratuitous. They are something
like church wardens in England, only they have a spi-

ritual jurisdiction, as it is a part of their duty to visit

the sick, &c. The Kirk Session, takes cognisance of

cases of scandal, such as fornication, sabbath-break-

ing, profane swearing. It also manages the funds of

the poor, a duty in which it formerly was assisted by

deacons, a class of men inferior to elders, as they had

no spiritual jurisdiction, but not being found neces-

sary, they are consequently disused.

The Presbytery which is the court next in dignityj

is composed of the ministers of a certain district,

with an elder from each parish. The number of pres-

byteries is seventy-eight. Their chief duty consists

in the management of such matters as concern the

church within their respective bounds. But they may
originate any matter, and bring it under the view of

the Synod or General Assembly. They have also the

superintendence of education within their bounds,

such as the induction of teachers, and the examina-
tion of schools.

The Synod is the next intermediate court. There
are fifteen Synods, each consisting of the clergymen
of a certain number of presbyteries, with elders, as in

presbyteiies. Presbyteries meet generally once a-

month; synods twice a-year, though some remote sy-

nods, such as that of Argyle, only once.

The General Assembly is the last and supreme court,

and meets yearly in the month of May in Edinburgh,

and continues its sitting for twelve days. The king

presides by his representative, who is always a noble-

man, and is denominated the Lord High Commissioner.

The General Assembly is a representative court, con-

sisting of 200 members, representing presbyteries,

and 156 elders representing burghs or presbyteries,

and five ministers or elders representing universities,

—making altogether 361 members. They choose a

moderator or president, out of their own number, dis-

tinct from the Royal Commissioner, the duty of the

latter consisting merely in convening and dissolving

the court, and in forming the medium of communica-
tion between it and the throne. The moderator is

now always a clergyman, though previously to 1688,

laymen sometimes held that office.
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The following Table explains the Ecclesiastical State of

Scotland.

Synods.
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Ministers of the church of Scotland on the

Dutch establishment.

Amsterdam - - 2

Rotterdam - 2

Dordrecht - - 1

Middleburg - 1

6 6

Missionaries employed by the committee of Gene-
ral Assembly for managing the Royal Bounty 38

Missionaries employed by the Society for propa-
gating Christian Knowledge - - 9

The following is a list of the synods of dissent-

ers from the church of Scotland.

No. of Presbyteries.

Reformed Presbyterian synod 3

The united associate synod of the

secession church - 19

Of whom there are out of Scot-

land, viz. at Newcastle 14

London - - - 7

No. of churches.

28

333

21

The associate synod - 3 -

Original Burgher Associate Synod 5

The constitutional presbytery, or

original Antiburghers
Relief synod - - 7 -

The Scottish Episcopal communion, six dio-

ceses . _ - - .

Episcopal chapels in Scotland not connected

with the Scottish Episcopal communion
Independent churches in connexion with the

congregational union of Scotland

Total number of churches not in the establish-

ment . . - - -

From which deduct as in connexion with the

church . . . -

Number of dissenting churches in Scotland

To which add the number of established cler-

gymen . - - -

And the chapels of ease and missionaries

Total number of clergymen in Scotland, ex-

cepting Catholic clergymen, of whom there

are no returns ...

19

50

16

84

65

6

77

938
101

1717

Though the established religion of Scotland is the

reformed, there are still, as is evident from the pre-

ceding table, considerable remains of that ancient re-

ligion which has never adopted the sentiments of the

reformers. The antiquity of the Catholics claims for

them a distinct notice. And here we must separate

the casual inhabitants following the Romish church,

to bestow our attention on those who are the heredi-

tary Catholics of Scotland. The former consist chief-

ly, or rather solely of occasional Irish persons, gene-

rally labourers and mechanics, and are chiefly found

in the populous towns of the west. In Glasgow alone

they have been estimated at 10,000, and we need not

name the conjectures and computations made of their

numbers in Dumfries and the other towns which they

frequent or inhabit.

As to the hereditary Catholics, their precise num-

bers are not known, but they are estimated by their
own cU-rgy as lying between 50,000 and 60,000. They
are divided between several districts, where they have
remained fiom the earliest separation of the churches;
undergoing little or no change further than what has
arisen from the progress of population and from emi-
gration; and, speaking generally, the great mass is

found among the Highlanders.
In the Western islands, Barra is so far Catholic,

that it contains but very few Protestants; and thf same
religion is found in South Uist, Benbecula, and North
Uist, more scantily further north, so as to comprise a
considerable pi-oportion of the population of the Long
Island. In the inner islands, Egg and Canna are
chiefly Catholic, as is Rum in part; but comparatively
few are found in the other islands, and in many there
are none at all. It is impossible to be very minute in
these details.

On the western shore, the great centre of the Catho-
lic population is a district which may be held to in-

clude Arasaig, Moidart, Morrer, Knoydart, and parts
of Kintail, though the boundaries need not and cannot
be accurately defined. Nor would it be easy to limit
thd exact places of those found in Ross and Inverness-
shires, though here, Inverness itself, and Strathglas,
may be considered as a sort of centre. In Argyleshire,
Lismore is similarly the centre of Catholics, who are
found in various places on thU coast.

In the properly eastern Highlands, the chief mass
is found about Tomantoule and Glen Livat, diverging
in a scattered manner to the neighbouring country; and
this enumeratiron is sufficiently accurate to give a gene-
ral notion of the places of the Highland Catholics,
though many are also found in certain parts of Perth-
shire and elsewhere, which it would be tedious to in-

dicate.

In Aberdeenshire, there is also a centre of Catholic
population, which may be considered as including
those who appertain to the shires of Banff and Moray,
and the Catholic establishment of Auchcort may be
considered as its centre. Thus Edinburgh may 'also be
considered one, on account of its Catholic bishop; and
it is quite superfluous to remark that some few are to

be found in all the principal towns of the kingdom.
Here, however, it is also proper to say, that the Catho-
lic church of Scotland is chiefly confined to the infe-

rior orders, though it must not be denied that several

old opulent families, and among these two of the peer-

age, (Traquair and Newburgh) belong to it. It is

also but justice to remark that the utmost harmony
prevails when the two churches come in contact; that

the Catholic people are among the most orderly and
industrious of the population; and that no political or

other grievances on this subject seem to be felt. The
children of Catholics are in general educated at the

parish schools; and in those parts of the Highlands
where the Catholics are most numerous, few or none
but Protestant teachers are employed, the adherents

to both religions seeming equally anxious to avail

themselves of the means of instruction put in their

power.
The church government once included the celebrat-

ed foreign seminary of Douay, but its establishments

for education are now confined to Scotland. Of these

Lismore is the chief, and Auchcort the nest, main-

tained chiefly by the produce of lands, and in the for-

mer case, by that of a manufactory of lime. Three
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bishops, in partibus, have the charge of as many dio-

cesan divisions of which Lisniore and Auchcort are

the places of two, and the third is located in Edin-

buri^h. The priests are few in number, but found in

the vaiious places where the population of this per-

suasion is concentred; and hence the performance of

their duties is necessarily deficient, as the remoter and

scattered Catholics have little opportunity of profit-

injj by their instructions, except under distant visita-

tions.

As to the church revenue, we may say that is no-

thing; and from the poverty of the flocks, the office

of priest is truly one of religion and of privation.

There arc no foreign grants for its maintenance. The
property of Auchcort was held on a long lease which
•will shortly expire, and that of Lismore is scarcely

sufficient to maintain its very limited college. A grant

of £1000 per annum, formerly g-iven by our govern-

ment, has been suppressed and not replaced; and the

ministry has consequently nothing to depend on but

the contribution of its flocks, which, from their general

poverty, are necessarily small. A few small chapels

in ditt'erent places serve for the performance of the

weekly or periodical duties; but in many of the islands

and elsewhere, there is not even that accommodation.

Chap. VII. State of Education in Scotland.

There is no country in the world where the establish-

ments for the education of all ranks in society are

placed on such an excellent footing.

It was enacted during the reign of William and
Mary, that "there shall be a school and schoolmaster

in every parish of Scotland," with a salary varying

from 100 to 200 merks. In the year 1803, the limits

of the salary were raised to 300 and 400 merks, or to

L. 16, 13s. 4d. andL.22, 4s. 5d. To this was added
a dwelling house, having at least two apartments, and
a quarter of an acre of ground for a garden. The pro-

prietors of land in the parish are assessed for these

expenses and for tiiat of the school-house. Half of the

salary, however, is paid by the tenants, and the other

half hy the proprietors. At those schools are taught

reading, writing, arithmetic, and in general the Greek
and Latin classics, French, geography, land-surveying,

and the elements of mathematics. The fees in the

country parishes vary from Is. 6d. to 5s. per quarter.

In towns and villages many of the teachers of the pa-

rish schools have evening schools, at which mechan-
ics and other labourers have been long taught arith-

metic, practical geometry, and other useful branches
of knowledge.

Provision being thus made by act of Parliament for

the support of a school in every parish in Scotland,

every parish possesses one; and as all the schools are

placed under the inspection of a resilient clersry, being
annually visited and examined by the presbytery within
whose bounds they lie, Scotland possesses a system of
instruction which cannot be obtained in any other
country where the clergy are not compelled to resi-

dence. A very great number of the schoolmasters in

the country parishes in Scotland are young men who
are either students in divinity, or preachers of the
gospel, and whose minds are deeply imbued with all

the learning and science of the times, and from this
cause there is a good understanding between the paro-

chial schoolmaster and the established clergy, which
produces the happiest results.

With such establishments for education it is not to

be wondered at that it is scarcely possible in the low-

land districts of Scotland to find a man who is notable
to read, write, and count, and there are very few who
cannot write and read.

In the highland districts, however, but particularly

in the islands, the parishes are of such extent that it is

impossible for the inhabitants to avail themselves of
the parish schools, and consequently the people in

these districts are instructed in a very inferior degree
to the lowlanders.

This great evil has been to a considerable extent re-

medied by the Societi/for Propagating Christian Know-
ledge, who have established missionaries, catechists,

and schoolmasters in these benighted districts. In or-

der to promote the same object, the king presents to

the General Assembly every year the sum of L. 2000.

As the funds, however, and consequently the exer-

tions, of this society are greatly limited, the state of
education in the Highlands and Islands of Scotland
became lately a subject of general interest.

In 1824, the General Assembly appointed a commit-
tee to enquire into the existing means of education
and i-fligious instruction throughout Scotland. This
committee transmitted to each of the ministers of the

907 parishes a list of queries, in order to ascertain the

facts of the case. They received in the course of the

year 800 returns, and from a statement which they have
published in 1825, we have taken the following abridg-

ed view of the leading facts.

" The whole populatioti of Scotland amounts to

2,093,856, and the church is divided into 16 synods.

In the ten synods of Lothian and Tweeddale, Merse
and Tiviotdale, Dumfries, Galloway, Glasgow and
Ayr, Perth and Stirling, Fife, Angus, and Mearns,
Aberdeen, and Moray, there are 764 parishes, and
1,716,126 persons, and so abundant is the number of

schools in these districts, that, with a few exceptions,

they may be said to be well supplied with the means
of education, and there is scarcely an individual who
has not been taught to read.

The remaining six synods, however, namely Argyle,
Glenelg, Ross, Sutherland and Caithness, Orkney, and
Shetland, situate chiefly in the Highlands and Islands,

and containing only 143 parishes, and a population of

377,730 persons, are, as stated in the parochial re-

turns, in the most urgent need of not less than 250 ad-

ditional schools.

The number of scholars that would attend each of

these 2^0 schools, it is comptited, at a low average,

would amount to 42. It follows, therefore, that in

these synods there are 10,500 children left without the

means of any education; and the committee are quite

satisfied, that the number is, in fact, much greater than

the calculated number of 10,500.

These 10,500 children alluded to, arc all, it is to be

noticed, under 15 years of age. If persons of all ages

are included, the number of those not taught to read

almost exceeds belief. But how could it be otherwise,

when more parishes than one are described as not hav-

ing a sufficient number of schools to accommodate one

tenth of their population? Several are said to be in

need of throe and four, and one of even six schools;

and as to another, the iv.cx is mentioned, that it con-

sists of 1000 square miles, and has a population of
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4747 souls, and that of these only 995 have learned to

read at all.

In the first ten synods above mentioned, there are

only six catechists stated to be necessary for the due
means of religious instruction to the people, and this

necessity arises from the large territorial extent of

some particular parishes.

In the other six synods also above mentioned, no
fewer than ISO catechists are required! Nor will this

deficiency seem surprising, when the physical locali-

ties of the country are considered. There are many
islands in it at great distances from the coast. The
coast of the mainland is often indented by long arms
of the sea; and its whole surface is intersected, and in

many places rendered impassable, by precipitous

mountains, and by rapid rivers.

One parish, seventeen miles long, on the mainland,

has an island belonging to it with a population of 300,

situate at 24 miles from the shore, and owing to its

great distance, and a dangerous navigation interven-

ing, the minister cannot visit it above once in the year.

Another parish consists of nine islands, of which six

are inhabited, and it extends, including sea, 50 miles

in length, and 30 in breadth; and a third parish of 24

miles long on the mainland, includes four inhabited

islands, some of which are twenty miles distant from
each other.

Each of these parishes has only the parochial min-

ister to perform every pastoral spiritual duty to the

people."
The general instruction of the people of Scotland is

greatly promoted by Sunday schools,* which are es-

tablished in many of the parishes and villages; and
several of these have libraries consisting of books

easily understood, which are lent out to the children.

Besides the parochial schools and those established

by the Society above mentioned, there are many pri-

vate schools in every part of the country, which are

supported solely by the fees of the pupils, and some of

which are taught by women.
In the principal burghs and provincial towns of

Scotland, where the parochial schools are of a higher

description, they have been distinguished by the name
of Grammar Schools, and the title of rector has by

courtesy been given to the master. At such schools

there is generally provision for accommodating a num-
ber of boarders; and the education which they afford

is of the very best description.

Within the last 20 years another kind of establish-

ment has arisen in some of the larger provincial towns

called Academies. These institutions, sometimes un-

der the direct patronage of the magistrates, and some-

times under that of subscribers, are taught by a rector

and several subordinate masters. They exist at An-

nan, Ayr, Cupar, Dundee, Inverness, Montrose, Perth,

Tain, and several of them have been described in our

accounts of these towns.

Scotland possesses four universities, viz.

Founded in. Principals. Professors.

St. Andrews, 1412 2 II

Glasgow, 1450

.^ , C King's College 1404
Aberdeen

^ jyj^j,jj,^j^^,(.^,„j.ggl593

Edinburgh, 1581

1
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machinery; 6, To furnish looms of superior construc-

tion to skilful and industrious weavers; 7, To pro-

mote improvements in the patterns of damask table

linen; and 8, To bestow premiums on the best speci-

mens of various kinds of linen cloth of Scottish ma-
nufacture, brought forward at a general competition

•which takes place annually in Edinburgh. The ex-

pense of carrying through these important objects,

has been stated as follows:

For the growth of flax and hemp, - - - £2,000
For histructing persons to raise and dress flax, - 80
For lint mills, .---... 250
For the distril)ntion of heckles, . , - - 160
For encoui-ajfing- the spinning- and weaving of linen

yarn, - - - - - - - -150
For blcachfields and bleaching' machincrj', - 190
AVagcs for best specimens of linen cloth, - - 300
For improved patterns of damask table linen, - 50

Total expenses, £3,180

It is also a part of the duty of this board to affix a

public stamp to all the linen made for sale in Scotland,

in order to indicate its quality and good workman-
ship; but the competition of several manufacturers
has rendered this unnecessary, and it has accordingly
been discontinued since the year 1822.

The Highland Society of Scotland was established

in 1784, and incorporated by royal charier in 1787.

The object of this society is to promote the agricul-

ture and internal improvement of Scotland in general.

It is supported entirely by the contributions of its

members, who in IS26 amounted to nearly 1700. It

expends annually in premiums a sum of nearly L.1300,
and it has done more for promoting the internal im-
provement of the country than any other establish-

ment in Scotland. The society has published six

8vo. volumes of transactions, and has recently erect-

ed in Albyn Place a splendid house, at which their

meetings are held, and in which the secretary re-

sides.

About the middle of the last century an attempt
was made by several public spirited individuals in

Edinburgh to establish a society for promoting the
advancement of the useful arts, under the title of the
Edinburgh Snr.ieiy for the Encouragement of Srts,
Sciences, Manufactures, and Jlgriculture, but it does
not seem ever to have been constituted. This society
printed their regulations in a pamphlet of thirty-two
pages, but without a date. Tlie ordinary managers
were Lord Deskford, Lord Dalmcnie, Sir Alexander
Dick, Sir David Dalrymple, George Clerk, Esq.
Alexander Munro, Esq. Dr. Robert Whytt, Mr. J.

Johnston, and Mr. Alexander Wedderburn. The ex-
traordinary managers were the Duke of Hamilton,
Earl of Glasgow, Lord Elibank, Lord Kamcs, Pro-
vost Druminond, Colonel Crighton, Andrew Prin-
gle, Esq. Gilbert Elliot, Esq. Alexander Tait, Esq.
Adam Fairholme, Esq. treasurer, Patrick Duff, Esq.
secretary.

Towards the end of the year 1819, a society was
formed for promoting the useful arts in Scotland, and
has since that time been in active operation. It con-
sists now of more than 200 members, each of whom
contributes a guinea annually to the funds of the in-

stitution, or pays a composition of L. 10. lOs. It has
also a class of honorary members not resident in Scot-

VoL. XVI. Part IL

land, and of associates who reside in Scotland. The
society holds regular sittings during, the winter and
spring months, which take place on the first and third
Tuesdays of each month, at which papers on the use-
ful arts are read and discussed, and models and ma-
chines submitted to the inspection of the members.
The society has already rev/arded several valuable
inventions by the adjudication of gold and silver
medals, and promises to be of extensive use in stimu-
lating and directing that ingenuity which prevails in
so remarkable a degree in this country. The Society
of Arts proposes also to have biennial exhibitions of
inventions, models of machines, and of tiie produc-
tions of domestic and foreign industry, the first of
which will take place in Edinburgh in the month of
May, 1827.

Among the objects of this society there is one which
promises to be of extensive use to Scotland, namely,
to investigate all those natural productions of the
country which are connected with the useful arts and
which have been most unaccountably overlooked. A
systematic attempt will be made to explain the hidden
treasures of our mountains and valleys, and the advan-
tages of such an examination cannot be more strongly
pointed out than by briefly mentioning Dr. Hibbert's
discovery in Shetland, of masses of chromate of iron,
a rare and valuable ore, which Europe formerly im-
ported from North America, and which is now an
article of active traffic between Shetland and the most
distant countries of Europe.

Till within these few years the cultivation of the
fine arts in Scotland had been left to urge its way, by
the efforts of individual enterprise alone, aided by the
scanty protection of a very limited individual patron-
age. An attempt, however, was made early in the
year 1818, to extend somewhat of national patronage
to those engaged in its professional pursuits, by an
association of those noblemen and gentlemen who
were disposed to assist the advancement of the fine
arts in this portion of the empire. Originating from
the same motives which had given rise to the British
Institution, and having the same patriotic and exten-
sive objects in view, namely, the promotion in general
of art, and the consequent benefit of artists, the asso-
ciation was established on the 15th April 1818, with
the title of " The Institution for the Encouragement
of the Fine Arts in Scotland."
The names of most of the principal nobility and

gentlemen of Scotland were soon added to the list of
members, of whom the greater part, exceeding 100 in
number, became life governors, by payment into the
funds of the institution of a certain amount of contri-
bution. And to complete its auspicious establishment
his majesty graciously signified his pleasure to ho-
nour the institution by becoming its patron and pre-
sident. Very distinguished success has hitherto at-

tended the exertions of this establishment, conducted
by a committee of eight directors, with a treasurer,
honorary and assistant secretaries, and a manager.
Six public exhibitions have already taken place under
their auspices; two consisting of the works of ancient
masters alone, and four of those of tlie living artists
of the united kingdom. And the satisfaction expressed
on these occasions by the ])ubHc, together with the
increasing deinand for works of art, which evinces
itself in the annually increasing amouut of purchases
effected at these exhibitions, sufficiently prove their

5 A
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utility. A very elegant structure, comprehending an

ample suit of galleries and accommodations for the In-

stitution has been lately erected in a style suitable to

the extensive objects contemplated, and was opened

on the loth February 1826, on which occasion the

Institution gave an elegant entertainment to the prin-

cipal inhabitants. Here the annual exhibitions of

both classes will in future be displayed, that of

the ancient school supplied by the liberality of pro-

prietors of these valuable works, who thus contribute

an important service to their country, in aifording the

means of improvement and diffusion of taste j the

modern pictures consist of the works of existing Bri-

tish artists or others resident in Britain, accompanied
by a note of the prices when intended for sale. The
institution has already laid the foundation of a library

of works connected with the fine arts which will be

progressively augmented j it is intended besides to

dedicate the funds (which are already respectable) to

whatever may appear most conducive to the advance-

ment of art, the encouragement of artists, and the

necessary aid and protection to young aspirants in

that study.

See our article Edinburgh, for an account of vari-

ous other -societies and public institutions.

Chap. IX. Public Works, &c.

Owing to her mountainous surface, and to the na-

ture of her coasts, Scotland possesses many public

works, which have been visited and admired by tra-

vellers of all nations. Many of these works are unique
in point of magnitude and extent, and evince the mu-
nificence of the government, and the skill of our civil

engineers. As these works have beenfully described

in other articles of this Encyclopaedia, we shall now
merely refer the reader to the different heads under

which they have been given.

„ .

,

} Stone and iron. See Bridge.
° ' S Suspension. See Suspension Bridge.

Canals. See Navigation Inland.

Lighthouses. See Lighthouses.
Railways. See Railways.
Roads. See Roads.

Chap. X. On the Climate of Scotland.

Although many meteorological registers have been

kept in Scotland, and many observations made rela-

tive to the condition of its climate, yet it is by no
means an easy task to give a comprehensive and satis-

factory view of the subject. The early meteorologi-

cal registers consisted of records of the temperature

at hours of the day which were very unfit to giv«

its mean temperature ; and consequently the mean
temperature of the year had been ascertained only in

a very few places. These observers seem to have

attached a particular interest to the observations of

the highest and lowest temperatures, two elements

which are of very little service in meteorological

speculations.

There seems to be little doubt that the climate of

Scotland was considerably milder in ancient times

than it is at present; and indeed this appears to be
true of all the western kingdoms of Europe. When
Julius Csesar landed in England on the 29th of Au-
gust, according to Dr. Halley, he found that all the
corns were reaped except in one district. Caesar
states that the climate of Britain was more temperate,
and the cold less severe than in Gaul; and we read in

Tacitus, that the sky was foul with continued rains

and fogs, but that it was free from the rigours of
cold. It is related by Flavius Vopiscus, in his Life

of Probus, that the emperor gave permission to the

Britains to raise vines and to manufacture wine; and
Beda informs us that vineyards were cultivated in

Britain.

It appears from the records of religious houses,
that in the parish of Lesmuhago in Lanarkshire, M'Aea^

was formerly paid as tyt'he fiom lands, whereas for

several centuries back, its climate is scarcely fit for

bringing oats to perfection. In the parish of Glen-
luce too, in Wigtonshire, 12 bolls of wheat and 12

bolls of barley were formerly paid in tythe by a farm,

which, about 40 years ago, brought a rent of only
L.12.

An argument in favour of the deterioration of our
climate, by no means devoid of plausibility, has been
drawn from the inferior size of the wild animals that

are now produced, and also of our vegetable produc-
tions; but as this is controversial ground, we shall

not enter upon it any farther.

Mr. Alton has ascribed the deterioration of the cli-

mate of Scotland to the immense accumulations of

moss earth which have arisen from the demolition of
forests since the invasion of the Romans. " Moss
earth is peculiar to countries situated in a high lati-

tude. It is produced by the accumulation of vegetable

substances in a decayed and waste state. The bulk

is increased gradually by the addition of vegetables

of the mossy tribes which grow upon its surface. Of
all other soils, peat earth absorbs and retains the

greatest quantity of water; 325 oz. of dry moss soil,

will retain without fluidity 18 oz. of water; whilst 39

oz. of the richest garden mould will only retain I85 oz.

Moss is also more retentive of cold than any other

soil; frost is often found to continue in deep mosses
till after the middle of summer. Hence the effects

of mossy accumulations, in rendering the climate

colder. The cold evaporations which arise from such
immense tracts of the soil as exist, particularly in

Scotland, chill the atmosphere, and increase the

bleakness of the climate."*

In treating of the climate of Scotland, Dr. Graham
of Aberfoyle, whose judicious selections from the

Statistical Account we shall here make use of, divides

it into three districts; 1. The west coast of Scotland

from the south; 2. The middle zone, including the

midland counties; and 3. The eastern coast of Scot-

land.

1. Climate of the West Coast,

The counties of Kirkcudbright and Wigton, on the

south-west coast, enjoy a pure and salubrious air.

The lower parts in particular have less rain than the

more northern districts of the west coast, an effect

which is probably produced by the shelter which it

See .Viton's Treatise on Peat Moss, and the General Report of Scotland, vol. iv. p. 152.
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receives from Ireland. In the interior of Kirkcud-

brightshire the frosts are sometimes intense, 1)ut the

snow does not lie long. In Wigtonshire, the winters

are very cold, and the air though moist is salubrious.

Ayrshire has a mild and temperate climate, but the

air is very moist and damp. The westerly winds

blow severely on the coast during the winter.

Renfrewshire is visited with frequent and heavy
rains, and in Dumbartonshire, which has the same
character, the rains which come from the south and

south-east arc accompanied with high winds.

Argyllshire is considered the most rainy county in

Scotland, being exposed to the unbroken influence of

the Atlantic. The vapours of the ocean are attracted

by its lofty mountains, and the clouds discharge them-

selves in torrents on the valleys. In the district of

Cowal, and probably over the whole county, " the face

of the heavens is generally louring and cloudy; a se-

rene sky is seldom to be seen. The winds, prevented

from a free circulation, rush through the glens with

irresistible violence; and, at the bottom of high hills,

and in narrow valleys, the transitions from heat to

cold are sudden and excessive." The winters are, for

the most part, mild and temperate; but the summers
are frequently rainy and cold. Frosts are not intense,

nor do snows lie long.

Inverness-shire may perhaps be considered as in

some parts sheltered by the lofty mountains of Skye,
and by the Western Isles, which furnish a barrier

against the ocean. In its eastern districts, " the air

is dry and healthy." On the west coast, as might be

expected, " the air is moist, and generally very

cold; but so purified by storms, and kept in motion
by rapid currents, that it isj upon the whole, clear

and healthy."

In the island of Skye, " from the height of the hills,

and the proximity of the sea, the air seldom continues

long of the same temperature; sometimes it is dry,

oftener moist, and in the latter end of winter and be-

ginning of spring, cold and piercing." The climate of

the Western Isles is so stormy on the side that is

exposed to the Atlantic, that the inhabitants chiefly

reside on the eastern side, which is sheltered by the

mountains.
In the western parts of Sutherlandshire, the climate

is rainy, but not unhealthy. The rain continues not

only for hours, but often for days, nay for weeks, if

the wind blows from the west; if it veers to the south

its continuance will not be long.

In the Orkney islands, the south-west wind blows

with the greatest frecjuency and violence, and brings

with it the heaviest rains. From the south-east, the

winds are frequent, and sometimes stormy; these

winds bring with them, in spring, summer, and harvest,

when they most prevail, damp, moist, and foggy wea-

ther. The north, the north-cast, and north-west winds
bring dry and wholesome weather. Seldom do calms

for any length of time prevail. The greatest quantity

of rain falls upon the west coast of these islands, ow-
ing to the height of the mountains. It is calculated

that 26 inches of rain, on an average, fall annually;

but the amount is probably much more. Storms of

snow are not frequent or heavy; and though they

come with considerable violence from the north-west

and south-cast, snow does not lie long. Part of the

month of June is here almost as cold as any of the

winter months. For about two weeks or more, about

the middle of that month, a strong and piercing wind
blows from the north, sometimes accompanied with
snow and hail showers. As soon as that period is

past, warm showers succeed, which revive the herb-

age. The Orkneys, on the whole, enjoy a mild and
moderate heat in summer. The range of the ther-

mometer is from 25° to 27° of Fahrenheit: the me-
dium heat is 45°. The range of the barometer is

three inches.

The climate of the Zetland Isles may be presumed
to resemble, in most respects, that of the Orkneys.
Though the sky is inclement, and the air moist, the

country is far from being unhealthy.

Upon the whole, it appears from this sketch of the

climate of the western coast of Scotland, and its isles,

that, though moist, it is mild and temperate. The
frosts are not intense, and the snows do not lie long

upon the ground. The west and south winds prevail,

accompanied by frequent and heavy rains; but such a
climate seems admirably suited, by Providence, to

maintain a constant verdure in a soil, which is, for

the most part, thin and porous: and thus the natural

constitution of this zone seems to point out the pas-

turage of cattle and of sheep as the way in which it

should be principally occupied.

2. The Middle Zone, including the Midland Counties.

This region of Scotland maybe considered as com-
prehending the counties of Dumfries, Selkirk, Pee-

bles, Lanark, Linlithgow, together with the eastern

part of Stirlingshire, Clackmannanshire, Perthshire,

and a part of Inverness-shire.

Having entered so largely into the detail of those

circumstances which distinguish the climate of the

western coast, it may suffice to observe, in general,

with regard to this middle region, that the rains are

less frequent; that the violence of the winds, pro-

ceeding from the Atlantic, is abated by the interpo-

sition of the mountains, which give shelter from the

v^est and south-west: and that, from these causes

combined, the weather is, upon the whole, of a more
equable tenor. At the same time, and upon these ac-

counts, joined to the greater general elevation of this

region above the level of the sea, the frosts are more
intense and lasting; the snows lie longer upon the

ground, and the climate is less mild than on the west-

ern coast.

In Dumfries-shire, the air is dry; the winter is

stormy and cold; the winds high, and the rains, in

many seasons, heavy, but seldom any continuation of

snow. This county, as well as the stewartry of

Kirkcudbright, and shire of Wigton, have a southern

aspect.

In Peebles-shire, the air is in general dry and healthy;

but in the higher parts of the county, it is for the most
part moist.

Lanarkshire is situated so singularly, in general

reference to this region, as to require more particu-

lar notice; and, fortunately, this notice is furnished,

in a very superior style, by Mr. Naismith, the intel-

ligent Reporter of Clydesdale. It is hoped that the

reader will be gratified with a somewhat enlarged

detail of the climate of this county.

Lanarkshire, with a great portion of Renfrewshire,

affords the most remarkable instance in Scotland of

an extended slope declining towards the west. On a

5 A 2
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smaller scale, the county of Dumfries has a southern

aspect; and the stewariry of Kirkcudbright and shire

of WigtoD, have a similar aspect to the south. Ayr-

shire, as well as Lanarkshire, declines to the west.

The greater part of the rest of Scotland forms, it is

well known, an inclined plane towards the east. In

this district, however, we have an example of a ter-

ritory sloping towards the sea, from an elevation of

2368 feet above its level, and discharging its waters,

by a great river, into the Atlantic. This is a circum-

stance which must, no doubt, be considered, as influ-

encing the climate of this district: and it is presumed
that this influence may be traced in Mr. Naismith's

account.

The influence of the Atlantic predominates throngh-

out the whole bounds of Lanarkshire; the winds blow-

ing about two-thirds of the year from south-west and

west. The easterly wind, which conveys huars from
the German Sea, is interrupted by the hills on the

east side of the county; so that the temperature is

moderate. Intense frost seldom continues long

;

and long lying snows are rare. The clouds, in

passing over the flat and lower parts of the county,

often leave them dry, while they break in showers
upon the higher ground, in the eastern and western

districts.

The under stratum of most parts of this county be-

ing compact, and impermeable to water, the evapora-

tion from the moist soil is great. When a course of

dry weather to effect this evaporation does not take

place in spring, the seed time is necessarily late,

which is one great cause of the lateness of the har-

vest in many parts of Lanarkshire. This lateness

is most remarkable on the higher grounds of the

county, on account of the more general moistness of

the air, and the greater frequency of rain.

The eastern district of Stirlingshire, together with
Linlithgowshire, may be considered as partaking,

with respect to climate, of the character of the east-

ern coast; yet on account of the narrowness of this

part of the island, the influence of the Atlantic still

predominates, producing a prevalence of south winds,

with the most violent storms, and heaviest rains that

affect this quarter. Even in the Stirlingshire carses,

as well as in many other parts of the central division

of Scotland, and in the whole of the western districts,

the hedge-rows grow with a marked inclination to-

wards the north-east. The air of the district is, in

general, pure and salubrious, except where those thick

vapours which have been already described as arising

from the extensive mosses of the county, unfortunate-

ly prevail.

The western district of Stirlingshire partakes of the

character of Dumbartonshire, and the western district

of Perthshire, with regard to climate. The vicinity

of the sea, and the height of the mountains, occasion

frequent and heavy showers.
The climate of the mountainous districts of Perth-

shire is very variable. The lofty monntains of Men-
teith and Brcadalbane attract the clouds, which some-
times burst in torrents upon the valleys: at the same
lime it would appear, that more rain falls upon the

mountains than upon the valleys. At other times the

clouds are frequently seen to take their course along
the hills, bursting upon them in heavy showers, whilst

the interjacent valleys enjoy serene weather. In the

more central parts of Perthshire, snow lies long, and

the frosts are often severe. Along the sides of rivers^
blasting fogs, and hoar-frosts, are frequent and inju-
rious. In the more easterly districts of the county,
the climate is mild, and the air salubrious. The east
and north-east winds in winter, bring snow, or rain,
or mist, from the German Ocean, and occasion a de-
pression of the animal spirits. In the lower grounds,
these moist vapours, and the exhalations from deep
and narrow valleys, sometimes occasion agues; but
these are now less frequent, owing probalily to the
improved mode of cultivation which has been intro-
duced.

On reaching the tract of the Caledonian canal, in
the Glcnmorc or the great glen or dell of Scotland,
this midland zone may be considered as terminated:
that part of the island which lies to the north of this
line becomes so narrow, that its climate may be ar-
ranged either under that of the western, or of the
eastern zone, according to the situation of the place.

3. The Climate of the Eastern Coast of Scotland.

In general, the climate of the east coast is dry,
pure, and salubrious. Agues are disappearing in

Berwickshire, in consequence of draining and im-
proving the surface. Easterly winds prevail, espe-
cially in April and May. In the Lothlans and Fife,

the climate is mild and temperate, considering
the latitude in which these districts arc situated;

In Forfarshire, the heaviest rains come in autumn
and winter from the south-east, attended by violent

winds; but the air in general is dry and salubrious.

In Kincardineshire, althoiigh the climate is generally
dry, yet the corn is sometimes deeply injured by mil-
dews, or sea fogs along the coast, while the interior

parts remain uninjured. In Aberdeenshire, the equi-

noctial storms in harvest are occasionally injurious

to the various crops of corn; though there are less

severe frosts in that county in winter than even in

Middlesex. In the maritime parts of BanfTshire, and
particularly on the sea-coast of Moray, the climate is

remarkably mild. On the eastern coast of Inverness
and Ross-shires, it is pure, and favourable to the

raising of grain. And even at the extremity of the
island, the climate is temperate in the maritime parts,

and the great valley in Caithness, though the thermo-
meter seldom rises high in that northern latitude.

The circumstance which more especially character-
izes the climate of the eastern coast, is the frequency
of fogs arising from the German Sea; and these, as has
been already suggested, are occasioned by the greater
degree of heat which takes place in that narrow ocean,
compared with the Atlantic. A copious evaporation
is the consequence, which, under the appellation of
eastern haars, overspreads the adjacent coasts, pro-
ceeding westward, till they are interrupted by the high
mountains which occupy the middle region of Scot-

land. The easterly ivinds which convey these exhala-
tions, and which prevail chiefly in spring, and in the
beginning of summer, are, at the same time, cold and
piercing. They had passed over a wide continent,

which had been covered during many previous months
with snow, and have not had time to acquire warmth,
from the narrow sea which they had passed over in

their course.

These exhalations, accompanied by winds from the

east or north-east prevail more or less along the whole
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eastern coast. The climate of the eastern coast of

Scotland, however, more especially tovcards the south,

is salubrious; and less rain falls, unquestionably, than

on the west coast, or even in the midland region.

Agues, which formerly jjrevailed on the eastern coast,

from the combined influence of exhalations arising

from the sea, and from ill cultivated and ill drained

grounds, are now less frequent."

4. Results of Meteorological Begisters kept in Scotland.

Having thus followed Dr. Graham in his general

observations on the climate of Scotland, we shall pro-

ceed to lay before our readers an abstract of some of

the principal meteorological observations that have
been made in Scotland. These we shall arrange under
the following heads.

1. Observations made with the rain gage, and on the

proportion of fair and rainy days in the year.

2. Observations made with the barometer.

3. Observations on the temperature of springs.

4. Observations on the temperature of the atmos-
phere.

5. Observations on Winds.

I. Observations made with the Pain Gage, and on the

proportion of Fair and Rainy Days in the Year.

The following table shows the quantity of rain which
fell at Kinfauns Castle, in Lat. 56j°, from 1813 to

1825 inclusive, 20 feet above the sea:

1813
1814
181S
1816
18ir

1818
1819

1820
1821
1822
1823
1824
1825

Inches.

17.33

20.05
24.20

24.95

31.01

19.89

28.60

23.50

29.00

27.80

33.45

24.00

23.90

Mean of thirteen years, 25.21 inches.

The following table shows the result of three rain

gages ])laced at different heights and observed at Kin-
fauns Castle.

Inches.

1814.— 1. On a conical hill, 600 feet

above the sea, . 33.84
2. Centre ofgarden, 20 feet, 20.05
3. Kinfauns castle, 129 feet, 15.59

Average of the three rain gages, 23.61

1815.—No. I. As above, . . . 45.70
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Edinburgh, Canaan Cottage, Mr. Adie, 260 feet

above sea, 1824,* . . . 94.6
At Edinburgh, in 1794? Professor Playfair 28.7

17955 35.7

ford,

-Botanic Garden, 1796, Dr. Ruther-
19.4

1797-) 25.9
At Edinburgh, in 1798 [.Professor Playfair 23.9

1799J 25.9

At Edinburgh,
Bothwell Castle,

Glasgow,
Greenock,
Largs,
Gordon Castle,

1810.

Inches.

25.0

21.4 -

38.7 -

25.9 -

1811.
Inches.

32.6

33.1 •

27.8 -

56.6 -

31.3 -

1812.

Inches.

27.1

- 25.0
- 22.8
- 30.9
• 35.2
• 30.8

At Carbeth in Stirlingshire, the following quantities
of rain fell in the years 1815 to 1820:

1815
1816
1817
1818

1819
1820
1821

1823

Inches.

41.393

38.589

44.765

41.387
42.845
40.621

47.368
45.478

Mean of eight years, 42.930

In the middle ward of Clydesdale, on an average of

five years from 1768
The number of dry days was 280

' of wet days was 85

and what is very remarkable, the very same numerical
results were obtained in the same district during a
period of other five years, beginning with 1788.

At Longforgan on the Tay, the following results are

the average of twelve years' observations, beginning
with 1785:

Days
Sain.

Ill

Snow.
24

Fair.

230

At Belmont, in Strathmore, the results of ten years'

observations, beginning with 1781, give:

Days
Rain. Snow. Frost.

ISl 27 38
Fair.

187

The following table shows the state of the weather
in Banffshire in 1805 and 1808. Among the fair days
are included those that are gloomy and foggy, and
among the rainy days those that are showery.

1805.
Fair. Rain. Snow.

January, 23 4 3

February, 22 1 6

March, 24 3 4

April, 23 5 2

1808.

Fair. Ram. Snow.

9 10 12

21 1 7

24 1 6

15 2 13

1805.

Fair. Rain. Snow.

May, 17 11

June, 20 9

July, 19 12

August, 22 9

Sept. 17 13
October, 20 9

November,24 4
December, 21 4

3 hail

1 hail

1808.

Fair. Rain. Snow.

25 5

7

13
15

15 2
15

1 3

5 9

23

18

16

13

16

26

17

The following is the distribution of fair and rainy
days at Kiufauns:

Rain or Snow.
Days. Fair.

150 215
150 215
132 233
132 234
160 205
160 205
143 222
147 219
172 193
155 210
169 196
148 218

1813
1814
1815

1816

1817
1818
1819
1820
1821

1822
1823

1824
1825 129

Mean of thirteen years, ISO

236

215

At Drymen, in Stirlingshire, on an average of four-

teen years, from 1795 there were

Days completely fair - - I585

Days completely wet - - 345
Days showery - - . - 171^

Days more or less rainy - 2052

The following general results have been given by
Sir John Sinclair respecting the rain in the east and
west coasts of Scotland.

East Coast. West Coast. Difference.

Days. Days.

1. Average number of days of

rain and snow 135 205 „

2. Fair days - 230 150

365 365

2. Observations made with the Barometer.

Inches.

At Longforgan, on the banks of the Tay, the

greatest range of the barometer during eleven

years, was ------
In the west of Stirlingshire, about seventy feet

above the sea, the greatest range during a

period of eleven years, was

In Orkney, the range of the barometer is said

to be

2.8

2.8

' See Dr. Hrewster's Edinburgh Journal of Science, No. I—VIII.
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The mean height of the barometer at Kinfauns

about twenty feet above the sea, from the

beginning of 1815 to the middle of 1819 was 29.650

The mean height of the barometer at Gordon
Castle, eighty feet above the level of the sea,

for 1811, was 29.74

The mean height of the barometer at Belmont
for three years, from 1790, was - - 29.59

Mean height of the barometer at Edinburgh,

265 feet above the level of the sea,

8 A. M. 1794"j

10 A. M. 1795 L Professor Playfair,

1796J
250 feet above the

sea, 10 A. M. 1824^ Mr. Adie,

10 p. M. 1824

3. On the Temperature of Springs,

Edinburgh Crawley spring, 564"!

feet above the sea, I Observed by 46° 35

Black spring, 882 (Mr. Jardine,

feet above the sea, J 44 86

Temperature of springs near Edinburgh, ac-

cording to Dr. Roebuck, 47

Rosebank near Perth, temperature of a pump
well twenty-five feet deep, 1819.

Ditto ditto 1815, -

Inverness, height 30 feet above the sea

Huntly Lodge, 440 feet above the sea,

red to the General Report of Scotland, Vol. IV. p. 1 32.

where they will find the leading results.

The earliest observations on temperature which
seem to have been made with accuracy, are those
taken at Hawkhill near Edinburgh. They were made
at 8h A. M. and 2h P. M., but as these hours do not
give the mean temperature of the day, but a result

almost exactly 1° higher, we have added the corrected
mean temperature.*

29.641
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Duke of Gordon, from 1782 to 1819. The observa-

tions were made at 8h A. M. and 3li P. M. two hours,

one of which being very nearly the time of the mean,
and the other that of the maximum, cannot give the

mean temperature of the day. By applying, how-
ever, a correction of 1°.008, we obtain the following

results:

Mean temperature at Gordon Castle for

thirty-eight years, at 8h A. M. and 3h

P. M. - - - - 47°337
Correction - - 1 008

The latitude of Gordon Castle is 57° 38', and the
height of the thermometer 80 feet above the sea.

A regular meteorological register has been kept at

Kinfauns Castle, the seat of the Right Hon. Lord
Gray, since the year 1813, of which the following are

the results:—From 1813 till 1820 inclusive, a correc-

tion of + 1° 11 is applied, as the mean of 8l> A. M.
and loll P. M. is less by this quantity than the mean
temperature of the dayj and from 1821 to 1825, a cor-

rection of— 0° 12.

Corrected mean temperature 45° 329

1813 Mean of 8h A. M. and lOh P. M.
1814 ....
1815 . . . -

1816 ....
1817 ....
1818 - - - ,

1819 - , . .

1820 ....
1821 Mean of lOh A. M. and lOh P. M.
1822 ....
1823 ....
1824 ....
1825 ....

Mean Temp. Mean Temp, corrected.

44° 96

43 69

45 27

43 10

44 65

45 01

45 27

45 02
47 27

47 84

45 49

47 03
48 32

46°
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Table showing the Mean Temperature of the Atmosphere and of Springs in different Parts of Scotland,

«n the Year 1821.
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Table showing the Mean Temperature of the Jllmosphere and of Sjnings in different Parts of
Scotland in the Year 1823.

Places.
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Wind from the North
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With this general principle of asGociation other ac-

cidental circumstances have concurred; and, by their

united agency, not only has the estimation of the Scot-

tish dialect been diminished, but its own intrinsic

worth also impaired. By men of real knowledge and

classical taste it has very rarely been cultivated; and to

the undirected attempts of less intelligent and polish-

ed minds, it has been almost entirely abandoned.

From superior talents it has derived no improve-

ment; and from celebrated names it has derived no

support. Is it at all wonderful, then, that its culture

should have languished, and its celebrity decayed ?

The indiscriminate use of Scottish terms and

phrases by those who have composed in that dialect,

may be considered as no inconsiderable cause of the

decrease of its fame, and the depravation of its worth.

When our vernacular tongue was the only language

commonly spoken and written in the kingdom, a con-

siderable diversity of diction would undoubtedly pre-

vail. In it as in other languages, there would be

certain epithets and expressions, certain colloquial

and parenthetical phrases, employed by the lower

classes, but proscribed in the circles of fashion and

taste. There would, in short, be something of a po-

lite and vulgar phraseology. But whether or not

such a distinction ever existed in Scotland, it is evi-

dent that the present days of delicacy and refinement

require some judgment and discretion in the applica-

tion of words. Almost all our modern Scottish poets,

however, have paid less attention to this circumstance

than it deserved. They appear to have been more
anxious to procure a collection of expressive vocables

purely Scottish, than to cultivate elegance and deli-

cacy of style. In this respect they have made little

selection, but have promiscuously employed all the

phraseology of the language: the vulgar, the ludi-

crous, and the indelicate, have been thrown into their

compositions with an unsparing and undistinguishing

hand. And this circumstance has probably contri-

buted as much as any other to debase the poetry in

general in the estimation of many; to stamp upon it

a mark of coarseness and vulgarity; to burlesque the

most tender sonnets, to offend the judicious taste, and

disgust the delicate ear. In consequence of the long

disuse of the language in fashionable life, it may in-

deed be difficult to ascertain exactly the more elegant

diction; and perhaps in the present day, it may be

regarded as trifling and absurd to speak of the pure

and the polite as existing in the Scottish tongue. Some
attempt at discrimination, however, may still be made.

The more ancient Scottish writings may serve, in

some degree, as guides and examples. For it is an

undeniable fact, that in point of delicacy these are far

superior to the compositions of later times. Indeed,

after making allowances for the age in which they

were written, they arc rather remarkable in this

respect.

The Scottish language appears, as was observed, to

be possessed of recommendations which render it even

in the present day neither unworthy of att&ntion, nor

incapable of improvement. It is not the language of

an unlearned people. It is an incontestible fact, that

at a very early period, classical literature was pretty

generally cultivated in the court of Scotland. It is

natural to conclude, that tliis circumstance must have

tended considerably to improve the language of the

country; and the conclusion is confirmed by the strik-

ing coincidence, which, in many instances, exists be-
tween the Scotch and the learned tongues ; and there
is perhaps no modern language into which the idioms
of Greek and Roman writers can be more literally

rendered, without impairing the sense of the original,

than into that of the Scotch. The study of polite

literature appears to have been in a more advanced
state in Scotland some centuries ago than in many of
the other countries of Europe. By those who have
the opportunities of examining, and possess the power
of judging, it is asserted that the letters and memo-
rials of the Scottish princes are the finest composi-
tions of the age in which they were written, and far

superior in correctness, elegance, and arrangement,
to those which were returned to them in answer.
Now it is not a mere hypothetical deduction, that the

language of the natives, in general, must have deriv-

ed some improvei'nent from the learning of the court.

For it is known that Barbour, a Scottish historian,

philosopher, and poet, though considerably prior in

time to Chaucer, wrote in a style as pure, and a ver-

sification as harmonious as the English bard. The
verse compositions of James I. and the publication of

James VI. containing precepts for writing Scottish

poetry; and the numerous collections of ancient pro-

ductions in that dialect, which are still extant, fur-

nish positive proofs that in Scotland, at an early

period, attempts in verse were not only general and
successful, but encouraged also by the patronage and
example of the court.

In consequence of the long and intimate connexion

which formerly subsisted betwixt the courts of France

and Scotland, a considerable analogy between the lan-

guages was effected; and into that of the latter many
of the terms and elegancies of the former have been

introduced; examples of this are so numerous, that a

selection would be difficult, and so manifest that it

would be unnecessary.

The copiousness of the Scottish language in many
respects is remarkable. But this consists not merely

in an abundance of terms to express the same thing,

but in the power which these terms possess, of placing

the object in various points of light, and of remarking
with precision a multitude of the minutest shades of

difference. In consequence of this circumstance, with

the power and permission of adopting, at pleasure,

from the English, Scottish poets are furnished with a

most extensive vocabulary, and enjoy very superior

advantage for composing with ease, perspicuity, and

richness of expression.

It contains a number of vocables peculiarly expres-

sive, and purely its own. Many of these are mono-
syllables, and yet they convey an extent and an energy

of meaning, which most of the modern languages can

but imperleclly collect even by a circumlocution.

Its power of terminations, especially in diminutives,

and the expression of endearment, is far from being

inconsiderable, and, in many instances, it appears to

be little inferior to that of the Italian.

It possesses a considerable portion of that rustic

simplicity, so much admired in the Doric dialect of

the Greeks, and not a little also of the smoothness

and harmony of the Ionic. Like the former it drops

final consonants, substitutes one for another, and con-

verts many of the vowels and dipthongs of English

vowels into A and I; and, like the latter, it delights

to throw out the consonants, to produce a concourse
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of vowels, to soften the sound, and to promote the

flow of those harsher terras which less easily combine
in versification.

The Scottish language, in short, abounds in terms

and phrases connected with domestic and social life,

with rural scenery, sentiments, and occupationsj and
hence it is peculiarly fitted for pastoral poetry, the

lighter odes, and the description of external nature. It

surpasses in humorous representations, and is far

from being unsuitcd to the plaintive and tender. The
poems, and especially the songs of Burns, illustrate

and confirm these observations. For the didactic

and the sublimer kinds of poetry, it may be rather

deficient in majesty and compass."
The Gaelic language, or that spoken in the High-

lands of Scotland, is a dialect of the Celtic, dialects of

which are also spoken in Ireland, Wales, Bretagne,

and the Spanish province of Biscay. Of all these the

dialects of the Scots and the Irish are the most pure.

That which is spoken in the north of Scotland is much
more pure, and more abundant in primitives than that

which was written some centuries ago, among the

most unmixed part of the Irish nation. " A Scotsman,
says Macpherson,* tolerably conversant in his own
language, understands an Irish composition, from
that derivative analogy which it has to the Gaelic of
North Britain. An Irishman, on the other hand,
without the aid of study, can never understand a com-
position in the Gaelic tongue. This affords a proof,
that the Scots-Gaelic is the most original, and conse-
quently the language of a more ancient and unmixed
people."!

It would be inconsistent with the nature of a work
like this, to attempt even the briefest sketch of the
literary history of Scotland. | We can aft'ord room
only for a few general remarks. There is scarcely a
department in the wide field of learning and research,

in which the Scotch have not been highly distinguish-

ed. In mathematical and physical science the names
of James and David Gregory, of Maclaurin, Simpson,
Black, Hutton, Robison, Playfair, and Ivory, will be
long remembered. In the practical arts of civil engi-
neering, the labours of Watt, Murdoch, Rennie, and
Telford, will licar testimony to the remotest times of
their pre-eminent talents. In history, Fordun, Bu-
chanan, Robertson, Hume, Stuart, Ferguson, Wat-
son, and Smollett, have shone forth with the highest
lustre. Among our ethical writers may be enumerat-
ed Reid, Smith, Beattie, Oswald, Campbell, Lord
Kames, Lord Monboddo, and Stewart; among our no-
vellists, Smollett, Moore, Mackenzie, and Sir Walter
Scott; among our anatomists and physicians, the
Gregories and the Monroes; among our critics, Blair
and Kames; among our antiquaries, Lord Hailes,
(ieddes, Piukerton, Geo. Chalmers, and Dr. Jamie-
son; among our divines, Macknight, Blair, Logan,
MoncreifF and Alison; among our painters, Runci-
man, Jamieson, Raeburn, Thomson, and Wiikie; and
among our poets, Lermont, Barbour, Douglas, Ram-

• Dissertation on the Poems of Ossian.

t An elaborate cUctionary of tlic Gaelic languag-e is now about to be publish.cd under the auspices of tlie Ilitrhland Hocictv of
Scotland. ° '

- t To such of our readers as wish to study the literary history of Scotland, we would recommend the perusal of Dr. Irviu-'s
Jhssertution on llie Lticrary JLstori/ of .Smtland prefixed to his Liren ofihc Scoltisk Poets.

1
Tliose who cousider th',-s» p,)ems as modern pro.lactious, uuist entertain no ordinary opinion of the talents of the individual,

whocould compose the l.acl.c ong-uials of tliose poems from the original Kn-lish, so that the most distini^uished Gaelic scholars
should prefer the translation to the ongmal, and discover in it beauties wliich are entirely lost in the English version.

say, Thomson, Mallet, Armstrong, Arbuthnot, Mic-
kle, Smollett, Beattie, Ferguson, Burns, Mackenzie,
Baillie, Leyden, Scott, and Byron.
There are two events in the literary history of Scot-

land, which it is impossible to pass without notice,
not only from the prominent place which they hold,
but from the extensive and deep interest which they
have excited in every part of the civilized world. The
events to which we allude are the appearance of the
poems of Ossian, and the novels of Sir Walter Scott.
If the poems of Ossian are the productions of an an-
cient period, they cannot fail to be regarded with the
most intense interest. If, on the contrary, they are
the productions of a modern bard, Scotland has equal
reason to be proud of having given him birth. Whe-
ther they are ancient or modern, they have been read
with the deepest interest in every part of the world;
they have been translated into all the languages of
Europe, and the most distinguished critics have vied
with each other in pointing out their beauties; while
many of the most eminent poets have endeavoured in
vain to imitate that pathos and wild sublimity by
which they are so particularly characterized. Nor
was this a transient effect produced by the blaze of
their first appearance. After fifty years they have re-

tained their popularity, and have acrfuired a permanent
interest independent of the controversies to which
they have given rise.

||

The publication of the Waverley novels forms a sin-

gular feature in the literary history of Scotland. The
fine sketches which they contain of the character and
manners of the Scottish peasantry; the dramatic
scenes which the author has sketched with such viva-
city and richness of eff'ect; and the purity of the Scot-
tish language, with all the peculiar phraseology and
idioms which are employed, have placed these works
at the head of all others of the same class. But the
singular feature in these works is that, like the poems
of Ossian, though they are in a peculiar manner na-
tional works, conversant with our national history
and local manners, yet they have acquired the charac-
ter of European productions, which excite the same
admiration in the most distant countries, where our
history, our language, and our customs are unknown.
The author has struck those chords of human feel-

ing and sympathy which belong to man as an indivi-
dual of the species, which no territorial limits can
confine, and which no factitious institutions can im-
pair. The German, the Frenchman, the Swiss, the
Italian and the Spaniard, the Scandinavian and the
Russian, weep over the sorrows of Ossian, and over
the heroes of our Jacobite history, as if they had been
the objects of their own national idolatry.

In national character the Scots hold a high rank.
They are a grave, sober, sincere and religious people,
and attached to their superiors, whether that superi-
ority is derived from rank, wealth, official dignity,
talents or virtue. Out of their own country they are
peculiarly noted for their industry and enterprise, and
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few of them return till they have earned a competency
to support them in their old age. Like the English,

they are distinguished by their courage, by their love

of domestic life, and by a contempt for every thing

like show or theatrical effect. By their enemies, the

Scotch have been considered as displaying a pliancy

or servility of character; but if this remark is the
result of observation and not of malignity, it must
have been drawn from the study of that part of our
population which have but recently escaped from the

influence of feudal habits, or must have been witness-

ed in those districts where tlie power or kindness of

ihe chieftain still calls forth the humility or the affec-

tion of his vassals. In the lowlands of Scotland, the

people have the same independence of character as

the English, and we should be disposed to say, that

the Scottish peasantry even surpass their neighbours
in that respect, in so far as they surpass them in edu-

cation and general knowledge, which are the sure
foundation and the best tests of independence of cha-

racter. There is nothing more characteristic of

the Scottish peasantry than their respect for the

Sabbath. In place of spending the Sabbath day in

idleness and gaiety, the Scottish peasant accompanies
his family to the house of prayer; and however small
be his means, he appears in clean and decent attire.

When the service is over, he instructs his children in

the duties of religion, reads with them the holy scrip-

tures, and perhaps accompanies them, when these

duties are discharged, to some romantic and seques-

tered scenes, to contemplate the beauties of the mate-
rial world. This observance of the Sabbath is no
doubt the principal cause of the superior information

and the sober and moral habits of the people.

In the lowlands of Scotland, the food of the people

does not differ essentially from that of the English
peasantry. Animal food is certainly less used than in

England, and spirituous liquors are much more com-
mon. The lowland Scotch are now better lodged,

their houses are kept v/ith a greater degree of clean-

liness, and if they do not in these respects rival their

English neighbours, they are advancing towards them
•with accelerated steps. In the Highlands of Scotland,

we regret to say, that the cottages are, generally

speaking, of the worst description, and are as uncom-
fortable within as they are squalid without. The diet

of the Highlanders is principally oatmeal, potatoes

and milk; fish being much used on the coast.

The dress of the lowlanders is the same as that of

the English. In the Highlands, the bonnet, the hose,

and kilt, and the plaid are still worn by the ])easantry,

and on many occasions by the gentry. The bonnet is

made of sky blue felt; the kilt and the plaid are made
of what is called tartan, which is a woollen stuff

chequered with different colours, each clan having its

tartan formed of a combination of colours peculiar to

itself. The hose are stockings which do not reach the

knee, and which aie made of worsted chequered red

and white.

The diseases most prevalent in Scotland, are con-

sumption, rheumatism, the ague, fevers, the croup,

end scrofula, &c. Consumptions are now more fre-

quent than formerly among the young, and they carry

off the greatest number about the middle period of
life. This disease is said to have been formerly very
rare, and seldom mortal. Rhnanaiism, which is now
very prevalent in every part of Scotland, is said to

have been but little known about eighty years ago.
The ague was formerly prevalent over a large part of
Scotland, but in consequence of the system of drain-

ing which has taken place, it has been entirely banish-

ed from many districts of the country. The fevers
which prevailed in former times, were generally of
the pleuritic and inflammatory species, but those of a
low lingering and nervous kind are more prevalent.

The ero?^7J is one of the most alarming of our diseases.

It prevails chiefly near the sea, and is inost frequent
in damp situations, and rainy seasons. By the early

application of leeches, and the use of calomel and
emetics, it may be to a great degree prevented from
assuming its severest form. Scrofula, which is an
hereditary disease, is said to be very common, and to

prevail chiefly in cold and damp places, and among
people who live on poor diet, and principally vegeta-

bles.

Among the antiquities of Scotland, those of the

Romans hold the most distinguishetl place. The
])rincipal of these are the celebrated wall built between
the Firth of Forth and the Firth of Clyde, in the reign

of Antoninus Pius, and in the remains of which many
interesting inscriptions have been found.* The tem-
ple, called Arthur's Oon, a building of tlie same pe-

riod, stood near the river Carron, about lA mile from
Falkirk. t Roman camps and pillars are very nume-
rous in different parts of Scotland. Some of them are

remarkably entire, and they have all been described

in our description of the counties of Scotland, f Gene-
ral Roy has followed the common opinion of antiqua-

ries in ascribing those camps, Sec. to Agricola, Vihile

Mr. Pinkerton is of opinion that they may be more
justly assigned to Lollius Urbicus, A. D. 140, but es-

pecially to the Emperor Scverus, A.D. 207, who con-

ducted two campaigns in Scotland. Constantine Chlo-
rus, who is said to have made a long progress into

Scotland in A. D. 306, had probably some share in

the construction of the camps; and Statins informs us,

that Bolanus erected several works in Britain. The
most northerly of the Roman camps is near the source

of the river Ythan in Aberdeenshire, and is about two
English miles in circumference. A Roman station on
a smaller scale has beendiscovered at Old Rleldrum,

a few miles to the south-east of the other.

Roman roads have been traced to a considerable

distance in the east of Scotland as far as Forfarshire.

A hypocaust was discovered liear Perth and another

near Musselburgh.
The Piclish monuments of Scotland had their origin

in the 5th century; they are generally circular build-

ings, and whether they arc found in the Highlands,

the lowlands, or the Orkney Isles, tliey have been uni-

versally ascribed by tradition to the Picts. Dr. Jamie-

son divides them into two classes, viz. those above

and those below ground. The first class includes

their circular spires and castles, such as the cylindri-

cal lower of Biechin and Abernethyll and the castle

of Glenbcg in Inverness-shire. The class of subter-

* A. very miruile account of this interesting- specimen of Roman art will be found under our article .^sTONDirf

•f
A full account of this Koman inscription will be found under our article AnTiiim's Oos.

* Plans and drawings of the most interesting will be found in General Koy's Woik.

I See our articles Adebnetiix and liuEciiia.

WaLL.
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raneous buildings, and those nearly under ground, are

generally of the tumular kind. Several of them are

described by Pennant, and the greater part of them in

the Statistical Account of Scotland. They are most
numerous in Sutherland, Ross-shire, Orkney, and
Shetland,* where the Scandinavians arc known to have
had a permanent residence. These buildings arc de-

nominated Picts houses, duns and burghs.

The antitiuities that seem to be of Danish origin

may have originated in the ninth century. Accord-
ing to Piiikcrton, they seem to have consisted of a vast

hall, open to the sky in the centre, while the cavities

in the wall formed recesses for beds. These build-

ings he considers as displaying the first elements of

the Gothic castle. The engraved obelisks found at

Forres, Sec. have been ascribed to the Danish invad-

ers; but Pinkerton regards them as more probably
monuments of signal events erected by the kings or

chiefs, so late as the fifteenth century.

The abljcys and castles erected since the time of

Malcolm VI. are very numerous. The most splendid
of the abbeys were founded by David I. in the
twelfth century, such as Melrose, Jedburgh, Kelso,

&c. an enumeration and description of which will be
found under our article Civil Architecture.
The most interesting remains of our Scottish anti-

quities are, perhaps, the vitrified foi-ts, which Pinker-
ton considers to belong to the thirteenth century. We
have already described them very fully in our article

Forts, Vitrified, and we may probably resume the
subject under the word Vitrified Forts.

Among the antiquities of Scotland may be enume-
rated the parallel roads of Glenroy, because they have
been supposed to be a work of art, and to have been
formed by the Scottish kings. If we view them, on
the contrary, as we do, as a natural phenomenon, and
as the result of a great geological convulsion, they
will possess a still higher interest, and be ranked
among the most interesting phenomena in the history
of our globe. See our article Parallel Roads, where
they are fully described, and the question of their ori-
gin minutely discussed.

For further information respecting the antiquities
of Scotland, the reader may consult Pennant's Tour
in Scotland; General Roy's Military Antiquities of the
Romans in Britain; King's MonwnentaJlntigtia; Pin-
kerton's Inquiry into the History of Scotland, 1789; the
introduction to Dr. Jamieson's Dictionary of the Scot-
tish Language; and Chalmer's Caledonia. Various
minute descriptions of individual antiquities will be
found in the diflerenl topographical articles in this
work relative to Scotland.

SCREW. See Mechanics.
SCREW, Archimedes's. See Hydrodynamics.
SCRIPTURES, the name given to the books which

form the Old and New Testament. See Bible and
Christianity.

* See Statistical Account, Vol. II. p. 56; lU. 410, 543, 567; IV. 389, 390; X. 32, 304; Xn. 163; XVI. 64.
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PLATE CCCCLXVII.

Contains Diagrams illustrative of the article Porisms.

PLATE CCCCLXVin.

Fig. 1. Common Printing Press.

Figs. 2, 3. Represent the Stanhope Press.

Figs. 4, 5. Show Ruthven's Printing Press.

Fig. 6. Clymer's Columbian Press.

Fig. 7. Barclay's American Press.

Fig. 8. Well's Printing Press.

Figs. 9, 10. Hope's Printing Press.

Fig. 11. Simple Copperplate Press.

Fig. 12. Shows the application of the wheel and pinion to

drive the Rollers.

Figs. 13, 14, Blr. Lizars' Cast Iron Press.

Fig. 15, 16. Represent Perkins' Steel or Copperplate or

Block PrintinsT Press.

PLATE CCCCLXIX.

Fig. 1. Shows Messrs. Applegath and Cowper's double
Printing Machine.

Figs. 2— 10. Show Mr. Church's Type Founding and
Printing Blachinery.

Fig. 12. Represents Bacon and Donkfn's Printing Ma-
chinery.

PLATE CCCCLXX.

Figa. 1—3. Show the Sucking Pump.
Fig. 4. The Lifting Pump.
Fig. 5. The Forcing Pump.

Vol. XVL—Part IL

Figs. 6, 7. The Forcing Pump with air vessels.

Fig. 8. Improved Lifting Pump.
Fig. 9. Forcing Pump with solid plungers.

Fig. 10. Pump without friction.

Fig. 11. Haakins' Quicksilver Pump without suction.

Fig. 12. Dr. Robison's improvement on Garret's Pump
without friction.

Fig. 13. Dr. Robison's occasional Pump.
Fig. 14. De la Hire's double forcing Pump.
Fig. 15. Centrifugal Pump.
Fig. 16. Smeaton's Pump for keeping up a constant head

of Water.

Fig. 17. Pump with a double Piston.

Fig. IS. Three barrelled Pump.
Fig. 19. Trevithick's temporary forcer.

PLATE CCCCLXXI,

Figs. 1, 2. Newsham's Fire Engine.

Figs. 3, 4. Another Fire Engine.

Figs. 5, 6. Perkins' new Hose for Fire Engines.

Figs. 7— 10. Represent various Pumps by Ramelli and
others.

Fig. 11. Brown's vacuum Engine.

Fig. 12. Mr. Hunter of Thurston's self-acting Pump.
Fig. 13. The Button or Tail Valve.

Fig. 14. The Spherical Valve.

PLATE CCCCLXXI. No. IL

Figs. 1—3. Represent Muschenbroek's Pyrometer.

Fig. 4. Shows Desagulier's improvements on it.

Fig. 5. Ellicotl's Pyrometer.

Figs. 6, 7. Smeaton's Pyrometer.
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Fig. 8. Dr. Brewster's Chromatic Pyrometer.

Fig. 9. Wedgwood's Pyrometer.
Figs. 10, 11. Daniell's Pyrometer.
Fig. 12. Mill's Pyrometer.

PLATE CCCCLXXI. No. II.

Represents Sellers and Pennock's Improved Fire Appa-
ratus and Kivetted Huse.

PLATES CCCCLXXir, CCCCLXXIII,
CCCCLXXIV, and CCCCLXXV.

Contain Figures illustrative of the article Pyroteciint.

PLATE CCCCLXXVI.

Figs. 1—9. Represent the Mural Quadrant at Greenwich
and its parts.

Fig. 10. Cole's Quadrant by a single refraction.

Fig. 11. Sutton or Collin's Quadrant.
Fig. 12. Horodictical Quadrant.
Fig. 13. The Sinical Quadrant.
Fig. 14. A Common Gunner's Quadrant.
Figs. 15, 16. Mr. Irvine's (now Lord Newton's) substitute

for the Gunner's Quadrant.

PLATE CCCCLXXVIL

Fig. 1. The Plate Rail of a Railway.
Fig. 2. The Plate Rail Wheel.
Fig. 3. The edge Rail Wheel.
Fig. 4. The edge Railway.

Fig. 5. The Plan of a Railway Lock.
Fig. 6. Elevation of ditto.

Fig. 7. Perpendicular section of ditto.

PLATE CCCCLXXVIIL

Figs. 1— 10. Mr. Scott of Ormiston's Reaping machine.

PLATE CCCCLXXIX.

Figs. 1—12. Mr Scott's Reaping machine.
Fig. 13.—19. Mr Gladstone's Reaping machine.

PLATE CCCCLXXX.

Fig. 1. Plan of Mr. Stevenson's smooth and durable City

Road.
Fig. 2, Section of ditto.

Fig. 3. Shows the Aisler Causeway tracks.

Fig. 4. The cross Section of a common Road.
Figs. 5—7. Mr. Mathew's designs for a stone Railway.

PLATE CCCCLXXXL

Figs. 1— 5. Are diagrams for explaining the theory and

construction of Roofs.

Fig. 6. Represents the method of finding the best form
of a Kirb Roof.

Figs. 7, 8. Show the method of forming Roofs which re-

quire to be flat on the lop.

Fig. 9. Represents the parts of a Roof suited to spans

from 20 to 30 feet.

Fig 10. Represents the parts of a Roof suited to spans

from 32 to 40 feet.

Fig. 11. Represents a roof having much free space in the

middle.

Fig. 12. Is a Roof resembling that of the Birmingham
Theatre.

Fig. 13. Is a Roof with the trusses 10 feet apart.

Fig. 14. Is a Roof from Price's British Carpenter.

Fig. 15. Represents the Roof of the Basilica of St. Paul's

at Rome.
Fig. 16. Is the Roof of tlie Theatre d'Argintina of Rome.
Fig. 17. Represents the roof of the Riduig House, built at

Moscow by Paul I. in 1790.

PLATE CCCCLXXXIL No. L

Fig. 1. Represents Mr. Fothergill's Patent Rope Ma-
chine.

Fig. 2. Is a side elevation of the Tackle-board and Bobbin-

frame at the head of the Roppery, and also of

the Carriage or Rope Machine in the act of

hauling out and twisting tlie strands.

Fig. 3. Is a plan or bird's-eye view of the same, with the

Bobbin frame.

Fig. 4. Is a front elevation of the Carriage.

Fig. 5. Is a Yarn Guide, or board, or plate with holes per-

forated for the Yarns to pass through before

entering the Nipper.

Is a view of the Nipper for pressing the Rope
Yarns.

7. Is a front vievi' of the same Nipper.

8. Exhibits the fixed Machinery for hardening or tem-

pering the Strands.

Fig. 6.

Fig
Fig,

PLATE CCCCLXXXIL No. II.

Fig. 1. Represents the common Saw Mill which has been

long in use.

Fig. 2. and 3 Represent the machinery for Circular Saws,

used in the saw-mills at Rothiemurchus in Inver-

ness-shire.

Fig. 4. Represents the Grapple.

Figs. 5, 6. Represent the construction of the Circular Saws.

Fig. 7. Shows the way in which the Saws are put in

motion.

Fig. 8. Represents the intermediate Drum with its Frame
and Rack;

Fig. 9. Represents a contrivance for returning the Travel-

ling Table by the Machine.

PLATE CCCCLXXXIII.

Figs. 1—3. Show the methods ofdamping difTerent parts of

plates when put into vibration by the bow of a fid-

dle.

Fig. 4. Is a method of producing the same efTect by means

of a wooden vice.

Figs. 5—23. Represent the various Acoustic Figures as-

sumed by sand strewed over plates subsequently

put into vibration.
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P'igs. 24—37. Represent the figures obtained by IM. Savart,

by strewing sand upon elastic circular inembraiics

in a state of tension, tlie vibrations being commuiii-

calcd to them through the air.

38—45. Represent the figures produced on rectan-

gular membranes.
46—51. Show the figures generated on triangular

membranes.

PLATE CCCCLXXXIV.

Figs

Figs

Fig. 22. A Front Elevation, showing the third Position.
Fig. 23. A side Elevation of the same Position.
Fig. 24. A vertical section through the line XX Fig. 22.

25. A vertical section through the line YY Fi". 22.
showing tiic false back closed.

26. A similar section showing the false back raised.

Fig,

Fiff,

The folloicini^ Letters of Reference are employed in all the
Figures from Fig. 16. to Fig. 26.

Fig. 1. Is a perspective view of the apparatus by which the

deception called the Invisible Girl is performed.

Fig. 2. Is a plan of the same apparatus.

Fig. 3. Is a section of it.

Figs. 4, 5, 6. Are Tables containing the Magic Squares of

odd numbers.

Fig. 7. Represents Franklin's Magic Circles.

Fig. S. Is a magic Circle with an additional property.

PLATE CCCCLXXXV.

Fig. 1. Represents the Astrometer, an instrument for

finding the rising and setting of the stars and planets,

and their position in the Heavens.

Fig. 2. Represents the Ilydro-Pneumatic Lamp, as con-

structed by Mr. Garden.

Fig. 3. Rej)resents the same Lamp as made by Mr. Adie,

optician in Edinburgh.

Fig. '4. Represents Mr. Ellis' Lamp without Flame.

Fig. 5. Rejjresents one of the cavities in gems containing

the two new fluids discovered by Dr. Brewster.

Fig. 6. Is a Representation of Breguet's Eye-piece Chro-

nometer, for counting fractional Parts of a Second.

Fig. 7. Is a Perspective View of-Griebel's Portable Night

Clock.

Fig. 8. Is a Section of the same.

Figs. 9, 10, 11. Represent Lenormand's New Chrono-

meter.

Fig. 12. Is a Drawing of M. Serviere's Clocks, in which

the time is indicated by the Descent of a Ball along

an inclined Plane.

Fig. 13. Is another Clock invented by M. Servicre, in

which the Ball passes from one Serpent to another.

Figs. 14, 15. Represent the Steam Rocket and Furnace
for discharging it, invented by Mr. Perkins.

Figs. 16—20. Represent the Automaton Chess Player,

invented by M. de Kempelen.
Fig. 16. A perspective View of the Automaton seen in

Front, with all the Doors thrown open.

Fig. 17. An elevation of the Back of the Automaton.
Fig. 18. An elevation of the Front of the Chest, the dot-

ted Lines representing the Player in the first Posi-

tion.

Fig. 19. A side elevation, showing the Player in the same
Position.

Fig. 20. A front Elevation, showing the third Position.

Fig. 21. An horizontal Section through the line WW.
Fig. 20.

Figs.

A, Front Door of the small Cupboard. B, Back Door of
ditto. CC, Front Door of large Cupboard. D,
Back Door of ditto. E, Door of ditto. F, Door
in the Thigh. GG, The Drawer. H, Machinery
in front of the small Cupboard. I, Screen behind
the Machinery. K, Opening caused by the re-
moval of part of the Floor of the small Cupboard.
L, a box which serves to conceal an opening in
the Floor of the large Cupboard, made to facilitate

the first position; and which also serves as a Seat
for tlie third position. M, A similar Box to receive
the Toes of the Player in the first position. N,
The inner Chest, filling but part of the Trunk.
O, The space behind the Drawer. PQ, The false
back turning to the Joint at Q. R, Part of the
Partition formed of Cloth stretched tight, which is

carried up by the false back, to form the opening
between the Chambers. S, The openino- be-
tween the Chambers. T, The opening connecting
the Trunk and Chest, which is partly concealed by
the false back. U, Panel which is slipped aside to
admit the Player.

27, 28. Represent the Chinese Mangle described
by Mr. AVaddell.

In Fig. 27, is seen the Stone or Mangle at rest with
the Roller and Cloths, previous to the commence-
ment of the Operation. Fig. 28. Shows the
Mangle in Operation, and in the act of receiving
an alternate motion from the Person who works it.

29. Represents the same Manjjle as copied from the
papering of a Room from China.

PLATE CCCCLXXXVL

Fig. 1. Represents one of the Cards of the Thaumatrope.
Figs. 2, 3, 4, 5. Are Drawings for illustrating Dr Wollas-

ton's Enquiries respecting the Apparent Direction
of Eyes in a Portrait, the Direction of the Features
not only carrying the Eyes along with them when
the eyes are actually directed another way, but
even changing their expression.

6— 15. Are a Series of Figures for explaining the
curious Optical Illusions of the Conversion of Ca-
meos into Intaglios, and of Intaglios into Cameos,
and a variety of other analogous Phenomena.

16, 17. Represent a curious Case of Mirage, or un-
usual Refraction observed by Mr. Blackadder.

Fiff

Figs,

Figs
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Fig. 18. Is a new Compound Prism for Optical Experi-

ments, proposed by Dr. Brewster.

Fig. 19. Is a Diagram for explaining the Optical Decep-

tion of Le Cat.

Fig. 20. Represents the Common Air Gun.
Figs. 21, 22. Is an Air Gun on an improved principle.

Figs. 23, 24, 25. Represent the Magazine Air Gun.
Figs. 26, 27. Show the ascending Snake put in motion

when placed on a Chimney-piece, by the Ascent
of the Heated Air.

Fig. 28. Represents the Inflaming Condenser, in which a

Piece of Amadou is set Fire to by the Heat gene-

rated by the Condensation of Air.

Fig. 29. Is a Representation of the Rotatory Gas Bur-

ner, which is put in motion by the reaction of the

issuing Gas, and invented by Mr. John Nimmo,
brassfounder, Edinburgh.

END OF VOLUME SIXTEENTH.
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